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PROCEEDI NGS
Call to Order and Introduction of Conmittee

DR MARTINO | would like to call to
order the proceedings of this commttee. This
nmorning the commttee will discuss new drug
application NDA 21-491, proposed trade name Xinlay
(atrasentan hydrochl ori de) capsul es, by Abbott
Laboratories. The proposed indication is for the
treatment of nen with metastatic hornone-refractory
prostate cancer.

W will begin by the conmittee nenbers
i ntroduci ng thenselves, and | would like to start
on ny left, please. You will need to push the
m crophone button, please.

DR. KAZM ERCZAK: Eugene Kazmi erczak,
patient consultant.

DR. BRAWEY: Qis Braw ey, nedical
oncol ogi st and epi dem ol ogi st, from Enory
University in Atlanta.

DR. D AGOSTING Ral ph D Agosti no,
bi ostatistician, fromBoston University.

DR BUKOWBKI : Ron Bukowski, medical
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oncol ogi st, Cleveland dinic.

DR CHESON: Bruce Cheson,
hemat ol ogi st - oncol ogi st, CGeorgetown University
Hospital .

DR ECKHARDT: Gail Eckhardt, nedi cal
oncol ogi st at University of Col orado Cancer Center.

DR CGRILLO LOPEZ: Antonio Gillo-Lopez,
medi cal oncologist. | amthe industry
representative on this conmttee. However, |
recei ve no support whatsoever fromindustry for
bei ng here.

DR. PERRY: M chael Perry, medical
oncol ogi st, University of Mssouri, Ellis Fischel
Cancer Center, Colunbia, Mssouri.

DR MARTINO  Silvana Martino, nedical
oncol ogy, the Angeles dinic.

MS. CLI FFORD: Johanna difford, Food and
Drug Admi ni stration, executive secretary to this
meeti ng.

DR MORTI MER:  Joanne Mortiner, nedical
oncol ogy, Moores University of California Sang

D ego Cancer Center.
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DR LEVINE: Al exandra Levine, hematol ogic
oncol ogy, University of Southern California.

M5. HAYLOCK: Pamel a Hayl ock, oncol ogy
nurse and doctoral student, University of Texas
Medi cal Branch in Gal veston.

DR. REAMAN. Gregory Reaman, pediatric
oncol ogi st, George Washi ngton University and
Children's Medical Center.

DR. TANG Shenghui Tang, statistical
reviewer for this application, FDA

DR. SRIDHARA: Raj eshwari Sridhara
statistical team | eader.

DR IBRAHIM Ama | brahim nedical
revi ewer, FDA. DR JUSTICE: Robert Justice,
Acting Division Director, Division of Drug Oncol ogy
Product s.

DR PAZDUR  Richard Pazdur, Ofice
Director.

DR MARTINO Thank you. Next Ms.
Cifford will read the conflict of interest
statenment for the commttee, please.

Conflict of Interest Statenent
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MB. CLIFFORD: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made part of the record to preclude even the
appearance of such at this neeting. Based on the
submitted agenda and all financial interests
reported by the committee participants, it has been
determned that all interests in firnms regul ated by
the Center for Drug Eval uati on and Research present
no potential for an appearance of a conflict of
interest at this neeting with the follow ng
exceptions.

In accordance with 18 U.S. C. Section 208,
full waivers have been granted to the follow ng
partici pants:

Ral ph D Agostino, Ph.D., for an unrel ated
advi sory board activity for a conpetitor, for which
he receives |less than $10,001 per year

Gail Eckhardt, MD., for unrelated
advi sory board activities for two conpetitors, for
whi ch she receives |less than $10,001 a year from
each firm and for unrelated consulting for a

conpetitor, for which she receives | ess than
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$10, 0001 per vyear.

Ronal d Bukowski, for unrelated consulting
for a conpetitor, for which he receives |l ess than
$10, 001 a year and for his enployer's contract with
the sponsor, funded at |ess than $100, 000 per year

Qis Braw ey, for owning stock in a
conmpetitor, valued from $25,001 to $50, 000.

Panel a Hayl ock for owning stock in a
competitor, valued from $25,001 to $50, 000.

M chael Perry, for owning stock in two
conmpetitors, valued from $5,001 to $15, 000, and for
owni ng stock in a conpetitor, valued |l ess than
$5, 001.

A copy of the wavier statements may be
obt ai ned by submitting a witten request to the
agency's Freedom of Information O fice, Room 12A-30
of the Parklawn Building. W would also like to
note that Dr. Antonio Gillo-Lopez is participating
in this neeting as a non-voting industry
representative, acting on behalf of regulated
industry. Dr. Gillo-Lopez is enployed by

Neopl asti ¢ and Autoi mune D sease Research

file:///Z|/Storage/09130NCO.TXT (9 of 367) [9/28/2005 10:51:42 AM]



file:/l/Z|/Storage/09130ONCO.TXT

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

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

DR. MARTI NG  Thank you. Dr. Pazdur
woul d you like to make a few coments to the
conmittee?

Openi ng Remar ks

DR PAZDUR. Yes. | don't have any
prepared comments but Silvana asked ne a question,
whet her this application was going to be considered
for accel erated approval versus full approval. |
really wanted to enphasi ze the reason why we are
bringing this application to the commttee, and

that is the question is are the results that we see
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inthis clinical trial--do they denponstrate a
per suasi ve, convincing effect on the endpoint that
i s being discussed here?

I think people have to understand that
when we tal k about the uncertainty with accel erated
approval we are tal king about the relationship
bet ween the surrogate endpoint and clinica
benefit, not the therapeutic effect on that
endpoint. In other words, one should have the same
| evel of confidence and persuasiveness denonstrated
on the endpoint that is under consideration. The
anbiguity in relationship is between that endpoint
and it being reasonably likely to predict clinica
benefit, not on the therapeutic effect of that
endpoi nt ..

So, | just wanted to nmamke that point
clear, that the discussion first has to denpbnstrate
or discuss whether we are having a persuasive, a
clinically convincing effect on an endpoint. Then
the di scussion could go on as to whether that
endpoi nt has clinical benefit per se or is it a

surrogate reasonably likely to predict clinica
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benefit--a very inportant distinction. Again, the
| evel of evidence on the endpoint should be the
same. You have to have convi nci ng, persuasive
findings on that endpoint.

DR MARTINO Thank you. At this point
woul d |'i ke Abbott Laboratories to present their
data, and Dr. Gary Gordon will start the
presentation. Doctor, can | renmnd you that you
have until nine o' clock for your group's
presentation and | do nean to keep you on tinme?

Abbott Laboratories Presentation
I ntroducti on

DR. GORDON: Good norni ng.

[Slide]

My nane is Gary Gordon. | amthe
divisional vice president for gl obal oncol ogy
devel opment at Abbott Laboratories. On behalf of
Abbott Laboratories, the investigators and, nost
inmportantly, the patients who participated in the
studies with atrasentan | would like to thank the
FDA and the Oncol ogy Drug Advisory Committee for

allowing us to present our data to you today.
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There is one correction | would like to
make to the schedule. Dr. Howard Scher was
schedul ed to be part of the discussion this
nmorning. He is unable to participate this norning
with us because he has a conflict resulting from
some of his consulting activities with FDA on
related matters, and Dr. M chael Carducci will
replace him

[ Slide]

The drug we are here to discuss today is
atrasentan. Atrasentan is a potent and sel ective
endot helin-1 receptor antagonist. It is an orally
bi oavai | abl e drug and can be dosed once a day.

[Slide]

The di sease we are here to discuss we all
know about. It is prostate cancer. It is the
second nmost conmon cancer in men in the United
States. There will be nore than 230,000 cases of
prostate cancer diagnosed this year in the United
States. Mre than 30,000 men will die of prostate
cancer this year in the United States. Mst of

themw || have advanced netastatic
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hor mone-refractory, netastatic prostate cancer, and
85 percent of those men will have bone netastasis
and 90 percent of these men will require opiates in
the last nonths of their life to manage pain, with
50 percent having pain requiring opiate treatnent
in the last three months of their life.

There are limted treatnent options
avai l abl e for these men. You will hear nore about
these during the course of the presentation, but
nost of themare palliative with the exception of
docet axel , which was recently approved for a
two-mont h survival benefit. However, not al
patients either are eligible to receive this form
of chenot herapy or choose to receive this form of
chenot her apy.

[ Slide]

The indication we are here to discuss
today is that Xinlay, or atrasentan, is indicated
for the treatnent of nen with hornone-refractory
prostate cancer with netastasis to bone.

[ Slide]

The atrasentan clinical devel opnent
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program began in 1996. It enconpasses nore than 35
clinical studies sponsored by Abbott Laboratories.
These studi es have included heal thy nor mal
vol unteers, special populations, that is,
i ndi vidual s with underlying problens such as
di abeti ¢ nephropat hy and congestive heart failure.
It has included a | arge nunber of individuals with
ot her types of cancers but, npbst inportant for
today's discussion, it has included nearly 1,200
i ndividuals with hornone-refractory prostate
cancer.

The two studies that we are here to
di scuss today in terns of efficacy are MB6-594,
whi ch was a dose-ranging study of this drug, and
MDO- 211, which was the pivotal trial. As you m ght
i magi ne, the pivotal trial was subject to a specia
protocol assessnent with the Food and Drug
Admi ni stration prior to the enrollnent of any
patients. Both of these studies, the 594 study and
211 study, did have tine to progression as their
endpoi nt ..

[Slide]

file:///Z|/Storage/09130NCO.TXT (15 of 367) [9/28/2005 10:51:42 AM]



file:/l/Z|/Storage/09130ONCO.TXT

As you know fromreading the briefing
docunents and fromthe di scussions, there are sone
uni que statistical considerations that need to be
taken into account during today's discussion
Nunber one, study 594 and study 211 did not neet
their primary endpoints. The 211 study was stopped
by its data safety nonitoring commttee because of
a recomendation that the study was going to be
futile. The analysis of patients with bone
met ast ases was not protocol -specified. So, these
were all issues we will try to address during the
course of today's discussion.

[ Slide]

Wiy are we here? W are here because
consi stent benefit was seen in this group of nen
wi th hornone-refractory prostate cancer wth
met ast ases to bone. This group of nen was
identified due to the science and the anal ysis was
driven by the science. You will hear nmuch about
that science today fromDr. Nelson. The role of
the endothelin axis at the interface between

prostate cancer cells and osteoblasts within the
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bone micro environment over the course of this
clinical devel opment program has becone
i ncreasingly understood and there has been a mutual
interaction between the clinical trials and the
evol ution of the science.

The 211 study is a | arge,
pl acebo-controll ed study in nen with
hor mone-refractory prostate cancer, and is the
| argest study of its type. And, 690 of the 809
patients in this study, or 85 percent, did have
met ast ases to bone. As you will hear from other
speakers and as you know, there is a |arge unnet
need in this group of nen.

[Slide]

So, the agenda for the speakers wll be
Dr. Joel Nelson, who will address unmet need and
mechani stic rationale. Dr. Nelson is chairnman of
urol ogy at the University of Pittsburgh. The
ef ficacy discussion of the 594 study and 211 study
will be presented by Dr. Darryl Sleep, from Abbott
Laboratories. | will reviewthe safety findings

with you and, as | already nentioned, Dr. M chael
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Carducci, who was the coordinating investigator on
the 211 study will help in the discussion of where
does atrasentan fit in therapy.

[Slide]

O her consultants available today to the
committee and to the FDA include Dr. David Cell a,
prof essor of psychol ogy and behavi oral science,
Nort hwestern University; Dr. David Dearnal ey,
prof essor of uro-oncol ogy and head of urology from
the Royal Marsden Hospital and Institute of Cancer
Research in London; Dr. Scott Enerson,
bi ostatistician, professor of biostatistics, from
the University of Washington; Dr. Roberto Lang,
prof essor of nedicine and cardiol ogy at the
Uni versity of Chicago; and Dr. Daniel Petrylak,
associ ate professor of nedicine, Division of
Hemat ol ogy and Oncol ogy at Col unbia University.

[Slide]

Wth that, | would like to turn the podium
to Dr. Nelson for a discussion of unnet need and
mechani stic rational e.

Unmet Need and Mechani stic Rati onal
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DR NELSON: Madam Chair, nenbers of the
committee, | want to thank you for the opportunity
to participate in the discussion today.

[Slide]

Dr. CGordon has already introduced to you
the problem the very large problem of prostate
cancer in this country, 232,000 cases will be
di agnosed this year and this will result,
unfortunately, in the death of 30,000 nen this
year. The preval ence of the disease is also very
large and nen will progress in this disease to a
state of hornone-refractory disease. This is
defined as evidence of disease progression wth
castrate |l evels of androgen. This popul ation of
men is often treated with chenot herapy but carefu
anal ysis woul d indicate that only roughly half of
them in fact, will choose to be treated with
chenmot herapy for a variety of legitimte reasons.

[Slide]

Met astatic hornmone-refractory prostate
cancer is a disease in bone. As Dr. Cordon has

al ready told you, this occurs in about 85 percent
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of men who suffer fromthis disease, and it is
classically osteoblastic, that is, an increased
deposition of bone fromincreased activation of
osteobl asts as you can see in this bone scan, the
so-cal | ed super-scan, in this unfortunate man with
wi dely netastatic bony disease.

These | esions are not inert. They involve
chronic, intractable bone pain affecting about
three-quarters of the patients. It leads to a
maj or decline in their quality of life. It is the
maj or reason in nmy practice why these patients
require hospitalization at the end of their I|ives,
and about 90 percent of themwll, in fact, need
chronic opioids to nanage their pain. |In this
background of chronic, intractable pain are acute
skel etal events which increase norbidity including
pat hol ogi ¢ fractures and spinal cord conpression

[ Slide]

The treatment of this disease state is
pal liative. Zoledronic acid has recently been
approved as an agent which can reduce

skel etal -rel ated events, but | should enphasize
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that over a third of patients on this agent will
continue to suffer fromthose events. |In addition
to the opioid anal gesics, we will use foca
radi ot herapy for lesions that are synptomati c and
when the di sease becones nore diffuse
radi opharmaceuticals will provide tenporary relief.
M t oxantrone and predni sone, as you know, have al so
been approved as agents for palliation in this
di sease state.

[ Slide]

What are the characteristics of the
current therapies? Well, first, they are
i ntravenous which is sonewhat cunbersone and
patients require adm ssion to places where they can
get an IV. They are, unfortunately, also toxic,
which is one of the things we have to bal ance as we
discuss with patients the use of these agents. For
exanpl e, mtoxantrone and docetaxel, as | show here
on a table which you probably can't see fromthe
other side, clearly there is cardi ovascul ar
toxicity, dyspnea. Gastrointestinal toxicity

occurs at relatively high rates and, as narrow
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suppressi ve cytotoxic agents, we have to be aware
of these. And, this is a disease with which
peopl e progress and, unfortunately, die from so
failure is inevitable. | would argue that there is
a clear need for nore treatnment options in this
di sease

[Slide]

Turning to the science, the endothelins
are a group of 21 am no acid pepti des.
Endot helin-1 was first described in 1998 and
identified as the npbst potent vasoconstrictor known
to man. There are known to be a famly of
endot hel ins, ET-1, ET-2 and ET-3. We will focus
our discussion here on ET-1. These bind with
differing affinities to one of two endothelin
receptors, ET-A and ET-B. These are heptahelica
receptors, G protein coupled, and when ET-1 for
exanple binds to the ET-A receptor, in addition to
i nduci ng potent vasoconstriction, depending on the
cellular target, it can induce nmyogenesis. It can
act as an antiapoptotic factor. For the sake of

di scussion today, it has been shown to be causal in
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23
the osteobl astic response and, in fact, can induce
pai n.

[ Slide]

What woul d be the rationale for targeting
this endothelin axis in prostate cancer? Well
first, endothelin-1 is expressed in all stages of
the disease, fromprimary prostate cancer all the
way to the | ethal phenotype at the tine of autopsy.
ET-1 clearance is reduced in hormone-refractory
prostate cancer. The enzynme responsible for
cl earing bioactive peptides such as endothelin-1 is
known as neutral endopeptidase. This is
significantly reduced in its activity in men with
hormone-refractory prostate cancer. Osteoblasts
express endothelin-A receptors at very high

density, 10 5 or 106
receptors per cell, and binding

of ET-1 to those receptors increases osteoblastic
proliferation, matrix deposition classically
involved in the osteoblastic response. Agents such
as atrasentan have been shown in preclinical nodels
to interrupt this interaction between endothelin-1

and the ET-A receptor.
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[ Slide]

The wor ki ng hypothesis here is that
prostate cancer and bone set up a reciproca
rel ati onship where both cellular popul ations
benefit fromthe presence of the other. For
exanpl e, prostate cancer cells, secreting
endot hel in-1, activate osteobl asts which increase
what they do, that is, make nore new bone. As a
consequence of that, growth factors in this mcro
environment all ow prostate cancer to survive and
proliferate in this mcro environnent.

[ Slide]

Vel |, what is the evidence for that
statement? There are several preclinical nodels
whi ch have el egantly denonstrated this. First,
Teresa @uise and col | eagues published in PNAS
which in fact made the cover of PNAS in 2003, and
showed that in an ani mal nodel of osteoblastic
met astases animals treated with vehicle devel oped
osteobl astic | esions, as can be seen clearly here,
in the vertebral body of this nmouse, and al so shown

by histology with all of this new woven bone in
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concert with these cancerous cells. But at both
doses of atrasentan tested there was a significant
reduction in new bone area and, for the sake of
therapy, there was a decrease in tunor area

[Slide]

Thi s observation has been supported by a
recent observation using a prostate cancer cel
l'ine, known LuCaP, which induces are very exuberant
ost eobl astic response in vehicle-treated animals.
These are tunors which were inplanted into the
tibia of a nude nouse. You can see all of this
i ncreased new woven bone in the tibia of these
animals. Again, when treated standard atrasentan
there is a marked reduction in the anpunt of new
bone that forms, certainly nore than one woul d see
with zol edronic acid treatment, and the conbi nation
of atrasentan and zol edronic acid al so decreases
the new bone that had been forned.

If one considers again this reciproca
rel ati onshi p between new bone formati on and cancer
growt h, you can see that there is a very large

reduction in the atrasentan-treated animals in
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terns of the tunmor that was identified in this
nm cro environment.

[Slide]

I have the unique perspective as one of
the people initially involved in devel opi ng the
hypot hesi s that perhaps endothelin-1 would have a
role in the pathophysi ol ogy of prostate cancer when
I was a fellow at Johns Hopkins, and al so invol ved
in the devel opment of this clinical program

In 1995 we published a paper where we
i dentified endothelin-1 and argued that it had a
role in the pathophysi ol ogy of the disease. Based
on sone fairly sinple, straightforward experinents,
we thought that perhaps the role might be that this
was, in fact, the Holy Grail of hormone-refractory
di sease progression, a non-androgenic factor, and
perhaps this was the reason why nmen progressed. W
t hought perhaps there was an inhibition of
apoptosis. W proposed that there could be an
osteobl astic response and, in ternms of norbidity,
per haps these are agents that in fact induce pain,

ET-1 i nduces pain.
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In areally rapid fashion this was taken
fromthe bench to the bedside. W published in '95
and Phase 1 trials were begun by Abbott
Laboratories in 1996. In nmany ways, the clinica
trial program accel erated ahead of where the
preclinical nodels and preclinical |aboratory
experinments were. As we began to do increasing
work in this area, it becane very clear to us, as
more and nore evi dence nounted from preclinica
nodel s, that in fact the major effect here was
going to be in the bone mcro environnent.

As | have already told you, there was
evi dence published, actually after the 211 study
was closed, that in fact the binding of ET-1 to the
ET-A receptor was in fact causal in osteoblastic
response--a cl ear convergence of clinical and basic
science and | think a classic exanple of
transl ati onal research.

[Slide]

I would Iike to nowinvite up to the
podium Dr. Darryl Sleep, who will talk to you about

the efficacy of this agent. Thank you
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Ef ficacy

DR SLEEP: Thank you, Dr. Nelson. Good
morning. It is a pleasure for ne to be here today
to present the evidence for the benefit of
atrasentan in nen with hornone-refractory prostate
cancer with netastatic disease in bone.

[ Slide]

W have conducted two randoni zed,
controlled trials of atrasentan in nen with
hormone-refractory netastatic prostate cancer,
where the primary endpoint was tinme to disease
progression. The first was a dose-rangi ng study
that evaluated the 10 ng dose and the 2.5 ng dose,
along with placebo, in essentially asynptomatic
patients. The primary endpoint was a conposite of
radi ographic and clinical events that reflect
clinical practice with this disease.

[ Slide]

In the primary analysis of the primary
endpoint of this study in the intent-to-treat
pati ent popul ation there was a treatnent effect in

favor of atrasentan. Although this did not reach
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statistical significance, there was a 23 percent
reduction in risk of disease progression in this
anal ysis, a net result which translates into al nost
a two-nonth delay in the nedian tine to disease
progression in this intent-to-treat analysis. This
positive effect of atrasentan on del ayi ng di sease
progression in this trial was confirmed by anal ysis
of biomarkers of the trial. Particularly,
atrasentan attenuates the rates of rise of both
bone al kal i ne phosphat ase and PSA.

[Slide]

Furthernore, there was a dose response.
There was a clear greater effect with the 10 ny
dose than the 2.5 ng dose, particularly in the
ef fect on bone al kal i ne phosphatase. Based on the
positive strong signal that we saw in this analysis
of this trial, particularly with the 10 ng dose, we
decided to nove forward into Phase 3 trials of
hormone-refractory prostate cancer with atrasentan
with the 10 ng dose.

[ Slide]

Qur pivotal study M)0-211 agai n randomni zed
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patients to 10 ng or placebo. An inportant feature
of this trial that patients were to have confirned
basel i ne net ast ases based on i ndependent review of
radi ographi ¢ scans collected at baseline. Patients
were to be free of prostate cancer-related pain
requiring opiates, and all patients were
chenot herapy naive with respect to their prostate
cancer therapy. Patients were well bal anced
between the two treatment groups, particularly with
respect to those baseline characteristics that are
known to have prognostic significance in this
di sease state.

The primary endpoint was again tinme to
di sease progression, and was also a conposite of
radi ographic and clinical events. Patients could
progress radi ographically by advancenent of bone
scan netastases on bone scan, extra-skel etal
met ast ases using nodified RESIST criteria, or
clinical progression using events that fully
describe the norbidity that these patients
inevitably face, including pain that requires

significant, substantial intervention to control,
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pat hol ogi ¢ skel etal events, and events such as
obstructed urethra requiring intervention that
clearly denonstrated that the disease is

pr ogr essi ng.

[Slide]

This was robustly defined in the protoco
and the study was conducted with rigor. In fact,
in consultation with the advisory boards and with
the agency, all scans were schedul ed every 12
weeks. There were essentially two reasons for
this. The first was to avoid the potential that
PSA coul d be influencing the tine of scans and,
therefore, potentially the endpoints. Al patients
inthis trial, in fact, had scans revi ewed
i ndependently by a central radiologist and all
endpoints were centrally adjudicated by centra
oncol ogi sts to ensure consistency in the
interpretation of di sease progression

[ Slide]

As Dr. CGordon has already told you, in the
intent-to-treat patient population this trial did

not neet the prinmary endpoint. But what you can
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see and what is npst apparent in this is a very
unusual | y shaped Kapl an- Mei er curve with a
clustering of events at the tine of schedul ed

radi ographic evaluations. |In fact, the vast
majority of patients progressed radi ographically
wi t hout any evidence of clinical progression using
prot ocol - defi ned neasures.

As you can see again in this chart, the
medi an statistics, in other words, describing the
treatnment effect of atrasentan using a delay in the
medi an tinme to di sease progression, does not
adequately represent the treatnent effect of the
drug because nore than 50 percent of patients
progressed at the first bone scan in both treatnent
groups. Discounting the treatnent effect of
atrasentan on those patients who got through the
first bone scan is not an accurate description of
the treatment effect of the drug. More appropriate
really and nore descriptive of a positive effect of
atrasentan is the hazard ratio. Even in the
intent-to-treat analysis there was an 11 percent or

12 percent reduction in the risk of disease
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progr essi on.

[Slide]

In the anal ysis of survival in the
intent-to-treat popul ation that eval uated patients
initially random zed to atrasentan conpared to
those initially random zed to pl acebo there was no
difference between the two treatnent groups, with a
medi an survival of approximately 20 to 20.5 nonths.
However, this analysis is confounded by the fact
that the majority of patients availed thensel ves of
the opportunity to nove into open-|abel atrasentan
trial upon di sease progression.

[ Slide]

So, why are we here? What is the benefit
that atrasentan provides patients with
hor none-refractory prostate cancer? Well, there
is clear, compelling evidence that atrasentan
del ays progression of disease in patients with
met astatic di sease in bone. This is a disease of
bone. Bone netastases are responsible for the vast
majority of the norbidity of the patients with this

di sease face. There is a clear, strong scientific
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34
rationale to eval uate atrasentan based on the data
that Dr. Nelson has presented to you show ng that
the endothelin axis is not only involved in the
initiation but progression of bone netastases, and
that atrasentan preclinically conpletely abrogates
that treatnment effect.

Furthernore, the majority of our patients,
consistent with what we know about the disease,
have netastatic disease in their bone confirned at
basel i ne by independent review of radiol ogica
scans, 690 out or the 809 patients. W, therefore,
conducted an analysis on the treatment effect of
atrasentan in patients with confirnmed baseline bone
met astases at the tine that the study blind was
br oken.

In the primary anal ysis of this patient
popul ati on of the primary protocol-specified
di sease progression endpoint, there was a treatnment
effect in favor of atrasentan in patients with
metastatic disease in their bone. There was a 19
percent reduction in the risk of disease

progression in this patient population. The
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positive effect of atrasentan on del ayi ng di sease
progressi on, as determi ned by the primary endpoint,
was confirmed by a nunber of anal yses of other

prot ocol - speci fied secondary endpoi nts that have
been included in the briefing document.

[Slide]

I would Iike to focus now on essentially
three of those. The first two reflect other
mar kers of progression of the di sease and,
inmportantly, patient-reported outcones of quality
of life.

[Slide]

Firstly, bone al kaline phosphatase rises
relentlessly in patients with hornone-refractory
netastatic prostate cancer representing tunor
burden and progression of di sease wthin bone.
Atrasentan significantly attenuates the rate of
ri se of bone al kali ne phosphatase at each tine
point in this analysis.

[Slide]

Simlarly with PSA, PSA is a recognized

mar ker of tunor progression and tunor burden in
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prostate cancer. Atrasentan, again, significantly
attenuated the rise of PSA conpared to placebo in
patients with bone mnetastases.

[ Slide]

These anal yses confirmthat atrasentan
del ays the progression of this disease in patients
with netastatic disease to bone.

[Slide]

Turning now to patient-reported outcones
of quality of life, we used two instrunents in this
trial to define patient-reported allopurinol, the
FACT- P and the EORTC, both validated questionnaires
evaluating quality of life. FACT-P in particular
conprises a general quality of life outcome neasure
whi ch neasures things such as functional well
bei ng, enotional well being but, inportantly,

i ncludes an i ndependently vali dated

di sease-specific neasure, the prostate cancer
subscore. In an analysis of quality of life there
was a consistent treatnment effect in favor of
atrasentan showing a quality of life benefit

particularly in the prostate cancer subscore.
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[ Slide]

If we look at this inalittle bit nore
detail, using this disease-specific nmeasure of
quality of life you can see that quality of life
deteriorates rapidly in patients with
hormone-refractory prostate cancer, particularly
nmetastatic to bone. On the other hand, patients
receiving atrasentan had a significant delay in the
deterioration associated with this disease, with a
significant inprovenent relative to placebo at each
time point in this analysis.

[ Slide]

In order to determ ne the treatnent effect
and the magnitude of the delay in quality of life,
we conducted an exploratory anal ysis | ooking at
time to a 50 percent deterioration in the pain
conmponent of the prostate cancer subscore. This
anal ysi s shows that patients receiving atrasentan
have a greater than two-nonth delay in the quality
of life deterioration associated with this disease.

[ Slide]

I would now like to review the aggregate
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data that supports the benefit of atrasentan in nen
wi th hornone-refractory prostate cancer with

met astatic disease in bone. The first and the nobst
inmportant of these is that atrasentan in this
patient popul ation significantly del ays disease
progressi on, which was the protocol -specified
primary endpoint of the study, with a 19 percent
reduction in the risk of disease progression
Furthernmore, there was a positive effect on both
the radi ographic and the clinical conponents of
this disease progression endpoint.

[ Slide]

This was supported by the analysis of the
prot ocol - speci fi ed endpoi nts nmeasuring di sease
progressi on on bi omarkers, with a significant
attenuation of both bone al kali ne phosphat ase and
PSA, confirm ng that atrasentan del ays progression
of the disease.

[ Slide]

But nost inportant, this translates into
meani ngful , rel evant and significant benefit for

patients with the disease, particularly as neasured
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by the protocol -specified prostate cancer subscore
of the FACT-P, with an al npst two-nonth delay in
di sease progression and an exploratory anal ysis,
again included in the briefing docunent, show ng
that an 85-day delay in the tinme to the initiation
of the first opiate anal gesia and a 40-day delay in
the time to the manifestation of the first event of
bone pain reported as an adverse event.

[ Slide]

These positive results in study 211 are
confirnmed by anal yses of the same endpoints in
study 594 in patients with confirmed abnormal bone
scans at baseline. The results, particularly with
respect to the point estimates, all show a
directionally simlar trend in study 594 conpared
to study 211, show ng consistency of the treatnent
ef fect across two studies.

So, in conclusion, these data that | have
presented to you today provide conpelling evidence
that patients with hornmone-refractory netastatic
prostate cancer with metastases to bone will derive

significant benefit fromtreatnent with atrasentan
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[Slide]

Thank you for your attention and | would
now | i ke to hand over the podiumto ny coll eague,
Dr. Gary Gordon, to describe the safety experience
with atrasentan

Saf ety

DR. GORDON: | am Gary Gordon and what |
would like to do is review with you the safety
experience in the Phase 2/3 studies with
atrasent an.

[Slide]

As | already nentioned, Abbott has
conducted nore than 35 sponsored studi es that
i nvol ve nearly 1,700 individuals including healthy
vol unt eers, special popul ati ons and individual s
with prostate cancer. There are over 1,100
prostate cancer patients who have received
atrasentan and 676 of these individuals have
participated in Phase 2/3 placebo-controll ed
studies, and it is this group of individuals that
formthe conparative safety database that | am

goi ng to discuss.
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The | ong-term exposure within this group
is 270 days and 584 individuals were treated for
greater than six nonths, and nearly 300 were
treated for |onger than a year.

[Slide]

As you have heard, atrasentan is a
targeted and potent endothelin-A receptor
ant agoni st. As one woul d expect fromthis class of
drugs, it causes vasodilation and fluid retention
Many of the events and nost of the side effects
that we have seen in the trial are potentially
related to this mechanism Mst of the adverse
events in this trial were mld. Mst resolved
ei ther spontaneously or with treatnent.

[ Slide]

What | would like to do first is review
the overall Phase 2/3 experience in terns of
adverse events. The total nunber of adverse events
inthis trial in all treatnment groups was high,
with 98 percent of the individuals in the
atrasentan 10 ng group having sone adverse event

and 96 percent of those individuals in the placebo
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group having an adverse event.

I f one focuses on grade 3/4 severe adverse
events, serious adverse events and di scontinuations
due to adverse events, the rates are sinilar
bet ween the two groups. Inportantly, if one
focuses on deaths due to adverse events, again,
there are 6 percent, or 31 individuals in the
atrasentan 10 ng group and 28 individuals, or 5
percent, in the placebo group.

[ Slide]

Turning to a discussion of the
statistically significant adverse events occurring
in 10 percent or greater of any treatnment group,
the first thing that is i mediately apparent is
that bone pain, as one would expect in this patient
popul ation, is an exceedingly commobn adverse event
and, in fact, is nore comon in the placebo
patients at any grade and, inportantly, in grade
3/ 4 events, and the difference is statistically
significant between placebo and atrasentan

Turning to other events such as periphera

edema, rhinitis, headache, anem a, infection and
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dyspnea, one can see that nunerically any grade
event is nore common in individuals receiving
atrasentan at 10 ng. Focusing, however, on the 10
nmg dose, peripheral edema, for instance, occurs in
seven individuals in the atrasentan patient

popul ation, virtually identical to the placebo
popul ati on, suggesting that all peripheral edenm,
for instance, does not suggest congestive heart
failure. Again, for nost of these events the
results are quite simlar between the two groups
when one focuses on grade 3/4 events.

[ Slide]

G ven the class of drug that we are
dealing with, a drug that causes vasodilation and
fluid retention, as comon with other drugs in this
class, we thought it would be inportant to focus on
certain types of cardiovascular events. This
i ncluded arrhythm as, heart failure and nyocardia
i nfarction.

In the case of heart failure and
myocardi al infarction, an independent adjudication

process was enployed to be sure that we captured
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accurately all events as reported by investigators.
For the adjudication of heart failure Dr. John
Teerlink, who is an associ ate professor of nedicine
fromthe University of California and the Director
of the Heart Failure Cinic at the Veterans Affairs
Medi cal Center, as well as a nenber of the FDA
Car di ovascul ar and Renal Drugs Advisory Conmittee,

| ed that adjudication process. He is not able to
be here today because he is a governnent enpl oyee.
In ternms of nyocardial infarction, Dr. Teerlink and
Dr. M chael Parmacek, who is Chief of the Division
of Cardi ovascul ar Medicine at the University of
Pennsyl vani a, were involved in the adjudication
processes.

[ Slide]

Turning to arrhythm as, we can sunmarize
this by saying that based on our preclinical
experience we did not expect to see arrhythm as as
none were seen in a variety of preclinical nodels.
As | will show you shortly, there were few grade
3/ 4 events and no deaths resulted from arrhythn a.

[Slide]
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This is highlighted on this slide. |If one
focuses on grade 3/4 events, you can see that for a
wi de variety of events there are virtually no
di fferences between atrasentan and pl acebo.

[Slide]

Turning to heart failure, there were nore
individuals in the atrasentan 10 ng group who did
experience heart failure conpared to placebo, with
the rates being 4 percent in the atrasentan group
and 1 percent in the placebo group. This was true
regardl ess of whether one | ooked at the 1.5 ng dose
of atrasentan fromthe Phase 2 studies, the
dose-rangi ng study, or the 10 ng dose from Phase
2/ 3 studies. This nunerical increase, in fact,
does carry through grade 3/4 events, study
di scontinuati ons and deaths, with seven deaths in
the atrasentan group and one in the placebo group

I will point out that the adjudication
process indicated that the investigators did do a
very good job of identifying congestive heart
failure and, in fact, did not identify additiona

cases or change the rates within this category.
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[ Slide]

But what | would like to do is turn to
di scussion of the resolution of cases of congestive
heart failure. |If one |ooks at the 28 cases
putting together the 2.5 ng group and the 10 ng
group, of the 28 individuals who experienced heart
failure, 18 of these resolved. Ten individuals
resol ved either while continuing atrasentan therapy
or having atrasentan therapy discontinued, having
their disease stabilized and then re-instituting
treatnent with atrasentan. Eight individuals
resol ved and chose not to continue treatnment with
atrasentan. Three individuals had not resolved as
of the date of their last followup. There were
seven deaths attributed by the investigators to
heart failure. The adjudication process showed
that four of these events were, in fact,
cardi ovascul ar related, with two of them being
events preceded by an M. So, there was an
antecedent M prior to the devel opnment of heart
failure and this happened in two individuals who

di sconti nued bet a- bl ockers wi t hout nedi ca
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supervision. Three of the deaths were adjudicated
as being due to prostate cancer, and these were
deaths that the investigators had indicated both
prostate cancer and congestive heart failure as
possi bl e causes of death and upon adj udi cati on
there was mni mal evidence of heart failure, or no
evidence of heart failure at the time of death.

[Slide]

The last event | want to discuss with you
is myocardial infarction. WMocardial infarction
was nore conmon in the 10 nmg treatment group than
it was in the placebo group, with nine events in
the atrasentan group and two in the placebo group
As you woul d expect, nobst of these events were
grade 3/4 events and some did result in study
di scontinuation. Unfortunately, three individuals
did die of nyocardial infarction, two in the
atrasentan group and one in the placebo group,
suggesting that there is not a major difference of
mortality due to nyocardial infarction in
individual s treated with atrasentan

G ven the fact that these were | arge
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studi es, conducted over nultiple sites, it was
i nportant for us, once we were able to aggregate
the data and have the independent adjudicators
review t hese cases when, in fact, an additiona
case was identified, to ask the question could we
| earn somet hi ng about who are the individuals
likely to experience this event.

[Slide]

Upon review of those cases, it turns out
that eight of the ten individuals who experienced a
myocardi al infarction had an underlying history of
i schem c heart disease. Seven of the ten
i ndi vidual s had one or nore preceding event. This
i ncl uded one i ndividual who had atrasentan therapy
started whil e experiencing unstabl e angina; three
who devel oped angina after starting the drug and
several days prior to having a nmyocardia
infarction; two patients who stopped bet a-bl ockers
prior to experiencing the M; and four individuals
who were noted shortly before their myocardi a
infarction to have henogl obi ns of |ess than 10,

suggesting that there are characteristics or signs
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and synptons that one should be aware of in taking
care of these patients.

[ Slide]

So, let nme just summarize briefly our
experience with cardiovascul ar events:

Arrhyt hm as, few grade 3/4 events, no deat hs.

Heart failure and nyocardial infarction, a rigorous
adj udi cation process to be sure that there was no
under-reporting of events and that was the case.
Many of these events are manageable and there are
identifiable risk factors for these individuals.

[ Slide]

Broadly, there are cardi ovascul ar safety
recomrendations for the use of this drug in these
individuals. As with any ot her vasoactive
conpounds you would use in a group of older nen
wi th underlying disease, particularly underlying
cancer, one would want to carefully consider the
cardiovascul ar risk factors prior to initiating any
therapy with a vasoactive conmpound. Physicians
need to carefully nonitor these patients who are at

risk and patients need to be sure that they report
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signs and synptons to their physicians. Wen these
are observed or identified treatment needs to be
initiated, particularly in terms of volume overl oad
and heart failure.

[Slide]

In sunmary, the safety experience with
atrasentan is large and based on a fairly large
saf ety database. The overall safety profile when
one considers grade 3/4 events, discontinuations
and deaths is simlar between placebo and
atrasentan. Serious cardiovascul ar events are
i nfrequent and with nonitoring can be managed. In
data that | haven't shown but which was in the
briefing docunment, no significant drug interactions
warranting dose adj ustment were observed either in
these studies or in specific drug interaction
studi es, and no significant hepatic, renal or
marrow toxicities were noted.

[ Slide]

What | would like to do nowis turn the
podiumto Dr. M chael Carducci who will, again

have a discussion of the role in therapy for
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atrasent an.
Pl aces in Therapy

DR. CARDUCCI: Thank you, Gary. Good
morning. My nane is M ke Carducci, co-I|eader of
the prostate cancer program and director of
transl ati onal drug devel opnent of the Kimrel Cancer
Center at Johns Hopkins. | have been involved in
prostate cancer research for many years and have
been actively involved in the devel opment of
atrasentan since its inception in 1995. | amvery
pl eased to be here this morning to help with
today' s di scussion of atrasentan

[Slide]

Ei ghty-five percent of men with
hor mone-refractory prostate cancer devel op bone
netastasis. These nmen face an unenviable future.
They are alnost certain to die of the di sease which
too often is preceded by the devel opment of pain
fromtheir bone netastasis. This painis
debilitating and difficult to control even with
opi oi d anal gesics. Both the disease itself and the

treatnments available to try and control it can
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reduce the quality of life for these individuals.

This slide illustrates the disease
conti nuum for nen with hornone-refractory disease
and bone netastasis. As shown, sone are
synptomatic and sonme are not. But nbst nen wthout
symptons will develop themin the future. The nen
we are discussing today are those with docunented
metastasis to bone with no synptons, who are hopi ng
to delay not only death fromtheir disease but
progression to the point where synptons conprom se
their overall well being.

[ Slide]

I would Iike to describe the options for
men wi th hornone-refractory di sease and bone
met ast asi s who have or do not have synptons rel ated
to these netastases. Consider the patient with
synptons. Anal gesics, both non-opioid and opi oi d,
may relieve synptons but do not treat the disease
itself. Radiation therapy is useful if a single
pai nful area can be identified but in nost cases
the spread is diffuse. Bisphosphonates can del ay

events but have no direct anti-tunor effects and do
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not affect PSA. Radi opharnmaceuticals are used
predom nantly in nen with severe pain and in them
they conpromi se a bone marrow that is already
conprom sed by the tunor. Chenot herapy,

i ntravenous mtoxantrone provides palliation of
pai n. Docetaxel can relieve synptonms and prol ong
life but at the cost of a significant treatnent
burden to these patients and it is not curative.
Therefore, the tining of docetaxel use remains
controversial. Mbreover, nost of these therapies
require parenteral administration

[ Slide]

For patients who have no synptons from
their bone netastases, those in the studies that
were presented today, the choices are also linited.
In some cases second- and third-line hornonal
therapies are used and in others docetaxel is
recomrended. But once again, the patient with
synptons is not always ready for chenotherapy,
recogni zi ng the treatnment burden and the fact that
chenmot herapy is not curative. Cearly, nore

options are needed, particularly those that are
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directed to the underlyi ng nechani sns that
contribute to cancer growh in the bone and the
response of the bone to cancer.

[ Slide]

Let ne illustrate the clinical scenario in
a different way and perhaps personalize it with the
issue that a patient of mne with asynptonatic
hor mone-refractory bone netastasis is faced with.
This slide illustrates sequential bone scans over a
one-year interval in a 68 year-old engineer with
progressi ve hornone-refractory bone netastasis.

The first scan was taken after his initia
response to hornonal therapy at a time when his PSA
was rising. He was treated with a variety of
hor nrones and wi th bi sphosphonates but despite this
hi s di sease continued to progress.

He asks about his options, worried that he
coul d devel op pain fromhis disease at any tinme
whi |l e recogni zing that at the present tinme he has
no synptons. He wishes to spend his winter in
Florida to avoid frequent hospital clinic visits

and continue to be synptomfree for as |long as
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possi ble. So, what are his choices? Should we
radi ate the shoul der? Should we give him
radi opharmaceuticals or start chenot herapy?

[Slide]

So, what is this dilemma? H's PSAis
goi ng up; his bone scan is getting worse; he knows
his disease is progressing and that he is at risk
of dying of this disease. |In addition, he knows
that pain will ultimtely require opioids. As
such, he is at risk for significant norbidity from
both the netastasis, that is, pain and spinal cord
compression, as well as the side effects of the
nmedi cations needed to control the disease
nmorbidity, both of which result in |oss of
mobi lity, fatigue, constipation, weight |oss and
overall deterioration in quality of life, just to
name a few.

[Slide]

To restate, the clinical dilemma facing
both the patient and his physician is how can we
mai ntain his quality of life for as long as

possi ble? H's questions for nme are, are there
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56
options before | start chenotherapy, ones that are
nmore convenient and that will delay disease
pr ogressi on?

[ Slide]

As his physician, | would be particularly
interested in a drug that targets the signals
bet ween the prostate cancer cell and the bone and
the response of the bone and the tunor. Atrasentan
bl ocks endothelin-1, a signal that is causal in the
ost eobl asti c bone response to the tunor.

Atrasentan, therefore, interrupts the vicious cycle
that | eads to progression of this disease.

[ Slide]

As you have heard today, atrasentan is an
option for the patient with progressive disease in
bone who has no synmptons. Atrasentan can delay the
time to progression as nmeasured by bone scan
progressi on and the devel opment of clinical events.
Consistent with these results was the docunented
observation that the biomarkers of bone progression
were al so inproved and there was an effect on PSA

as wel | .
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The clinical effects denponstrating benefit
include delay in the decline in the FACT-P score
and the need for opioids to control cancer-rel ated
pain. Al of the results are consistent with the
fundanental discoveries of the mechanismof action
of atrasentan as related to the pathogenesis of
prostate cancer and bone netastasis. The results
were generated following a prelininary study
showi ng simlar effects.

[ Slide]

So, in sumary, atrasentan, the drug being
reviewed today, is a novel targeted therapy for the
85 percent of nen with hornone-refractory prostate
cancer who have devel oped bone netastasis. The
proposed use was identified from fundanmenta
scientific discoveries on the nechani smof action
of the drug. It has been extensively evaluated in
two doubl e-blind, placebo-controlled trials and the
results observed were consistent with the
mechani sm

Patients who may benefit can be easily

identified. For thematrasentan offers a uni que
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option, filling an unmet need to further delay the
devel opnment of bone-rel ated conplications with
conveni ent, once-daily outpatient dosing. As Pl of
the Phase 3 study and having treated over 95
patients nyself over the years with atrasentan, |
can say that the potential toxicities are
predi ctabl e and nmanageable. It is nmy opinion that
atrasentan shoul d be nade avail able for use so that
there are nore options to delay di sease progression
and maintain quality of life, that is, something to
gi ve us nore good days. Thank you

DR. MARTI NG Thank you. Next | would
like to turn to the FDA for their presentation,
please. Dr. lbrahimis up first.

FDA Presentati on
Cinical Review

DR IBRAHHM Good norning. | am Ama
I brahim Together with Dr. Shenghui Tang, | wll
di scuss with you the findings of the FDA revi ew of
the two clinical studies of atrasentan in nen wth
met astati c hornmone-refractory prostate cancer.

You have already seen the study designs
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and | will only briefly touch on them |In addition
to the results of the study, we will address a few
subgroup anal yses submitted in the NDA. The nmjor

i ssues are is there convincing evidence of efficacy
of atrasentan? |If there is, is the risk/benefit
rati o acceptable for the approval of atrasentan?

[Slide]

W will first present the past approvals
of the hormone-refractory prostate cancer, their
endpoi nts and bases of approval; then the Phase 3
study design and the prespecified endpoints;
results of the primary endpoint, which was tinme to
di sease progression. The secondary and sone
tertiary endpoints will be presented. Sone of the
subgroup anal yses submitted by Abbott will be
di scussed. Reliability and rel evance of the
results of the primary endpoint in the Phase 3
trial will also be discussed.

The Phase 2 studies are not acceptable for
approval based on its design, conduct and results,
and these will be presented only briefly. Some

saf ety concerns have been observed in the
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atrasentan studies. The pertinent safety concerns
fromthe Phase 3 study will be presented and Phase
2 study results will be used for corroboration.

[SIide]

In recent years there have been two
approvals for nen with hornone-refractory prostate
cancer. The first approval was based on a study
that eval uated a conbination of mitoxantrone with
pr edni sone versus predni sone al one. An inprovenent
in the prespecified prinmary endpoint of decrease in
pain on a six-point scale was denonstrated. An
interpretable pain scale analysis was used that
measured the intensity of pain. A mninmmof six
weeks of inprovenent was required, and this was
supported by inprovement in tinme to progression

The basi s of approval of Taxotere in
conbi nati on with predni sone was inprovenment in
overal |l survival and this was over an active
control of mtoxantrone and predni sone. Approva
of both these drugs was based on inprovenent in
prespeci fied endpoints. The results of these

studies are clinically and statistically
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persuasi ve

[Slide]

As you al ready know, the Phase 3 study was
a random zed, double-blind study with two arns,
atrasentan 10 ng and pl acebo. The anal yses were
mostly based on a central independent review
blinded to PSA values. The investigator bias due
to PSA changes were prevented.

It is to be noted that quality of life
endpoints were not included in the primary or
secondary endpoints and, as Dr. Tang, the
statistics reviewer, will tell you, the protoco
specified that no clains woul d be made based on the
results of the tertiary endpoints. A detailed
anal ysis plan was not included for quality of life
anal yses. Pain was not a prespecified primary,
secondary or tertiary endpoint.

[Slide]

The protocol -specified prinmary endpoint,
time to di sease progression, is defined as the tine
fromrandom zation to the first event of disease

progressi on. Disease progression was a conposite
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of four main classes that you see on the slide.
Radi ogr aphi ¢ progressions were eval uated by bone
scans for skeletal nets and CT scans for soft
tissue nets, and were repeated every three nonths.
CT scans were repeated after baseline only if soft
tissue nmets were observed. Interventions for pain
could be one of many, such as chenot herapy and
radi ation. However, in npbst cases this neant use
of opioids. Intervention for prostate cancer
conplications and skeletal -related events were al so
i ncluded in di sease progression events.

[ Slide]

Radi ogr aphi c events drove the results of
the study. O all progression events, 74 percent
of the events were those of radiographic
progression. Pain-related events were 20 percent
and interventions for prostate cancer and SREs
together constituted 5 percent events.

The tabl e presents another view of the
sane results in the two arns of the study. It
gi ves the percentage of patients with any event and

77 percent of patients on the placebo arm had an

file:///Z|/Storage/09130NCO. TXT (62 of 367) [9/28/2005 10:51:43 AM]



file:/l/Z|/Storage/09130ONCO.TXT

event versus 73 percent on the atrasentan arm as
you will see in the last colum on the right. The
percentages in the table have the nunber of
intent-to-treat population as the denom nator. The
difference in the percentages of events was not
statistically significant. As can be observed from
the table, the percentages of patients in the four
event groups were sinilar on both arns.

[ Slide]

Atrasentan failed the prinmary endpoint of
time to disease progression in the intent-to-treat
popul ation. It failed four of five secondary
endpoints. The failed secondary endpoints were
overall survival, tinme to PSA progression, and
change in bone scan index. Progression-free
survival was a co-primary endpoint for the European
regul atory agency and is being treated as a
secondary endpoint. This too fail ed.

The only secondary endpoi nt that was
statistically significant was a nean change in bone
al kal i ne phosphatase from baseline. However, a

mean di fference of 20 ng/m in bone alkaline
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phosphat ase i s of questionable clinica
significance and benefit to the patient.

There were many prespecified tertiary
endpoints. Many of these failed. These failed
tertiary endpoints included quality of life,
adjusted tine to di sease progression, Karnofsky
performance status and nean change in PSA

[Slide]

The ot her mmjor study that was submitted
was a three-armrandom zed Phase 2 study. The
three arns of the study were placebo, atrasentan
2.5 ng and atrasentan 10 ng. This study was
mar kedly different fromthe Phase 3 study and
will point out these differences to you.

The popul ation in the Phase 3 study did
not have prior therapy other than the hornones.
Over 60 percent of patients in the Phase 2 study
had received prior therapies other than hornones.
Prior therapies include surgery, radiation,
steroids, radi opharnmaceuticals, biologic therapy
and ot her treatments.

The patients on the placebo armwere nore
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65
heavily pretreated. For exanple, 25 percent of
patients on the placebo arm had received prior
chenot herapy and 18 percent on the atrasentan 10 ng
had received chenotherapy. Patients with prostate
cancer pain were not excluded fromthe Phase 2
study, unlike those in the Phase 3 study. The
primary endpoint was tine to di sease progression
but the definition was different fromthat in the
Phase 3 study.

[Slide]

The events defining di sease progression in
the Phase 2 study are given in this slide. Many of
them are vague. Synptons do not require objective
proof of disease progression. Pain was eval uated
i nadequately and was defined differently fromthe
Phase 3 study. There was no required duration of
opi oi ds and no required evidence of prostate cancer
at the site of pain as in the Phase 3 study. Many
of the investigator-defined nmeasures, such as
weakness or deterioration, could be age related or
due to other co-norbid conditions. Lastly, there

is no standard way to neasure a PSArise. This is
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not an acceptable regulatory endpoint at this tine.

[Slide]

Greater than 50 percent protocol
violations on the atrasentan arm as assessed by
the applicant, reflect on the conduct of the Phase
2 study. This Phase 2 study also failed its
primary endpoint of tinme to di sease progression in
the intent-to-treat popul ation

[ Slide]

I will now ask Dr. Tang, our statistics
reviewer, to discuss the statistical aspects of the
atrasentan efficacy. | will continue the clinical
presentation after his presentation

Statistical Review

DR. TANG Thank you, Dr. Ibrahim Good
nmorning. | am Shenghui Tang.

[Slide]

This slide presents an outline of ny
presentation. There are several major statistica
problenms with this application, as listed here.
First, early closure of the Phase 3 study for |ack

of efficacy. Second, both the Phase 3 and the
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Phase 2 trials failed to denonstrate efficacy based
on the primary endpoint. Third, this NDA

submi ssion is based primarily on post hoc anal yses
of subgroups, pooled anal yses of trials with

di fferent designs and endpoi nt neasures and pain
anal yses that were not prespecified. Finally, the
clains in this submi ssion are based on many

anal yses without adequate adjustnent for nultiple
compari sons.

[Slide]

I n Septenber, 2002 the independent data
moni toring comrittee of the Phase 3 study conducted
an efficacy analysis of tine to disease progression
based on 343 progression events fromthe 809
patients. This analysis showed no benefit from
atrasentan conpared to placebo, and the independent
commi ttee reconmended cl osure of further accrual
The applicant closed the study in March, 2003. The
current application is based on updated data on
these 809 patients.

[Slide]

Dr. | brahimdescribed the tine to di sease
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progression prinmary endpoint of the Phase 3
atrasentan study and the Phase 2 study. This slide
summari zes the primary efficacy anal yses. As

hi ghl i ghted here, the primary anal yses in both
Phase 3 and Phase 2 studies failed to denpnstrate
del ay in di sease progression in the atrasentan
treatment group with p values greater than 0. 05.
The protocol -specified weighted test also did not
show a significant difference

[Slide]

The failed primary endpoint anal ysis used
all of the two-sided al pha of 0.05 and p val ues
fromfurther testing cannot be conpared to 0.05 to
decl are significance. Any further anal yses can
only inflate the fal se-positive rate.

[Slide]

The applicant submitted the four secondary
anal yses based on the Phase 3 trial. Three of
these anal yses are not statistically significant.
Specifically, there was no significant inprovenent
in survival with atrasentan conpared to placebo or

sugar pill. Only change an ALP had a nominal p
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val ue of 0.001. However, this was not adjusted for
multiple testing and not all patients are included
in this ALP anal ysis.

[Slide]

Furthernore, it is inportant to note that
the applicant had clearly specified in the protoco
that if the primary efficacy analysis is not
statistically significant at the al pha | evel of
0.05, then statistically significance will not be
decl ared for any of the secondary anal yses,
regardl ess of the observed p values. Therefore,
with the failed primary analysis all prespecified
secondary and tertiary anal yses shoul d be
consi dered as exploratory.

[Slide]

Wth the failed primary analysis, the
sponsor submitted the foll owi ng subgroup anal yses
in the Phase 3 trial. The subgroup anal yses on a
per-protocol patient population were submtted at
the tinme of the NDA subm ssion. The subgroup
anal yses wi th bone netastases at baseline were al so

submtted at the tine of the NDA subm ssion.
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Wthin this subgroup a new analysis of clinica

di sease progression was reported for the first tine
in the briefing docunent. The per-protoco

popul ation includes 87 percent of the overal

patient popul ation. The definition of the

per - prot ocol popul ati on was detailed in the study
review of the briefing package.

[Slide]

Here are the results fromthe per-protoco
anal ysis and the analysis of patients with bone
met ast ases at baseline. These two anal yses are not
adjusted for multiple conparisons, therefore, the
nom nal p values are not presented here. The p
val ues are not interpretable due to the failed
pri mary anal ysis and cannot be conpared to the 0.05
| evel

[Slide]

The Phase 3 study was designhed to answer
questions about the atrasentan effect in the entire
popul ati on, not answer the question about
subgroups. Al though the per-protocol analysis was

outlined in the protocol, it was considered as a
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tertiary analysis in the protocol. The protoco

al so clearly stated that significance would not be
decl ared for per-protocol analysis regardl ess of
the observed p values. After the study failed to
denmonstrate efficacy, the applicant subnitted
subgroup analyses in patients with bone netastases
at baseline to support an indication for this
subgroup of patients.

[Slide]

The analysis of tinme to disease
progression due to a clinical event was reported in
the applicant's briefing package, again, after the
study failed to denonstrate efficacy and after the
NDA was submitted to FDA. The applicant submitted
this analysis for the first time in the briefing
docunent to support the efficacy of atrasentan
FDA has the followi ng concerns with this analysis:

[Slide]

First, it was not prespecified. It is a
post hoc anal ysis wi thout any adjustnent for
mul tiple conparisons. p values fromthis analysis

are not interpretable, that is, it cannot be
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conpared to the 0.05 level. Also, in this analysis
the applicant has censored all radiologica
progressions, that is, counting these progressions
as no events. In other words, this analysis

i ncludes 75 percent inforned censoring. This

anal ysis is not acceptable for confirmatory

evi dence and can only be considered as exploratory.

[Slide]

A maj or concern with many of the anal yses
submitted to support approval of atrasentan is that
t hese anal yses violate well-established standards
for statistical analyses of clinical trials.
International standards, as outlined in the
I nternational Conference on Harnonization, E9
Qui del i nes state that adjustnent should al ways be
considered and the details of any adjustnent
procedure should be set out in the analysis plan.
These guidelines also state that in nmpost cases,
subgroup and interaction anal yses are exploratory
and should be clearly identified as such. They
shoul d explore the unifornmity of any treatnent

effects found overall
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[ Slide]

Furthernore, the ICH E3 guidelines state
that these anal yses are not intended to sal vage an
ot herwi se non-supportive study but may suggest
hypot heses worth exam ning in other studies or be
hel pful in refining labeling information, patient
sel ection, dose selection, etc.

[Slide]

FDA has a number of concerns with these
subgroup anal yses. Subgroup anal yses increase the
I'i keli hood of false conclusions because they have
hi gh fal se-positive or fal se-negative rates. For
statistical results from anal yses that are not
anticipated or not adequately described an anal ysis
pl an nmust be interpreted with extreme caution
because fal se-positive findings increase as the
nunmber of significant tests performed increases.

In the case of atrasentan, the p val ues
fromany subgroup anal yses are not interpretable
because the prinmary analysis failed. Post hoc
anal yses such as these subgroup anal yses are

expl oratory anal yses, useful for hypothesis
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generating, not for hypothesis testing. For these
reasons, FDA considers the findings from subgroup
anal yses inadequat e evidence of efficacy on their
own. These findings need to be confirmed through
future well-controlled study.

[Slide]

The applicant subnitted a pooled tine to
di sease progression analysis by conbining data from
the two studies. This analysis included about
1,000 patients. The pooled analysis is not
accept abl e because of nany reasons, including the
followi ng reasons: Neither trial individually
shows a statistically significant difference. Both
studies had different definitions for the primary
endpoint of tine to di sease progression, as
di scussed here by Dr. Ibrahim The Phase 2 and the
Phase 3 studies had different eligibility criteria
and accrued different patient popul ations.
Atrasentan formul ations used in these two studies
are not bi oequi val ent.

[Slide]

The proposed analysis for pooling trials

file:///Z|/Storage/09130NCO.TXT (74 of 367) [9/28/2005 10:51:43 AM]



file:/l/Z|/Storage/09130ONCO.TXT

together is a post hoc analysis. Unlike the Phase
3 study, no independent review of progression

eval uati on was conducted in the Phase 2 study.
Pool i ng data causes inbal ance in random zation. O
note, the Phase 2 study was a three-arm study and
the Phase 3 study was a two-arm study. Finally,
the type 1 error is not controlled.

[Slide]

In the protocol quality of life analysis
was defined as a tertiary endpoint analysis. The
protocol statistical analysis plan was never neant
to include the QoL as a primary efficacy anal ysis.
Q@L was neasured using two instrunents, the
Functional Assessnment Cancer Therapy-Prostate and
the European Organi zation for Research and
Treat nent of Cancer quality of |ife questionnaire.
The protocol did not specify the statistica
hypot hesis for QoL analysis. No statistica
adj ustnent was nmade for the nmultiple conparisons
and the multiple scores tested.

[ Slide]

The applicant reported eight conparisons
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in mean change from baseline to final assessnent
for FACT-P and the subscores. None of themhad a p
val ue I ess than 0.05 except for the prostate cancer
subscore, as circled in this slide. The results
usi ng the EORTC instrunent also did not show
significant change in nean scores.

[SIide]

The total questions in the prostate cancer
subscore of the FACT-P instrunent are listed in
this slide. These include functional and
pain-related items. Each itemon this subscal e was
scored from0-4. So, a total score could range
from 0-48

[Slide]

Wth the PCS scores ranging froma
possible 0-48, it is difficult to interpret the
observed PCS nean change of 1.02 and the clinica
meani ng of such a change on a scale of 0-48. Both
QoL instrunents ask the patients to rate synptons
based on their experience over a seven-day recal
period and that is likely to have a recall bias.

The PCS score cannot support a concl usion of
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i nproved QoL because it does not capture all the
pati ent perceived inpact of atrasentan treatnent.
Many of the observed adverse events are not
captured by the PCS. Finally, due to the mssing
val ues, this analysis was not based on all the
random zed popul ati on.

[ Slide]

The applicant subnitted anal yses conparing
mean change in pain-related scores in the prostate
cancer subscale with the NDA. Now, for the first
time, the sponsor has reanal yzed and reported tine
to 50 percent deterioration in pain-related scores
in their briefing docunent.

[Slide]

O the total questions in the prostate
cancer subscale, or PCS, presented previously there
are four pain-related questions, shown in this
slide. They are: | have aches and pain that
bot her ne. | have certain areas of ny body where
experience significant pain. M pain keeps nme from
doing things | want to do. | amsatisfied with ny

present confort level. None of these four
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pai n-rel ated questions are specific to bone pain.
Pain may not reflect the pain due to the prostate
cancer. For exanple, we know that arthritis pain
is a major cause of pain in older patients. Al so,
these questions do not neasure the severity of
pain. Each of these are scored on a scale of 0-4
and the total score could range from 0-16.

[Slide]

The pain-rel ated questions fromPCS are
not adequate to support a concl usion about the
i npact of atrasentan pain because the neasure was
not designed or validated for such use. Wth the
PCS pain scores ranging froma possible 0-16, it is
difficult to interpret the clinical significance of
the observed PCS pain score nmean change of 0.7,
which is less than 1.0. Each pain item neasures a
different attribute of pain with the seven-day
recal |l period, which could potentially introduce a
recall bias. None of the four pain-related
questions are specific to bone pain.

[ Slide]

The analysis of tinme to 50 percent
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deterioration in FACT-P and pain-rel ated QoL scores
was reported in the applicant's briefing docunent.
Again, the applicant subnmitted this analysis for
the first time in their briefing package to support
the efficacy of atrasentan after the study failed
to denonstrate efficacy and after the NDA was
submitted to FDA. This analysis is not acceptable.

First, it was not prespecified. It is a
post hoc anal ysis wi thout any adjustnent for
mul tiple conparisons. p values fromthis analysis
are not interpretable and cannot be conpared to
0. 05.

Furthernore, of the total 690 patients
wi th bone netastases at baseline, as reported by
the sponsor, only 626 patients, or 90 percent of
patients, had a pain score at time zero; by 100
days less than half of the patients in this
analysis. In all, nore than 70 percent of patients
are censored for this analysis. This analysis is
not acceptabl e.

| have presented to you only a few of

nunerous anal yses subnmitted by the sponsor after
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they knew that the study had failed. There has
been no type 1 error adjustrment for these nmultiple
anal yses. In sumary, atrasentan is not superior
to placebo with respect to tine to di sease
progression or quality of life as measured in this
study or overall survival. Any concl usions of
treatnment efficacy based solely on exploratory
subgroup anal yses are not acceptable. Thank you
for your attention. Dr. Ilbrahimw Il now continue
the presentation.

Cinical Review Continued

DR. IBRAHHM Thank you, Dr. Tang

[ Slide]

I will now discuss the clinical relevance
and reliability of the results of tinme to disease
progression, clinical aspects of post hoc subgroup
anal yses and safety of atrasentan

[ Slide]

Hazard ratios give only an inconplete
picture. Hazard ratios nmay represent statistica
signi ficance, however, clinical relevance as the

benefit provided to the patient is not captured.
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For exanple, hazard ratios will treat the

i mprovenent fromthree days to six days the sane as
i mprovenent fromthree years to six years. The
same is true for proportional or any other ratio
that may have been descri bed.

W will see in the next slide that there
is adifference of only a fewdays intinme to
di sease progressi on when conparing atrasentan and
pl acebo whether it is the intent-to-treat
popul ation, the per-protocol population or the
popul ati on of patients with bone nets at baseline.
The hazard ratio does not cross 1 for the two
subpopul ati ons but the difference is not clinically
meani ngf ul .

[ Slide]

This slide, based on the applicant's
anal ysis, shows you the nedian tine to di sease
progression results in the three popul ations. The
second colum fromthe left gives you the patient
nunbers on the treatnment armand the events col umm
next to it gives you the percentage of event.

These remai n reasonably consistent across the three
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82
popul ations. There are about 78-82 percent events
on the placebo armand 73-75 percent on the
atrasentan arm The medi an nunber of days to tine
to di sease progression is about 85 on the placebo
armand 91 on the atrasentan arm The difference
of 4-7 days is of questionable clinica
significance

W can conclude that the difference in
medi an time to di sease progression, regardl ess of
the popul ation and regardl ess of the hazard rati os,
is of little clinical relevance.

[ Slide]

Next | will discuss the reliability of the
difference in radiological tine to disease
progression in the Phase 3 study. Let's talk about
a hypothetical situation first. W have a two-arm
trial in which all patients on arm A have tunor
progressi on two weeks into the study. Each and
every patient on arm B has tunpor progression at ten
weeks. However, the tinme to di sease progression
will be 12 weeks for both arnms when the imaging

study is done at 12 weeks. W are unable to
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83
identify a two-nonth difference in tine to disease
progression on the two arnms in this hypothetica
situation.

[Slide]

It follows that the tinme to radi ographic
progression in this case is the time to the imaging
study. Any mninmal difference observed is due to
differences in scheduling on the two arnms. W know
that about 75 percent of events in the Phase 3
studi es were of radi ographic progression. These
events drove the results of the study.

We al so know that the imaging is schedul ed
for every 84 days. It may have been perforned sone
days before or after this tinme. Wen we say that
the median tine to di sease progression is 89 days
on the atrasentan armwe are saying that the scans
identifying the event were perfornmed at 89 days.
VWhen the tine to progression is within the sane
cycle for both arns we cannot reliably identify
differences in time of actual event. This holds
true for the per-protocol popul ation and for the

patients with bone nets at baseline. W cannot say
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with any confidence that the atrasentan arm was
better than pl acebo.

[ Slide]

Most of the inmaging events were observed
on bone scans instead of CT scans. The slide shows
you mean tine to bone scan on each arm The left
colunmm gives you the prespecified tinme to bone
scan. The nmiddle and right columms give the mean
time of actual bone scan in weeks and standard
deviations on the two arns. The standard deviation
itself is about a week to two weeks. Any
difference in time to di sease progression | ess than
the standard deviation may well jut be due to
schedul i ng of imaging studies.

[ Slide]

Retr ospecti ve subgroup anal yses are
generally considered by FDA as exploratory. Wth
many anal yses opposing results are possible. The
table in this slide is taken fromthe applicant's
study report. It shows tinme to di sease progression
in the ITT popul ation and multiple subgroup

Subgroups highlighted with a grey
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background have a hazard ratio |l ess than 1 and
appear to support atrasentan. An exanple would be
the subgroup with bone nmets at baseline with the
hazard ratio of 0.81 and p value of 0.013. On the
ot her hand, subgroups in violet have a hazard ratio
greater than 1 and appear to be harned by
atrasentan. An exanple would be the patients
without mets at baseline, in the last line, with
the hazard ratio of 9 and a p value of 0.012

[ Slide]

Let's tal k about pain and conpare the
m t oxantrone study and the submtted atrasentan
study. Pain was not identified as a primary
endpoi nt or even secondary or tertiary endpoint for
the atrasentan study. Conversely, pain was the
primary endpoint for the mtoxantrone study and the
basis for its approval was inprovenment in pain.

The nitoxantrone study used a prespecified
scale to neasure the intensity of pain and to
nmonitor the duration of pain inprovement.

M t oxantrone and predni sone denonstrated a

t wo- poi nt decrease from baseline on a six-point
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scale that |lasted at |east six weeks in 29 percent
of patients in the mtoxantrone conbi nati on arm
versus 12 percent patients on the predni sone al one
arm Patients crossing over fromthe predni sone

al one arm showed a 19 percent response. The nedi an
time to progression was inmprovenment from 2.3 nonths
on the prednisone alone armto 4.4 nonths on the

m t oxantrone conbination arm  This inprovenent was
in comparison to an active control and not a

pl acebo as in the atrasentan study.

In contrast, the atrasentan study did not
assess inprovenent in severity, nor did it nonitor
the duration of painrelief. Cearly, the
magni tude of the effect was small in the atrasentan
anal ysis and duration of effect was not considered.

[ Slide]

The applicant has proposed that the tine
to first adverse event of bone pain supports the
clinical benefit of atrasentan. To be robust, the
bone pain adverse event endpoint would need to be
measured systematically. There was no requirenent

for routine assessnent of bone pain in the adverse
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event reporting procedures. Using data from
adverse event reporting can be m sl eadi ng because
patients were not specifically asked to describe
their bone pain at each study visit.

Let ne give you an exanple of adverse
event reporting fromthe study. According to the
adverse event data, 12 percent of the patients on
the atrasentan armwere reported to have prostate
cancer as an AE versus 16 percent in the placebo
arm As all the patients in the trial were
required to have docunmented prostate cancer, using
the AE data woul d suggest that atrasentan and
pl acebo cured over 80 percent of patients with
prostate cancer.

[ Slide]

It would be worthwhile to go over the tine
line for the atrasentan Phase 3 study and the bases
of efficacy analyses. |In March, 2003 the study was
cl osed early based on the recommendation of the
data safety nonitoring board because it failed to
demonstrate efficacy. |n Decenber, 2004 an NDA

with a large nunber of efficacy anal yses, all
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serving as a basis of efficacy, was submtted. In
April, 2005 the FDA requested that sone statistica
adj ustnents should be nade for the nultiple

anal yses and that a primary basis of efficacy
shoul d be identified.

In June, 2005 the applicant identified
time to disease progression in the population with
bone nets at baseline as the basis of efficacy.
Seven nmonths into the review process, in July, 2005
the proposed indication was changed to this
retrospectively identified subgroup. In August,
2005 further new anal yses were submitted in the
briefing document. For the first tine Abbott nade
the distinction of clinical versus radiol ogi ca
di sease progression in their anal yses.

Radi ol ogi ¢ progressions were said to be of
little direct clinical significance, however
radi ol ogi c progressions, if unchecked, will result
in norbidity. It is the magnitude of the results
that puts the clinical relevance of radi ographic
progressi ons in doubt.

Anal ysi s of 50 percent inprovenent in pain
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was anot her new analysis submitted in the briefing
docunent. Because no events after the first one
were captured in the CRF censoring at three nonths
it would result in loss of a |large anbunt of data
and we have additional weaknesses of a
retrospective anal ysis.

[Slide]

So far we have shown that only the Phase 3
ef ficacy data are evaluable. The design definition
and popul ation of the Phase 2 study was different
fromthe Phase 3 study. The results fromthe Phase
2 study cannot be pooled with the Phase 3 study and
cannot be used to support the results of the Phase
3 study. Primary and secondary endpoints fail ed.
Where a secondary endpoi nt reached unadj usted
statistical significance it was of questionable
rel evance. Bone marker and quality of life
endpoints in the secondary and tertiary
prespecified anal yses failed. The difference of
only a few days in tinme to di sease progression is
of questionable clinical relevance and reliability

whether it is the intent-to-treat popul ation,
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per - protocol popul ation or the popul ati on of
patients with bone nets at baseline. Miltiple post
hoc anal yses warrant further studies.

[ Slide]

The formul ati on used in the Phase 3 study
was different fromthe Phase 2 study. They were
not bi oequi val ent by FDA standards. AUC was the
sane but the Cnax differed in the two studies. The
safety results will, therefore, not be combi ned.

Rat her, the first nmajor safety concerns fromthe
Phase 3 study will be presented, followed by safety
results fromthe Phase 2 studies for corroboration
I will present only sone of the nore serious
adverse events observed on these studies. Death
occurring on treatnment or within 30 days of |ast
treatment will be reported.

[Slide]

Al t hough survival was sinilar, nunmerically
there were nore deaths on the atrasentan arm
There were 41 percent deaths on the atrasentan arm
when conpared to 39 percent on the placebo arm

Deat hs from cardi ovascul ar causes were al so greater
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on the atrasentan arm G ade 3 or 4 coronary
artery di sorders, CHF and pneunpnia were greater on
the atrasentan armin the Phase 3 study.

[SIide]

Myocardi al infarctions, angina pectoris
and coronary artery disorders were the COSTART
terns included in the category of coronary artery
di sease. One of the coronary artery disorder
patients required stent placenent. The second
pati ent had sone diagnosis therapeutic procedure
performed that was not further specified.

As you can see, eight patients in the
atrasentan had grade 3 or 4 coronary artery
di sorder events on the Phase 3 study versus only
two on the placebo arm There were two deaths on
the atrasentan arm and one death on the placebo
arm

[SlIide]

An increase in coronary artery di sease was
al so noted in the Phase 2 study whether it is
angi na pectoris, coronary artery di sease or

myocardi al infarctions. Seven percent of patients
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on the atrasentan 10 ng arm had a coronary artery
di sorder event versus less than 1 percent on

pl acebo. One patient on the atrasentan 10 ng arm
died froma heart attack and one on the 2. 5 ngy
arm

[ Slide]

There was an increase in arrhythmas on
the atrasentan arm of the Phase 3 studies. Twenty
patients on the atrasentan arm suffered from
arrhythm as conpared with five patients on the
pl acebo arm |f one renobves the cases with
pal pitation fromthe analysis, there were 17
patients on the atrasentan arm who had arrhyt hm as
versus four on the placebo arm

As in the Phase 3 study, nore patients on
the atrasentan arm had arrhythm as when conpared to
pl acebo. Seventeen patients on the atrasentan arm
suffered fromheart failure versus three patients
on placebo. Eleven patients on the atrasentan arm
had grade 3 or 4 CHF and there were six deaths on
this armfrom CHF. One patient on the placebo arm

had a CHF-rel ated deat h.
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[Slide]

I ncreased incidence of heart failure on
both atrasentan arns was observed in the Phase 2
study as well.

[Slide]

I'n conclusion, the statistical plan
specified that if the prinmary endpoint fails the
study will have failed. Not only did the primary
endpoint fail, the secondary endpoints failed, or
their magnitude was not clinically nmeani ngful
Many tertiary endpoints failed. These prespecified
fail ed endpoi nts included bone markers and sone
quality of life anal yses

Retrospecti ve anal yses tend to have a high
fal se-positive rate. These data do not
convincingly prove the efficacy of atrasentan. The
pai n endpoi nt was anal yzed post hoc and the
magni t ude of change in the unvalidated pain scal es
was small. Additionally, there are safety concerns
regardi ng coronary artery di sease, arrhythm as and
CHF on the Phase 3 study, corroborated by an

i ncreased incidence of these toxicities on the
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Phase 2 study. Finally, atrasentan was conpared to
pl acebo and not an active control

[Slide]

We have seen that the study results are
not robust. The DSMB recomrended early cl osure of
the studies based on | ack of efficacy. The
prespecified primary endpoint failed. W have al so
seen that the results were not persuasive
statistically or clinically, and sone signals for
serious cardiac toxicity have been observed.

Additionally, FDA has results of a study
in an earlier stage of prostate cancer which have
not been reviewed or published at this tine. This
study also failed. Oher studies of atrasentan in
men with prostate cancer are being planned. W
come to this question, based on the results
revi ewed, does this drug warrant further study
bef ore consideration of w despread use? Thank you.

DR. MARTI NG Thank you. Dr. D Agosti no,
you have a few nonents, please

Subgroup Anal ysi s

[Slide]
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DR D AGOCSTINO What | have been asked to
do is just totalk alittle bit about the use of
subgroups in clinical trials. | amgoing to talk
fast and | amgoing to talk about clinica
scenari os, subset analyses and | amgoing to try to
illustrate good and problematic practice. | am
going to look at interaction tests in this context.
| amgoing to talk about some statistica
properties and then | am going to cl ose.

[ Slide]

There are | think many, but two in
particul ar, ways of approaching the subset
analysis. One is that you have, as these studies
seemto be, all your data conbined and you are
going to performa statistical test. |If that test
produces significance--treatnent one is different
than treatnment two--then you start |ooking at
subsets for consistency. You may al ong the way
even have special subsets that you are interested
in looking at. Both of these activities, |ooking
at subsets and | ooki ng at special subsets, are

secondary anal yses. The primary analysis is the
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over al |

In contrast to that, you may have at the
begi nning, before you start |ooking at your data,
sonme subgroups which you think are going to be
different or you think are going to be of interest
and you start right off |ooking at those subsets
and you try to justify pooling or you anal yze them
separately. So, two scenarios

[ Slide]

The first one is the one that | believe
was done with the data we have before us where
there were two treatnments under consideration and
there was an overall analysis perfornmed. The
overall analysis is looking at the difference
between the two treatments without a subset. Now,
if we go to that type of scenario--forget the data
before us, if we go to that type of scenario we
| ook at all the data and we test treatnent one
versus treatnent two and, say, it turns out to be
statistically significant we nove on to say, well,
we want to nake sure that there is consistency in

our data. So, we start |ooking at subsets. These

file:///Z|/Storage/09130NCO.TXT (96 of 367) [9/28/2005 10:51:43 AM]



file:/l/Z|/Storage/09130ONCO.TXT

subset anal yses are all secondary.

[Slide]

The overall test is significant. You get
this type a lot, treatnment one. This would be tine
to occurrence of event. Treatnent one | ooks better
than treatment two, statistically significant
di fference.

[Slide]

Then you | ook at subsets. Now, when you
| ook at subsets you haven't powered your tests for
the subsets. You do the overall test and if it is
significant then you start seeing, well, are there
difference males, femmles, ages, sone previous
condition, and so forth and so on. Many of these
subsets aren't going to be significant because you
didn't power but you are | ooking for
consi stency--treatment one | ooks better than
treatment two, overall significance, and these
subset anal yses may be a hazard ratio with
confidence intervals.

[ Slide]

You nmight have a special subset, say,
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| ocation of brain cancer versus no. Sonme of your

subset analyses will focus on that again as a
secondary analysis. You night get a nice paper

saying this is a secondary analysis but it is a

secondary analysis. Overall is the significance

and then consistency with the subsets.

[Slide]

Here is an exanple fromthe cardi ovascul ar

| ooki ng at C opi dogrel versus aspirin and | ooking

at the reduction of sone ischem c events. The
overall was significant. C opidogrel |ooked
statistically better than aspirin.

[ Slide]

We | ooked at the initial events, how
peopl e got in the study--ischem c, strokes, the

zero line with Clopidogrel better on this side,

aspirin better on this side. The overall result

said that C opidogrel was better. Then we | ooked

at sone subsets, ischenic strokes as entry,
myocardi al infarctions and peripheral arterial
di sease. There was really thought that naybe

peri pheral arterial disease was going to | ook
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better and it certainly did. This is the type of
i dea, overall analysis consistency with subsets.

[Slide]

Now, if the overall test isn't
statistically significant basically, and you have
heard it over and over again but | amgoing to
repeat it, technically you can't do anything with
statistical statenents beyond this point. You can
| ook at subsets but it is really exploratory. You
don't even want to call them secondary.

[Slide]

The original data |ooks sonething like
this, no significance, but you say let ne | ook at
subsets and you get things |ike this happening.
The overall isn't significant. You don't see
anything in males and femal es but you | ook down and
you say, my God, age over 65 and you start
generating a theory on why age over 65 should be
significant. Al of this is just basically
exploratory and |l eads to sonething further but is
i nappropriate for labeling with statistica

significance
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