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1 PROCEEDI NGS

2 Call to Order

3 DR, NERENSTONE: | would like to wel conme
4 everyone to ODAC, our 70th neeting. W still start

5 with our usual introduction of the commttee.

6 Kat hy, can you hear us?

7 DR. ALBAIN: Yes; | can. Good norning.

8 DR. NERENSTONE: Wy don't you start with

9 the introductions. W will go around the table.
10 You are first.
11 DR ALBAIN. Kathy Al bain, nedical
12 oncol ogy, Loyola University, Chicago.
13 DR LOEHRER: | am Pat Loehrer from
14 I ndi ana Uni versity.
15 DR BONOM : Phil Bonomi, nedical
16 oncol ogy, Rush University in Chicago.
17 DR RAGHAVAN. Derek Raghavan, U.S.C.
18 Los Angel es.
19 DR. CEORGE: Stephen George, Duke

20 Uni versity.

21 DR. LI PPMAN: Scott Lipprman, M D. Anderson

22 Cancer Center.
23 MR KAZM ERCZAK: Gene Kazm erczak,

24  patient representative.

25 DR. PRZEPI ORKA: Donna Przepi orka, Bayl or
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at Houst on.

DR TEMPLETON- SOMERS: Karen Soners,
Executive Secretary to the conmittee, FDA

DR. NERENSTONE: Stacy Nerenstone, medica
oncol ogy, Hartford, Connecticut.

DR. BRAWEY: Qis Braw ey, nedica
oncol ogy, Enory University, Atlanta.

DR PELUSI: Jody Pelusi, oncol ogy nurse
practitioner, Phoenix Indian Medical Center and
consumer rep.

DR SCHER  Nancy Scher, nedi cal oncol ogy,
FDA.

DR. IBRAHHM Ama | brahim nedica
of ficer, FDA

DR WLLIAMS: Gant WIliams, nmedica
team | eader, FDA.

DR PAZDUR R chard Pazdur, Division
Director, Oncol ogy Drugs, FDA

M5. TEMPLETON- SOVERS: | would like to
wel come everyone to our conference roomhere in our
office. It is unusual for us to hold ODAC here but
this is sort of an unusual ODAC, a neeting with a
| ate addition to our schedule and so our hotel
choice was very linmted. W apologize in advance

for any crowding, for the crowd, nostly, but we
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thought it was inportant to get the nmeeting
schedul ed in January rather than waiting for our
regul arly schedul ed neeting in | ate February.

This neeting is also ground-breaking in
that it represents our first steps into the world
of having nmenber participation by el ectronic neans.
Dr. Kathy Al bain and, hopefully, Dr. Sarah Tayl or
are participating by videoconferencing fromtheir
hone bases in the Mdwest. Sarah nay not be
joining us because we have heard news that Kansas
City has no power due to the snow storm So even
el ectronic neans are not going to get around that.
Kat hy was saying that she m ght be grounded in the
ai rport, too.

Dr. Kelsen will be joining us from New
York by a conbinati on of webcasting, by which he is
going to watch the proceedi ngs, and
t el econf er enci ng.

I amgoing to go right into the conflict
of interest.

Conflict of Interest Statemnent

M5. TEMPLETON- SOVERS: The fol |l owi ng
announcenent addresses the issue of conflict of
interest with respect to this neeting and is made a

part of record to preclude even the appearance of
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1 such at this neeting.

2 Based on the submtted agenda an

3 i nformati on provided by the participants, the

4 agency has determined that all reported interests

5 in firms regulated by the Center for Drug

6 Eval uati on and Research present no potential for a

7 conflict of interest at this meeting with the

8 fol | owi ng excepti ons.

9 In accordance with 18 USC 208(b) (1), Jody
10 Pelusi, RN, Ph.D., has been granted a waiver for
11 serving on an advisory board for a conpetitor and
12 for her speaking for a conpetitor. She receives
13 | ess than $10,000 a year for her participation on
14 the advisory board and from $5,000 to $10, 000 a
15 year for her speaking.

16 In addition, Scott Lippman, MD., has been

17 granted a wai ver under 18 USC 208(b)(3) for his

18 consulting for a conpetitor on unrelated matters.

19 He receives from $10,000 to $50,000 a year for his

20 consul ting.

21 A copy of these waiver statenents nmay be

22 obt ai ned by submitting a witten request to the

23 agency's Freedom of Information O fice, Room 12A-30, at the
24 Par kl awn Bui | di ng.

25 Wth respect to FDA's invited guests, Dr.
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1 Philip Bonom has a reported interest that we

2 bel i eve should be nmade public to allow the

3 participants to objectively evaluate his coments.
4 Dr. Bononmi is a scientific advisor for Genentech

5 and CSI

6 In the event that the discussions involve
7 any other products or firnms not already on the

8 agenda for which FDA participants have a financia

9 interest, the participants are aware of the need to
10 excl ude thensel ves from such invol verent and their
11 exclusion will be noted for the record.

12 Wth respect to all other participants, we
13 ask, in the interest of fairness, that they address
14 any current or previous financial involvenment with

15 any firm whose product they nmay wi sh to coment

16 upon.
17 Thank you
18 DR. NERENSTONE: We will go now to the

19 open public hearing part and Ann E. Fonfa fromthe
20 Anni e Appl eseed Project. The letter will be read.
21 Qpen Public Hearing

22 M5. TEMPLETON- SOMERS: This letter is a
23 statenent from Ann Fonfa of the Annie Appl eseed

24 Project. "I am Ann Fonfa, a breast-cancer survivor

25 and activist, founder of the Annie Appl eseed
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Proj ect which educates, infornms, advocates and

rai ses awareness for those cancer patients, famly
and friends interested in or using conplenmentary
alternative natural therapies.

I have just finished giving NCl input on
their consumer guide for clinical trials in that
they show that nost drugs take about fourteen years
to reach the approval stage. M/ question to this
body is why are we spendi ng t housands of hunman
subj ect hours in constantly approving drugs that
are little better than the ones we cancer patients
al ready have access to.

There is something wong with this entire
system when the best that we can do is offer a drug
that has just about the sane safety profile, just
about the sanme response results but differs in a
very mnor way. W patients are, therefore,
condemed to live out our lives, however |ong that
may be, with no real advances in treatnents.

I resent this and | amtaking this
opportunity to say so. Aimhigher. W are al
tired of crawing on our hands and knees through a
field of broken glass. W want to |eap over it
and, for that, we need new drugs that are different

and that make a real difference in our |ives.
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1 Thank you for your attention. |If you

2 would like to find out nore about our organization,
3 pl ease go to our website,

4  www. anni eappl eseedpr oj ect . org.

5 FYI, | conpletely support the idea of

6 bi sphosphonates for treatnent of netastatic bone
7 di sease. "

8 DR. NERENSTONE: Are there any other

9 peopl e for the open public hearing?

10 Seeing no one, then we will turn nowto
11 the suppl emental NDA for Zoneta indicated for the
12 treatment of bone netastases in patients with

13 mul ti pl e nyel oma, breast cancer, prostate cancer
14  and other solid tumors. Novartis will start with

15 their sponsor presentation

16 NDA 21-386, Zoneta (zol edronic acid for injection)
17 Novartis Pharnaceuticals Corporation

18 I ntroduction

19 DR DALDRUP: Dr. Nerenstone, Dr. Pazdur

20 Dr. WIllians, nenbers of the advisory committee,
21 FDA and guests, good norning.

22 [Slide.]

23 My nane is Burkhard Daldrup. | am d oba
24 Head of Drug Regulatory Affairs for Novartis

25 Oncol ogy. On behalf of Novartis, | would like to
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thank you for the opportunity this nmorning to
present and review our Zoneta data for a new
indication in the treatnent of bone netastases.

[Slide.]

Zonmet a belongs to a new class of highly
pot ent bi sphosphonates. In August 2001, Zoneta was
approved by FDA for its first indication of therapy
for the treatnent of hypercal cem a of nalignancy.
Zometa is currently approved for this indication in
more than sixty countries around the world.

A dossier for the treatnment of bone
met astases was filed in July 2001 in Europe and a
suppl enental application was al so submitted in
August 2001 in the U S. as well as in nmany ot her
countri es.

The recomended dose is 4 milligrans
i nfused over 15 minutes adm nistered every three to
four weeks. Novartis is also evaluating
nononcol ogi ¢ i ndications for Zoneta including, at
this tinme, Paget's disease, osteoporosis and
rheumatoid arthritis.

[Slide.]

Specifically, we are seeking FDA approva
for the follow ng proposed indication. Zoneta is

i ndicated for the treatnent of osteolytic,
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ost eobl astic and ni xed bone metastases of solid
tunors and osteolytic lesions of multiple nyel oma
in conjunction with standard anti neopl astic
t her apy.

[Slide.]

Three phase IIl trials formthe basis of
this suppl enental NDA. These trials are the
| argest random zed studi es ever conducted in the
treatment of bone netastases. Study 010 is a
pi votal , random zed, doubl e-blind, doubl e-dummy
study conparing Zoneta to pam dronate in patients
with multiple nmyel ona and breast cancer. In this
study, patients were treated for thirteen nonths.

St udi es 039 and 011 are pivotal,
random zed, doubl e-blind, placebo-controlled
trials. Study 039 was conducted in patients with
prostate cancer over fifteen nonths. Study 011 was
conducted in patients with non-small-cell |ung
cancer and other solid tunors over nine nonths.

The clinical programwas discussed with
the FDA and other major health authorities from
around the worl d.

[Slide.]

The data derived fromthese three |arge

pi votal studies support the followi ng clinica
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profile for Zometa. Zoneta, given at a dose of 4
mlligrans every three to four weeks is bone
specific not tunmor specific as Zoneta shows
effectiveness in a broad variety of different tunor
types studi ed.

The clinical trials involved patients with
breast cancer and multiple nyeloma as well as
patients with prostate cancer and other solid
tunmors. O her bi sphosphonat es have not
demonstrated efficacy in these latter tunor types
to date.

[Slide.]

So Zometa is the first bi sphosphonate
shown to be effective for the treatment of bone
met ast ases over a wide variety of tunor types.

Cunul ative safety experience fromall trials in the
treatnent of bone metastases indicates that the
safety of Zoneta at a dose of 4 nilligrans infused
over 15 minutes is conparable with that of i.v.

panmi dronate 90 mlligrans, the current standard of
care for patients with nmultiple nyel oma and breast
cancer.

The overall safety profile of Zoneta is
supported by data fromnore than 3,000 patients

treated to date.
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[Slide.]

This norning, we would like to present to
you detail ed data on the safety and efficacy of
Zometa in the treatnent of bone netastases. First,
Dr. Robert Coleman will give an overview of the
pat hophysi ol ogy of netastatic bone disease and the
rol e of bi sphosphonates. Dr. Coleman is Professor
of Medical Oncol ogy at the Cancer Research Center
at Weston Park Hospital in Sheffield, UK

Dr. James Berenson will then present the
data on Zoneta in the treatment of breast cancer
and nultiple nyeloma, study 010. Dr. Berenson is
Director of the Multiple Myel oma and Bone
Met ast ases Prograns at Cedar Sinai Medical Center
in Los Angel es.

Dr. Paul Gallo, Assistant Director of
Bi ostatistics, Novartis, will provide also sone
clarification on the statistical analysis for
study 010.

Then, after FDA's presentation and
di scussion by the comrittee, Dr. Matthew Smith wll
continue with a discussion of the role of Zometa in
prostate cancer. Dr. Smith is Professor of
Medi ci ne at Massachusetts General Hospital, Boston,

and was an investigator for study 039.
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Dr. Coleman will then return to discuss
the role of Zometa in the treatnment of solid tunors
ot her than breast and prostate cancer, study 011.

Finally, Dr. David Parkinson will present
the overall summary and conclusions. Dr. Parkinson
is Vice President and d obal Head for dinical
Research at Novartis Oncol ogy.

[Slide.]

In addition to the presenters for today,
we al so have several clinical experts and advisors
with us who are available to hel p answer specific
questions the committee may have. Dr. John Seaman
will field responses to the committee's questions
and provi de background regardi ng the Zoneta
Cinical Research and Devel opment Program Dr.
Seaman in the International Team Leader for Zoneta
at Novartis Oncol ogy.

For biostatistical aspects, we have two
consultants in attendance, Dr. Richard Cook who is
an Associ ate Professor at the University of
Waterloo in Ontario, and Dr. Thonmas Flening, who is
Prof essor and Chair of the Department of
Bi ostatistics at the University of Washington in
Seattle.

Clinical experts with us today are Dr.
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Pierre Major, medical oncologist at the Hanilton
Regi onal Cancer Center in Ontario and Associate
Prof essor at McMaster University; Dr. Joseph

Si neone, Professor of Radiol ogy at Harvard Medica
School ; and, representing the Renal Advisory Board
whi ch has closely nonitored the renal safety of
Zomet a during devel oprment, Dr. Rairmund Hirschberg,
nephrol ogi st and Professor of Medicine at the

Har bor UCLA Medi cal Center in Torrence, California.

I would now like to turn the podi um over
to Dr. Robert Col enan for an overview of the
pat hophysi ol ogy of netastatic bone disease and the
rol e of bi sphosphonates.

Dr. Col eman, please.

Pat hophysi ol ogy of Metastatic Bone Di seases
and the Rol e of Bi sphosphonates

DR COLEMAN:. Good nor ni ng.

[Slide.]

Dr. Nerenstone, nenbers of the ODAC panel,
| adi es and gentlenen. This norning, to provide the
background information to today's presentations,
there are really four aspects that | would like to
get across to the panel over the next twenty to
twenty-five mnutes

These are the clinical inportance and
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consequences of metastatic bone disease. The
second is the underlying pathophysiol ogy and sone
of the similarities that exist across the range of
tunmor types that affect patients; thirdly, the
experience with previous bi sphosphonates, notably
pani dronate, in the nanagenment of netastatic bone
di sease; fourthly, the background information of
zoledronic acid in terns of its pharnacol ogy and
the rationale for its dose and schedule in the
trials you are going to hear about.

[Slide.]

Turning first to the clinical inportance
and prognosis of bone netastases, this slide shows
a nunber of tunors that commonly spread to bone
They are listed in the order that you night
associate with the radiographic spectrum of disease
that we see on plane X-rays. |n other words, at
the top is nyelomm, typically a very lytic
condition. At the bottomis prostate cancer which
we associate nore with a blastic condition. In
between are tunors that have a varied appearance of
lytic mxed and bl asti c.

This slide also shows the disease
preval ence in the United States and makes the point

that, particular for breast cancer and prostate
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cancer, we have an enormpous clinical burden to dea
wit h.

That is rmade doubly inportant when you
| ook at the incidence of bone netastases that
typically conplicates advanced di sease with,
per haps, three-quarters or even four-fifths of
patients with breast cancer and prostate cancer
devel opi ng bone netastases during the course of
their illness.

The right-hand part of the slide shows the
medi an survival after devel opnent of bone
met ast ases and nakes the point that, for many of
these conditions, particular breast and prostate
cancer, the nmedian survival is measurable nore in
years than in nonths. So this is a chronic
condition requiring long-termpalliative therapy.

[Slide.]

The di sease causes a nunber of very
i mportant conplications, very inportant to the
patient and very inportant to our healthcare
resources. The conplications that we see from bone
met ast ases are shown in this slide and include
radi ation therapy to bone, pathol ogical fractures,
either of |ong bones or vertebral bodies,

hypercal cem a and nual i gnancy, surgery to bone and,
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in some cases, spinal-cord conpression

This slide is designed to try and give you
a feel for the proportion of patients that
experience these events on standard therapy. They
are taken fromthe placebo arnms of random zed
trials that were assessing bi sphosphonate use. But
these figures related to the placebo arns of either
panmi dronate or Zoneta trials.

I think they show that, across the board
of disease, breast, prostate and other tunors, that
these conplications are comobn, perhaps three or
four occurring per year in a typical patient.

About one-third of patients with breast cancer have
relatively simlar proportions with other diseases
and will require radi otherapy and a siml|ar nunber
woul d experience a pathol ogical fracture.

Qovi ously, some of the other events are
| ess conmon but sonetines nore clinically
significant.

[Slide.]

Havi ng outlined that clinical inportance,
I want to nove on to the pathophysiology. This
first slide is a very sinplistic view of the
rel ati onship between tunor cells and bone cells.

But it serves to nmake the point that osteoclast
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activation--in other words, the accel eration of
bone resorption--is very inportant in the crosstalk
bet ween tunor cells and bone.

Tumor cells, as nmost of us will know,
reach the target organ through the circul ation and
are attracted to bone surface by a variety of
cyt okines and growth factors which are probably
rel eased from bone.

If the tunor cell possesses the right
machi nery to produce rel evant cytokines and growth
factors, it is able to stimulate osteocl ast
activity, either directly or through bystander
cells, to resorb bone. That resorption of bone, as
you will see, is responsible for nost of the
conplicati ons.

There is al so a feedback | oop where bone
cyt oki nes and bone growth factors may stinulate the
proliferation and growh of tunor cells in the
bi omi cro environment.

The third nechanismthat is illustrated on
that slide is is there a direct effect of cancer
cells on bone which is, perhaps, independent of the
osteoclast. That is an area under research but, to
date, it has been extrenmely difficult to

demonstrate any direct destruction of bone by tunor
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1 cells in either the clinic or in animal-tunor

2 nodel s.

3 So, to the best of our know edge, by far,
4 the major pathway is through osteoclast activation
5 [Slide.]

6 How does this pathway differ between what
7 you see on x-rays in osteolytic disease and what

8 you appreciate as an osteobl astic osteosclerotic

9 | esion, typical, perhaps, of prostate cancer of

10 some breast patients

11 This slide shows that sane | oop of

12 osteocl ast activity, both for Iytic and for blastic
13 di sease. The osteoclast loop is very simlar for
14 bot h ends of the spectrum O course, osteoclast
15 disease is associated with excessive new bone

16 formation and there are growh factors and

17 cyt oki nes produced by prostate cells and ot her

18 bl asti c-i nduci ng tunors that stinmul ate bone

19 formation.

20 But that bone formation is probably not of
21 huge clinical inportance. It is not contributing
22 greatly to the structure of the underlying bone.

23 So, across the spectrum that osteoclast process
24 appears to be very inportant.

25 [Slide.]
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That di sturbance of bone-cell function

| eads to changes in bone renodeling. Bone

remodeling is essential. it is going onin all of
us. It is essential to maintain the structura
integrity of bone. It is necessary to replace old

and fatiguing bone with replacenment by new and

heal thy bone. Usually, that process is coupled and
bal anced; in other words, areas of bone resorption
are repaired in the right quantity and in the right
pl ace by the various coupling signhals that exist in
t he bone m croenvironnent.

Cancer disturbs that process in a nunber
of ways. This di agram shows what we associate with
osteocl ast di sease. There are excessive nunbers of
resorption cavities and the skeleton is unable to
repair that damage at a rate that maintains
structure integrity in either trabecular or
cortical bone. So, gradually, the bone thins and
fractures.

In mxed lesions, this is the appearance
that appears to be happeni ng from hi st onor phonetric
studies in that, yes, there is new bone formation
but it is in the wong place and there is stil
unopposed bone resorption. This process is even

nmore marked in osteosclerotic di sease where there
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are excessive amounts of new bone formation. But,
again, in the majority of resorption cavities, it
is not applied in the right place. It is laid down
on creascent bone surfaces and is not really
contributing to bone strength.

[Slide.]

How do we know that? There have been a
nunber of publications, which | don't have tine to
go into, of histonorphonetric studies of bone
met ast ases showi ng the inportance of osteocl ast
activity across the range of conditions. This
slide shows one of nmany studies that have | ooked at
bone markers, or bone formation and bone
resorption, and shows the effect of either lytic or
m xed or sclerotic disease on a well-known narker
of bone formation, al kaline phosphatase or on a
mar ker of bone resorption, the N-tel opeptide, which
is a collagen fraction, in this case neasured in
urine.

On the left is the bone formation. O
course, as you would expect, bone formation is
massi vely increased in osteoblastic disease and
normal, or even subnormal, in lytic and m xed
di sease

What is of interest in this slide is that,
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when we | ook at bone resorption, bone resorption
rates are massively increased in osteoblastic

di sease. O course, they are increased in lytic
di sease as well but, if anything, they are even
nmore greatly increased in the osteoblastic
patients. So | think that gives you sone

bi ochem cal evidence for the inportance of bone
resorption across the range of conditions that

m ght affect bone.

[Slide.]

As | have hinted, by and | arge, increased
bone resorption is what is responsible for the
probl ems that the patient conplains of in the
clinic, sonme aspects of the pain, certainly the
fractures and the hypercal cemia that patients may
different.

[Slide.]

So, turning nowto treatnment. O course,
we all recognize there are many treatnents out
there for the managenent of these patients. Most
of these treatnents are going to renain inportant
for the foreseeable future. Bi sphosphonates,
think by all of us, are seen as a conpl enentary
approach. |In other words, they are usually used in

addition to standard therapy, either endocrine or
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chenot herapy as appropri ate.

But, as you will see, they may reduce the
requirenents for sonme other nodalities, such as
radi ation to bone, surgical intervention and,
per haps, sone aspects of anal gesic use.

[Slide.]

The bi sphosphonates are quite a | arge
class of agents and they have relatively simlar
pharmacol ogy in terns of their effects on bone
cells. This cartoon summari zes the three principa
mechani sns that we are aware of. Firstly, all
bi sphosphonates bind very avidly to calcium so
they bind to the bone surface and the
hydr oxyapatite and they make it very difficult for
the osteoclast to adhere to that bone and resorb
it.

Secondly, they have direct effects on
osteocl ast function and activity through
bi ochem cal pathways and the indication of
apoptosis. Thirdly, at |east nyobi sphosphonates
have the ability to affect production and
mat ur ati on of osteocl asts.

[Slide.]

So what is the use of bisphosphonates at

the monent in the conditions that we are discussing
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today. There is a lot of uncontrolled data but |
am going to concentrate on the phase ||

pani dronate studies in breast cancer, nyel oma and
prostate cancer that are available to us.

These have | ooked at various endpoints but
predom nantly at prevention of skeletal-related
events. Firstly, |ooking at breast cancer and
myel oma, there are five inportant studies of note,
four in breast cancer and one in nyel ona.

In terms of the breast-cancer patients,
they really fall into two groups. The first were
two studies perforned in Europe with doses of 45 or
60 milligrams of pam dronate--in other words, bel ow
the current recomended dosage, which used, as an
endpoint, time to progression in bone assessed by
radi ol ogi sts not involved in the study.

These studi es did show an i nprovenent of
time to progression in bone of three to four nonths
but did not show significant effects on skeletal -rel ated
events at the doses used. They were then
foll owed by the better-known international trials
publ i shed by Theriault and col | eagues and
Hort obagyi and col | eagues which led to the
registration of pamdronate in this country and

wor | dwi de.
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These trials recruited breast-cancer
patients with at | east one predomnantly lytic
| esion plus or mnus nixed or blastic |esions as
typically occurs in our patient popul ation and
i ncluded either patients on endocrine therapy or
patients on chenotherapy at study entry and | think
showed quite clearly that pam dronate was able to
reduce the frequency of skeletal events, the nunber
of events per unit time and also the tine to
skel etal events by about 10 to 13 percent.

In multiple nyeloma, the study from
Berenson et al., showed sinmilar results and led to
the use of pam dronate worldwide in multiple
myel oma agai n showi ng a significant reduction in
the proportion of skeletal-related events. So |
think there is little doubt that pam dronate works
in these two conditions.

[Slide.]

Let's just | ook at those data in a little
nore detail, first the two pivotal breast-cancer
studi es which have been anul ganated here as part of
publication from Anna Lipton and col | eagues. It is
showi ng the results both at twelve nonths, which is
close to the analysis you will hear for Zoneta

|later, and at 24 nonths, a later follow up
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anal ysi s.

It shows an 11 percent reduction in the
proportion of patients experiencing a skeleta
event at twelve nonths which increases slightly
nmore at 24 nonths. It is very clear fromthis
slide that the effect is quite marked in terns of
effects on radiation to bone and pat hol ogi ca
fractures and is nmaintained, or even increases, as
ti me goes hy.

[Slide.]

This slides shows a sinilar analysis but
for multiple nyelom, again, a short-term analysis
at nine nonths and a follow up analysis at 21
nmont hs, again showi ng an i nprovenent in absolute
terns of around 17 percent at nine nonths in terns

of the proportion of patients with skeletal events.

This effect is maintained out to two years

and includes both effects on radiation requirenents
and fractures.

[Slide.]

As a clinician, | sonetines find it
difficult to assinilate proportions of patients
experiencing events and so | include this slide
whi ch gives a flavor of the totality of events that

occurred in these studi es and shows that about 40
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percent of events were abolished by the addition of
panm dronate to underlying system c therapy whether
you | ook at either the breast-cancer protocols or
the multiple-nyel oma protocol

You can see that it affected inportant
events like requiring surgery, requiring
radi ot herapy and nonvertebral | ong-bone fractures.

[Slide.]

In addition, pam dronate and intravenous
bi sphosphonates in general can have benefici al
effects on pain and anal gesi c consunption. This
slide shows this pain and anal gesic results from
the three pivotal pamdronate trials. O course,
as patients live with their cancer over a period of
two years or so, by and |arge, they deteriorate.
Their performance status deteriorates. They
require nore anal gesics and they have nore pain.

But what this study shows was that the
addi tion of pam dronate slowed that deterioration
and reduced in increase that nost patients would
experience in analgesic requirenents. For nultiple
myel oma, at |east at the nine-nonth analysis, there
was actually a reduction in anal gesia requirenents
and pain conpared to the placebo-treated patients.

[Slide.]
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What about other tunors? Well, here we
have far fewer data with pam dronate and, indeed,
any ot her bi sphosphonate prior to Zoneta. As |
have indicated, there is biochem cal and
hi st onor phonetri c evi dence of increased bone
resorption with osteosclerotic netastases and there
are reports in the literature, somewhat anecdotal,
per haps, but, neverthel ess, of useful pain relief
from acute hi gh-dose bi sphosphonate treatnent for
sclerotic metastases or other tunors.

But no previous randoni zed trial evidence
exists to date that shows a beneficial effect of
bi sphosphonat es on skel etal events.

[Slide.]

The only study that is really available to

present to you today is a trial that was conducted
wi th pami dronate and whi ch has been presented in
abstract formwhich was a relatively short-term
study of only six nonths duration with a primary
endpoint, actually, of pain rather than skeleta
events. But, as far as this study can show,

panmi dronate was unable to influence the pattern of
skel etal events, the nunber of patients who
experienced a skeletal event or the skel etal

morbidity rate.
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So we don't have any evidence in prostate
cancer to date that panidronate or any other
bi sphosphonate is particularly useful apart from
per haps, treating pain.

[Slide.]

What about adverse-event profile of

31

bi sphosphonates? 1In general, these are very well-tol erated

conpounds conpared to nany of the things

that we use in oncology. Intravenous

bi sphosphonates are associated with the acute-phase
response classically conprised of fever, nyalgia,
arthralgia. There is an increased incidence of
anem a for uncertain reasons with bi sphosphonat es
and occasional mneral disorders such as
hyper cal cem a and hyper phosphat eni a.

Very inportantly, there are renal effects
of bi sphosphonates which are seen as a cl ass effect
and are very much related to the dose given and
particularly the infusion tine over which the dose
is administered. That is seen with cadrinate*,
pani dronate and al nost any ot her intravenous
bi sphosphonat e.

[Slide.]

How does zol edronic acid differ? Well, it

is nore potent, at least in the |aboratory
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situation, and it is nore potent because of this
uni que structure where, on the site of the PCP
backbone, or bone hook, is this inidazole side
chain with these two nitrogen atons which increases
its potency above any ot her bisphosphonate
currently in devel oprent.

[Slide.]

There are a nunber of key preclinica
properties of Zometa. First, in vitro, it has been
shown to potently inhibit osteoclast formation and
bone resorption really regardl ess of the underlying
pat hogeni ¢ stimulus and, in vivo, is able to
i nhibit bone resorption in a variety of benign and
mal i gnant bone-di sease nodel s, again irrespective
of tunor types

It does this without deleterious effect on
bone structure in that it preserves bone
architecture and strength and does not inhibit bone
formation.

Interestingly and, perhaps, not of direct
rel evance today, but Zoneta al so has novel effects
of angi ogenesis and on pain and neurotransmtter
production. Lastly, in a nunber of animl nodels
where tunmor cells have been inoculated into

animal s, it has been shown that treatnment with
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bi sphosphonat es such as Zometa is able to reduce

t he nunmber and size of bone netastases and inhibit
much of the tunor-induced osteol ysis associ ated

wi th those ani mal nodels.

[Slide.]

In terms of the pharmacol ogy, Zometa is
very simlar to other bisphosphonates. There is
very little protein binding or uptake by red bl ood
cells and no significant interaction with
cytochrome P450 metaboli zi ng enzynes.

In vivo, there are simlar
pharmacoki netics in that, after intravenous
adm nistration, there is a rapid di sappearance of
the drug fromcirculation and the plasnma drug
concentrations are dose-proportional. Mst of an
i nfused dose goes to bone, perhaps about 60
percent, and the rest is rapidly elinmnated by the
ki dney over approximately 24 hours.

[Slide.]

There have been studies of Zoneta in
patients with renal dysfunction. This slide
summari zes the area under the concentration curve
for 24 hours of Zoneta given on three occasions to
three different groups of patients, either with

normal renal function, mld inpairment or noderate
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renal dysfunction.

It shows that, at |east down to a
creatinine clearance of 30, that although this is
associated with a small increase in AUC, it has no
effect on urine excretion and the increase in AUC
is not affected by repeated dosages. There is no
accunul ati on of the conpound with timne.

On the basis of these studies, there is no
i ndi cation as, indeed, there is no indication for
panmi dronate, to dose reduce in renal inpairment at
| east down to clearance of 30 mis per mnute.

[Slide.]

What about the dose and schedul e for use

in oncology patients? Well, a lot of data has been
generated on phase | and phase Il trials. This
slide summari zes findings froma phase Il trial of

some 270 or nore patients, protocol 007, where
Zonmeta was given in addition to standard therapy to
a popul ation of breast cancer and nyel oma patients
and doses of 4, 2 and 0.4 mlligranms were conpared
to pam dronate.

This study showed that, on a three- to
four-weekly schedule, that Zoneta, at 2 and 4
mlligrams, was able to produce sustained effects

on serum and urinary markers of bone resorption but
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the 4 mlligramdose was the nost effective dose
tested. Skeletal events and pathol ogical fractures
were reduced nost by the 4 nilligram dose of Zoneta
and the 0.4 milligramdose was clearly ineffective
conpared to the other Zoneta doses or, indeed,
pani dr onat e.

Lastly, the time to first skeletal event
in the breast-cancer patients was al nost two nont hs
longer in the 4 milligramarmversus the 2
m | 1igram dose al though, being a phase Il study, of
course it was not powered to show this as a
significant difference.

[Slide.]

Expl ori ng the schedul e and dose in a
little nore detail using bone markers, this slide
illustrates a couple of key points. Firstly, this
is taken fromprotocol 007. It shows the
bi ochemical profiles of the three Zometa dosages,
0.4, 2 and 4 mlligrams, and pam dronate 90 and
shows that there is a rapid inhibition of bone
resorption which reaches a maxi num at around a week
after infusion.

But the red line, the 4 m!lligram Zoneta
group, shows a nore sustained effect with

persi sting complete inhibition of bone resorption
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at four weeks whereas pam dronate and the other
dosages are beginning to wear off by that tine
poi nt .

The right-hand side of the slide shows the
effects of chronic dosing where that effect of
i nhi biting bone resorption is naintained and,
again, is more marked at the 4 mlligram dosage
than it is at other dosages tested in that study
or, again, nore marked than pani dronate.

[Slide.]

You have already heard in the introductory
talk that Zonmeta is already licensed for the
treatment of hypercal cemia of malignancy. This
slide just remnds us of the data that led to that
approval. This was a study in patients with
nmoderate to severe hypercal cem a of malignhancy and
conpared pam dronate 90 mlligrans with Zoneta at 4
or 8 mlligranms and showed quite clearly that
Zometa was superior with nearly 90 percent of
pati ents achieving nornocal cem a by ten days which
was the prinmary endpoint of the study, conpared to
70 percent with pam dronate.

In addition, Zoneta worked nore quickly
and, of interest, there was no difference between

the 4 and 8 milligramdosages in this trial
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Clearly, these data were not avail abl e when the
phase Il studies were generated and the protocols
designed. But it suggests that Zonmeta is superior
to pam dronate but there is no dose response
between 4 and 8 mlligrans.

[Slide.]

So, to conclude ny presentation, | think
we can all agree that netastatic bone disease is an
i mportant heal thcare problemin oncol ogy and there
are many unnet needs for our patients in ternms of
skel etal conplications. Although the underlying
tunor biology is very different at the prinmary
site, when the disease gets to bone, the
pat hophysiology is very simlar inthat it is
medi at ed t hrough osteoclasts and, as far as we can
tell, osteoclast activation acconpanies all bone
met astases with or wi thout bone formation

The currently avail abl e bi sphosphonat es
have a limted range of activity which I think we
have to say is, at the present, confined to breast
cancer and nyelonma. Zometa is a nore potent
i nhi bitor of osteoclast activity which, we believe,
provi des a bone-specific treatnment which is
appl i cabl e across a range of tunor types.

| thank you for your attention and woul d
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now |l i ke to turn the podiumover to Dr. Jim
Berenson who is going to present the first of the
three phase IIl trials, protocol 010.
Pat hophysi ol ogy of Metastatic Bone Di seases
and the Rol e of Bi sphosphonates

DR. BERENSON: Good norning all. Good
morning Dr. Nerenstone, nenbers of the ODAC, those
of you who are on tel econference and
vi deoconf erence this norning.

[Slide.]

It is my pleasure to present to you the
first of three random zed doubl e-blind studies
eval uating Zometa at two doses. This first study
i nvol ves patients with breast cancer netastatic to
bone and multiple nmyelona with at | east one Iytic
lesion. Unlike the other studies, in this study,
the conparator is pam dronate since, as you heard
fromDr. Coleman, this has shown to be effective in
reduci ng skel etal conplications in these types of
patients.

[Slide.]

This was a doubl e-blind, doubl e-dumy,
study involving 1648 patients who were stratified
prior to assignnent to which drug based on *Duri ei - Sal non

stage Il patients with at | east one lytic
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Il esion with nyel oma and then breast-cancer patients
either on hornonal therapy or chenotherapy. This
patients had to have stage |V breast with at |east
one either lytic, blastic or mxed | esion

They coul d be on appropriate
anti neopl astic therapy at baseline and this could
be changed at the discretion of the treating
physician during the trial. ECOG performance
status could be 0, 1 or 2 and the serum creatini ne
at the tine of study entry had to be |l ess than or
equal to 3 milligrans per deciliter

[Slide.]

The study design is shown here. This was
a 12-nonth dosing study. Pam dronate was given as
90 milligranms every three to four weeks over two
hours and then Zometa as a 4-nilligram and
initially 8-mlligram and you will see why sone of
those patients were changed to 4 nmilligranms, every
three to four weeks initially over five mnutes and
amended to increase the infusion time to fifteen
m nutes, and you will see the reasons for that
monent arily.

The duration of the study was one nonth
beyond the dosing reginmen; that is, thirteen

months. Patients during the trial also received
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oral vitamin D and calciumdaily. This was to
reduce the incidence of hypocal cemi a which can
occur with bisphosphonate use and, indeed, in this
study, those patients receiving pam dronate had a

| ower incidence of hypocal cemia than that that had
been observed in the trials previously presented by
Dr. Col eman

A second reason for using these two
medi cations in these patients was to reduce the
potential for mcrofractures which can occur in
animals as a result of bisphosphonate use with
i ncreases in parathyroid hornone. This has not
been observed clinically, but it is a potentia
reason to use vitanmin D and cal ciumas wel |

[Slide.]

The primary objective of the trial is
shown here. It was to denonstrate the efficacy of
Zometa through the noninferiority conparison to
panmi dronate for the treatnent of bone netastases.
In this trial, a margin of 8 percent wth two-sided,
percent, confidence intervals was used
based on the results of the prior trials that Dr.
Col eman presented conparing pam dronate to placebo
in breast-cancer patients and nyel oma patients with

lytic bone disease.
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1 We al so wanted to denonstrate that the
2 safety profile of this new bi sphosphonate given
3 chronically was conparable to chronic-used

4 pani dr onat e.

5 [Slide.]
6 The primary study endpoint is shown here.
7 It was to determ ne the proportion or the percent

8 of patients experiencing at | east one skeletal-rel ated event
9 not counting hypercal ceni a of

10 mal i gnancy as an event for this primary endpoint.

11 [Slide.]

12 A nunber of secondary endpoints were al so
13 anal yzed including time to first skeletal -rel ated

14 event, the skeletal norbidity rate, and Andersen-G ||
15 mul ti pl e-event analysis which | will describe

16 monentarily. |In addition, the tine to first

17 skel etal -rel ated event, skeletal norbidity rate and
18 the nunber of patients experiencing any skeleta

19 event was al so deternmined, this time counting

20 hypercal cemi a of malignancy as a skeletal event.

21 The pain and anal gesi c scores were

22 anal yzed, a bone-lesion response as well. The

23 time to the progression of the patient's overal

24 di sease as well as progression of their bony

25 met astasis. Then safety was anal yzed incl udi ng an

file:///C|/WP51/WPFILES/0131fda.txt (41 of 220) [2/11/02 3:56:12 PM]



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

anal ysis of survival. Inportantly, beyond the
thirteen nonths of the trial, an additional six
mont hs of safety data is available and will be
presented for overall survival as well as changes
in serumcreatinine in these patients.

[Slide.]

The definition of a skeletal-related event
is simlar to that that was enployed in the prior
trials conparing panidronate to placebo in breast
and nyel ona defined as the devel opment of any new
pat hol ogi cal fracture, the devel opnent of spinal-cord
conpression, the requirenent for radiation
therapy for either bone pain or to treat actual or
i npendi ng pat hol ogi cal fractures or spinal-cord
conpression, surgery to bone and, as nentioned
previously in some of the anal yses, hypercal cem a
of malignancy of defined as an event.

[Slide.]

The prepl anned analysis fromthis tria
was to determine, first of all, the proportion or
the percent of patients with at | east one skeleta
event. This was defined as the nunber of patients
with at | east one skeletal event divided by the
number of patients in that treatment group. The

time to first skeletal -rel ated event was defined as
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1 the tinme the patient was random zed to the

2 devel opment of the first skeletal event and this

3 was determ ned in days

4 The skeletal norbidity rate | ooks at the
5 nunber of events over time; that is, the nunber of
6 skeletal events divided by the time the patient is
7 on trial determned in years. The Anderson-G ||

8 met hod all ows one to analyze nmultiple events over
9 time and it uses a nore general nodel and takes

10 into account not only the tine of the number of

11 events in a given period of tine but the tine

12 bet ween events as well and, thus, is a nore robust
13 anal ysis of multiple events over tine in a given
14 patient.

15 [Slide.]

16 The history of the trial is shown here.
17 The initial design was to enploy two doses of

18 Zoneta, either 4 or 8 nmlligrans, initially given
19 over five mnutes versus standard-dose pam dronate
20 as a 90-milligraminfusion given over two hours

21 every three to four weeks for twelve nonths. In
22 June of 1999, because of concerns of changes in

23 creatinine in patients receiving Zoneta, the

24 infusion tine for Zometa was increased fromfive to

25 fifteen m nutes.
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1 In order to assure that was occurring, the
2 i nfusion volume was al so i ncreased from 50
3 milliliters to 100 mlliliters. The follow ng

4 year, in June of 2000, a second renal anendment was
5 made because of continuing concerns in the 8-mlligram dose
6 of changes in creatinine, so all

7 those patients subsequently received 4 mlligrans

8 and subsequently will be known as the 8/ 4 mlligram
9 group.

10 In addition, renal-function nmonitoring was
11 begun so that, prior to each dose of Zometa within
12 a two-week period of tine, the serumcreatinine was
13 checked. A statistical anendnent was al so nmade

14 because of the mix in the 8-mlligramdose group so
15 that the primary efficacy anal ysis was based on

16 comparing Zoneta at 4 mlligrans versus pam dronate
17 at 90 mlligrans.

18 [Slide.]

19 The trial started in, as you see, the fal
20 of 1998 and concl uded approxi mately one year ago.

21  Approximately half of the 1648 patients were

22 accrued prior to the change in the infusion tine

23 fromfive to fifteen mnutes and, indeed, nearly

24 hal f of these patients only received 8 nilligrans

25 during the entire trial in the 8 mlligram dosing
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gr oup.

The rest of the patients were accrued
during the subsequent six-nonth period of tineg,
about half of the patients. As you see, in June of
2000, a second renal anendnent was nmade to change
8-mlligramdosing patients to only receive 4. In
fact, those patients who were actually entered
after renal anmendnent 1, about a quarter of those
patients only received the 8-mlligram dose.

The rest of the trial was completed so
that the last study visit occurred approxi mately
one year ago

[Slide.]

The denographi cs and prognostic factors
anong the approxinately 1650 patients on this trial
are shown here. One can see that the nean age was
in the upper 50s. As you woul d guess, given that
this involved a | ot of breast-cancer patients,
about 80 percent of the patients entered were
femal e.

About 85 percent were Caucasian. The
performance status in nost cases was 0 or 1. There
was an approxi mately equal distribution of patients
who had breast cancer with netastatic bone di sease

who were on chenot herapy, hornonal therapy as well

file:///C|/WP51/WPFILES/0131fda.txt (45 of 220) [2/11/02 3:56:12 PM]

45



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

as those patients with myel oma who had at | east one
lytic lesion. So, simlar nunbers of patients and
simlar nunbers in each arm

[Slide.]

As one can see here, the nunber of
patients who were able to conplete the study
therapy through twelve nonths of treatment and
addi ti onal nonths of follow up was about 60 percent
and there was an equal distribution in those
receiving either 4 or 8/ 4 Zoneta versus pam dronate
at 90 mlligrans.

[Slide.]

The reasons for early discontinuation
anongst approxi mately the 40 percent of patients
who did not conplete the study, as you would
probably guess, death occurring in about 10 to 11
percent of patients and a simlar proportion
t hroughout all three arnms.

Adverse events al so occurring with a
simlar proportion anobngst patients on Zoneta 4,
8/ 4 or pamidronate at 90. Wthdrawal of consent, a
simlar proportion. And the other causes for early
di sconti nuation, again, nothing stands out. Snall
nunbers and not much difference between the arns.

[Slide.]
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The primary endpoint results are shown
here. W are |ooking at the percentage of patients
who had at | east one skeletal event by thirteen
mont hs; that is, twelve nonths of treatment, an
additional nonth of follow up. As one can see from
the data, the percentage of patients having at
| east one skeletal event by this time point is
quite simlar across all three arns approxi nating
45 percent.

The red is Zometa at 4 mlligranms, Zoneta
8/4 is the blue, and the purple, here, is the
panmi dronate arm Inportantly, as one can al so see,
the Zoneta at 4, and well renmenbering many in the
8/ 4 group only received 8, the percentage of
patients having an event is quite sinilar in both
of these two arns.

Now, conparison of the data shows that,

i ndeed, the prinmary endpoint conparing Zoneta at 4
versus pam dronate at 90, within the 95 percent
confidence interval, renenbering what told | said
earlier, we are |looking for an 8 percent margin, we
can see here that Zometa may be as nuch as 7.9
percent better than pami dronate and as worse as 3.7
percent inferior. |Indeed, this is well within the

8 percent mark that we | ooked at as our primary
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endpoint in the trial

Now, in order to clarify these issues
better in ternms of interpreting a noninferiority
trial, fromthe statistical perspective, | now want
to bring up Dr. Paul Gallo from Novartis
Bi ostati stics.

DR. GALLO Good norni ng

[Slide.]

I would like to very briefly discuss sone
issues in noninferiority trials which is a very
conpl ex and qui ckly evolving area and their
inplications for the interpretation of the data
that you have just seen.

A basic rationale for a noninferiority
trial is that if we can show sufficient
comparability between a new treatnent and a
standard treatnent and use historical information
that denonstrated how superior that standard is
relative to placebo, then we can infer that the new
treatnment woul d have beaten placebo had there been
a placebo armin the current trial

In this case, the relevant historica
i nformati on comes fromthe pam dronate registration
trials 218 and 19. | will point to this screen to

the extent that | amable. | amgoing to summari ze
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an anal ysis that was done by the FDA statistica
reviewer and was included in the briefing docunent.

I n designing study 010, we had actually
used a slightly different analysis, but the results
are not practically different so | wll just
illustrate with this analysis to try to keep things
alittle bit sinmpler.

In a conbined anal ysis of data fromthese
trials, we can see that pam dronate had 13 percent
fewer events than placebo and the lower Iimt for
the magni tude of benefit was 7.3 percent. By
recent conventional practice if, in the current
study, we can exclude the possibility that Zoneta
is 7.3 percent worse than pam dronate, then we can
claimthat Zometa is effective. The nunber, 7.3,
woul d be called the noninferiority margin. It is
the potential disadvantage of Zoneta that we have
to di sprove

Again, we had done a slightly different
analysis that led to the 8 percent margin in the
protocol that was previously nentioned by Dr.

Ber enson.

This is a graphical illustration of what |

have just described, an estinmated advantage for

panmi dronate relative to placebo of 13.1 percent and
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its confidence limts.

Recently, FDA personnel have proposed that
it may be appropriately conservative to consider
using an even snaller margin, in particular, half
of the lower confidence limt. The rationale is
that the current practice nakes a constancy
assunption, nanely that the standard is equally
effective in the current trial as it was in the
historical trials. |In practice, we can't guarantee
that there are not subtle differences between the
hi storical and current trials so that the standard
possi bly might not be as effective in the current
trial.

Achieving a stricter noninferiority
criterion would provide nore assurance that an
effect is real, even allowing for some violation of
the constancy assunption. |In our current case, the
conservative criterion would be a margin equal to
hal f of 7.3 percent, or 3.65 percent.

Now we | ook at the protocol 010 data,
specifically the primary 4-mlligram dose results
and tie it together with the historical data by
lining up the pam dronate effect. W see a 2
percent difference advantage for Zoneta with a

confidence limt that, in a worse case, goes as far
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as a 3.7 percent advantage for pam dronate.

W can see that the conventional standard
of excluding 7.3 percent is safely reached. In
fact, these results just about achieve the proposed
conservative standard even though the trial was not
designed to be powered for such a standard which
was really not in existence at that tine.

So this provides somewhat of a higher
| evel of confort that the Zometa effect is rea
even allowing for the possibility that, for sone
reason, panidronate m ght not be quite as effective
here as it was in the historical trials.

So, to summarize, that is the evidence for
the effectiveness of Zonmeta in this trial. W
estimate fromthe data that Zoneta is just a bit
better than pam dronate and we know, from
historical trials, that panm dronate seens to be
quite a bit better than placebo and, in a worse
case, both for Zoneta and for pam dronate, the
confidence intervals don't overlap

Al'l owi ng for sonme violation of the
const ancy assunption by using the newer
conservative standard, they still essentially don't
overl ap.

Now | will turn things back to Dr.
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Berenson to continue with the presentation of the
trial results.

DR. BERENSON: Thank you

[Slide.]

I will continue to present the results
fromthe trial. As you see here, we are |ooking at
the specific types of skeletal events that occur
during the trial and the proportions, actually, are
quite consistent to what we observed from our
earlier trials conparing pam dronate to pl acebo

I ndeed, fracture and radi ot herapy to bone
are the nost frequent events. As you see here,
| ooking at all four types of events, the proportion
of patients having an event are quite simlar in
the pamidronate, the Zonmeta 4 and 8/4 group with
the exception there are a smaller proportion of
patients who receive Zoneta at 4 mlligrans who are
actual |y experiencing the requirenent for
radi ot herapy to bone but the 8/ 4 group | ooks a | ot
|i ke pam dronate here.

[Slide.]

Indeed, the time to first skeletal-related
event, a secondary endpoint in the trial, as you
can see, these three curves are quite

superi nposabl e upon one another; that is, the tine
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to first event here is approximately one year in
the Zoneta 4, the 8/4 as well as the pamidronate
arm and, as you see, the hazard ratios here are
slightly less than 1, but do cross 1.

[Slide.]

When one | ooks at the nunber of skeletal
events per year, the MSR, or skeletal nmorbidity
rate, the red, again, is Zoneta. The blue is
Zonmeta 8/ 4 and the purple is pamidronate 90. The
nunber of events per year is about 1 in the two
Zonmeta groups, a little higher with pani dronate at
1.4 but this is not significantly different, again
qui te equival ent across these three arns in terns
of nunber of events per year

[Slide.]

Now, as | nentioned earlier, another type
of analysis was done to | ook at the nunber of
events per year, not just time to first event or
proportional analysis of a single event. This
anal yzes the type to each count in skeletal-rel ated
event and, therefore, takes into account the
i nterval between subsequent skeletal-related events
in addition to just the time to the first event or
t he number of events over tine as the SMR has done.

So we believe this is a npbre robust
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anal ysis. As you can see fromthe hazard ratios
here, which are less than 1, actually, the relative
reduction or benefit in Zoneta is in the range of 9
to 11 percent here in ternms of the Andersen-G ||
anal ysis. But, again, these do cross 1 but
certainly suggest equival ence of pam dronate to
Zometa not only in terns of tine to first event and
nunber of events per year, but nultiple events over
time as well.

[Slide.]

This slide is actually not in the handout
for those of you who are off-site, Drs. Tayl or,
Al bai n and Kel sen, but we wanted to include it.
This is an exploratory analysis to determ ne the
proportion of breast-cancer patients who had an SRE
based on the type of bone | esion they had at the
time of study entry.

So those patients who had |ytic bone
di sease had at | east one Iytic lesion. The blastic
group only contained blastic | esions and those that
could not be placed in either group were considered
ot her.

As you see, in the lytic group, the red
bar, again, Zonmeta at 4, and the blue bar, Zoneta

8/ 4, the nunber of patients having at |east one
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1 event is actually less than in pamdronate. |In the
2 m ddl e of the other group, there is a trend in the

3 other direction. The pamidronate is slightly Iess
4 than the other two groups.

5 On the right side, the blastic group,

6 although the Zoneta 4 is |lower, the Zoneta 8/4

7 | ooks quite simlar to pamdronate. So | think it

8 is very difficult to conclude fromthis single

9 sli de whet her the drug works, as you well could

10 guess, in blastic disease because the conparator

11 here is pam dronate and we have not previously

12 consi dered pamidronate in patients with blastic

13 di sease fromthe trials in the md-90's. | wll

14 | eave that for subsequent discussion, but | did

15 want to show that slide

16 [Slide.]
17 Looki ng at di sease and quality-of-life-related
18 endpoints, | will just sunmarize and | wll

19 show you sone of the data. That was very

20 conpar abl e disease and quality-of-life-related

21 measur es and changes that were denonstrated in the
22 two Zoneta arns conpared to the pam dronate arm
23 that is, the tinme to progression of bone

24 metastasis, the tinme to progression of any type of

25 mal i gnant process going on in the patients, the
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pai n anal gesi c score changes during the trial,
changes in both ECOG performance status and the
FACT-G gl obal quality-of-life were quite sinilar
across these three arns.

[Slide.]

Now, first |ooking at the data for
di sease-rel ated endpoints here, in the top part
here, we are looking at the tinme to the progression
of the bone disease neasured in days. You can see,
it is quite simlar across all three arns
approxi mating six nonths. Now, secondly, |ooking
at the tine to the progression of the patient's
mal i gnancy, again, the nunbers are quite simlar
al though slightly shorter for pam dronate but
reassuredly show in terns of the two Zoneta arns.

The Zoneta, it |l ooks quite simlar. It
certainly doesn't | ook worse than pamidronate in
terns of the progression of the patient's
under | yi ng mal i gnancy.

[Slide.]

Here we are showing the data for quality-of-life

endpoints and | will summarize by telling
you that brief pain inventory score changes,
anal gesi ¢ scores, ECOG performance changes, FACT-G

total -score changes and, again, here we are | ooking
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at the change fromthe baseline to either end of
study or |ast neasurenment, were not significantly
different from Zoneta at 4, Zoneta at 8/ 4, conpared
to pam dronate although those patients, over tine,
interms of pain, did inprove pain within each arm
just not different between the arns.

[Slide.]

So here is a sunmary of the efficacy data
fromthe trial. On the left side, we are |ooking,
again, at the percent of patients who had at | east
one skeletal event by thirteen nonths, twelve
mont hs of therapy, one nonth of additional follow
up, and the nunbers are strikingly quite simlar,
44, 46 and 46.

The tine to first skeletal-rel ated event,
hazard ratio |l ess than 1, crosses 1, again
consistent with equival ence of this drug in terns
of efficacy to standard-dose panidronate. The nean
SMR--as | nentioned earlier, the SMRs were around 1
for the two Zometa arns, slightly higher in the
pam dronate arm 1.4, but not significantly
different.

Looking at multiple events over tine in a
little different matter, as | nentioned earlier, by

Andersen-G || analysis, the hazard ratios, in fact,
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are less than 1, again cross 1. So, overall, the
results of this trial in terns of efficacy
certainly suggest conparable efficacy of this new
drug to pamidronate in reduci ng skeleta
conplications in these patients.

[Slide.]

Now let's turn our attention to the safety
data fromthis trial. The prinmary cause of death
during the trial or within one nonth after study
drug termnation is shown here. As you could
guess, the nost common cause, of course, would be
the underlying malignancy in approximtely 8 to 10
percent of patients throughout all three of these
ar ns.

O her causes which were | ess conmon,
including respiratory, cardiac and infectious
causes, certainly are simlar across all three arns
and the other | ess compn causes, as you can see,
the nunbers quite small and quite simlar across
three arns, very reassuring.

[Slide.]

Now, overall survival was obviously | ooked
at as well. As you can see, in this trial, in
those patients again with breast cancer netastatic

to bone and nyeloma with at |east one lytic |esion,
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the survival was approximately 800 days in all
three arns, strikingly simlar in the Zoneta 4, 8/4
and pam dronate arns with p-values that are very
hi gh and rmuch above 0. 05

[Slide.]

The inci dence of adverse events that
occurred in at |least 15 percent of patients in one
of the arns is shown here regardl ess of whet her we
believed it was related to the study drug. You see
a lot of white here indicating that there were very
simlar proportions of patients in all three arns
havi ng these events with the exception of the
yel l ow, pyrexia, a known side effect with the first
or second admi nistration of bisphosphonates, about
5 percent nore conmon in the Zonmeta arns and,

i ndeed, anorexia, really for unknown reasons, a
little bit nore than 5 percent than the pami dronate
inthe 4-nmilligramarm But there are a lot, as
you see, of adverse events we | ooked at.

[Slide.]

Now, inportantly, the incidence of anenia
has been shown to be higher with chronic
adm ni stration of pam dronate in the previously
done trials conparing pam dronate to placebo in

breast - cancer on chenot herapy and mnyel oma patients
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1 with at | east one lytic |esion.

2 Al t hough, there was sonme incidence of

3 anemia, it was less than 6 percent in all treatnent

4 groups and was not different between the treatnent

5 groups as well. O probably nore inportance, the

6 use of packed red bl ood-cell transfusions and

7 exogenous erythropoietin support was not different

8 between the treatnment arns as well.

9 El ectrol yte and m neral adverse events,
10 mentioned previously in Dr. Coleman's tal k which
11 occurs with pam dronate occasionally, this
12 i nci dence was quite uncomon in all treatnent
13 groups. The nost common events with the Zoneta at
14 the 4-mlligram dose were hypophosphatem a, | ow
15 pot assi um or hi gh potassium but these were
16 unconmon.

17 [Slide.]

18 Now, the definition of serumcreatinine
19 used to monitor these patients follow ng rena

20 amendnment 2 was a serum creatinine that was nor nal
21 at baseline and then increased by 0.5 nilligrans
22 per deciliter. A serumcreatinine that was

23 abnornmal at baseline and increased by nore than 1
24 mlligramper deciliter or a doubling of serum

25 creatinine fromthe nunber that was avail abl e at
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study entry.

If the serumcreatinine was increased by
any of these three deterninations, it was decided
to hold the dose until it returned to 10 percent of
t he baseline serum | evel

[Slide.]

This is a rather conplex slide but an
important one. Turning our attention, first of
all, to the top half of the slide, this is the
nunber of patients who had no increase of serum
creatinine and, again, the definitions | showed you
in the previous slide, before we changed the
infusion time fromfive to fifteen m nutes.

The purple line represents patients on
pani dronate. The two Zoneta curves in red and
Iight blue, as you can see, are lower lines
suggesting that, indeed, before the amendnent
change was made, a slowi ng of infusion tine, there
was an increased risk of creatinines going up in
patients on Zonmeta in the 4 or 8/4 group

Fol |l owi ng the amendnment change, shown in
the bottom hal f of the slide, and, again, about
hal f of the patients accrued at that tine, one can
see a di sappearance of the increased risk of rena

probl ems or creatinine rises in those patients who

file:///C|/WP51/WPFILES/0131fda.txt (61 of 220) [2/11/02 3:56:12 PM]

61



file:///Cl/WP5L/WPFILES/0131fda.txt

62

1 were receiving Zometa at 4 over fifteen m nutes;

2 that is, the dark red and the purple curves are

3 superi nposabl e, hazard ratio there at 1.012

4 But we continue to observe problenms in the
5 8-m | ligram dose when given over fifteen mnutes in
6 the light blue with a hazard ratio over 2 and a

7 qui te significant p-value suggesting continued

8 problenms. Inportantly, as | nentioned earlier,

9 nearly half of the patients who were on the 8-nilligramdose
10 prior to the fifteen-m nute infusion

11 time change only received that dose, about 21

12 percent of patients follow ng that change.

13 [Slide.]

14 Now, let's | ook at the data globally in

15 terns of significant NCI grade 3 and 4 serum

16 creatinine changes. After the fifteen-mnute

17 anmendnent was changed, only those patients

18 enroll ed, again that was about half of the 1648,

19 803, and one can see grade 3 problens only in one
20 patient at Zometa at 4, no grade 4s, and, as you
21 can see, slightly nore in the Zoneta 8/4s at six
22 grade 3s and one grade 4, again, necessitating the
23 change in those patients from8 to 4.
24 In the pamidronate, in fact, there were

25 more events here of grade 3 and grade 4 than Zoneta
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1 at 4

2 [Slide.]

3 So the safety summary that | have just

4 outlined tells that when you give Zometa at a 4-m|ligram
5 i.v. dose over fifteen mnutes every

6 three to four weeks, the safety profile, including
7 changes in creatinine, is quite conparable to

8 i ntravenously adm ni stered pami dronate at

9 90 milligranms over two hours.

10 [Slide.]

11 I ndeed, an overall sunmary of this tria
12 would tell us that Zoneta at 4 milligrans over

13 fifteen mnutes given every three to four weeks

14 denonstrates conparable safety and efficacy as

15 noninferiority design in this trial to standard

16 dose pam dronate at 90 mlligrams over 120 m nutes
17 in treating bone netastasis of all types in

18 patients in breast cancer, in |lytic bone disease,
19 in multiple nyel oma

20 DR. NERENSTONE: Thank you very nmuch. W
21 are going to go right to the FDA presentation for
22 review of the study 010. Then we are going to

23 | eave the clarifying questions to both the sponsor
24 and the FDA until after the FDA presentation

25 FDA Presentation
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Zometa in Breast Cancer and Multiple Myel oma
(Study 010)

DR WLLIAMS: Dr. Nerenstone, nmenbers of
ODAC, it is ny pleasure to begin the FDA
presentation of this application.

[Slide.]

I want to break fromprotocol a little.
You are welconme to interrupt ne if I amon wong
slide. Oherwise, we will wait until the end.

[Slide.]

First, | would like to recognize the FDA
review team The FDA clinical review team worked
hard to review this |l arge conplicated application.
This slide recogni zes the nenbers of that team
Debra Vause | ed us as project manager. Five
medi cal and statistical reviewers hel ped prepare
the information for this neeting. Medical
revi ewers included nyself for study 010, Dr. Ama
I brahim for studies 011 and 039, Dr. Nancy Scher
for the safety data fromthese studies and Dr.

Ri chard Pazdur, our Division Director.

The statistical review of study 010 was
performed by Dr. Ning Li for study 010. For 011
and 039 was Dr. Raji Sridhara. And the statistical

teamleader is Dr. Gang Chen. All of the reviewers
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will be avail able for questions and di scussi on.

[Slide.]

This is the outline of my presentation.
First, I will present an overview and then a
regul atory framework foll owed by di scussion of the
FDA findings fromstudy 010 and myel oma and breast
cancer. The latter will include a discussion of
the noninferiority trial design, results and
exami nation of assunptions.

[Slide.]

As a reminder, this is the proposed Zoneta
i ndi cation; treatnent of osteolytic, osteoblastic
and ni xed bone metastases of solid tunors and
osteolytic of multiple myeloma. These are in
conjunction with standard anti neopl astic therapy.

[Slide.]

The FDA reviews the Zoneta from a
regul atory perspective as well as froma scientific
perspective. The FDA requirenment to denmpnstrate
efficacy dates to a 1962 anendnent to the Federa
Food, Drug and Cosnetic Act which required
substanti al evidence of efficacy from adequate and
wel | -controll ed investigations.

Usual ly, this means evidence fromnultiple

clinical trials but very inpressive and robust
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1 results froma single multicenter trial has
2 soneti mes been accepted. An inportant question you
3 wi Il be considering during your deliberations wll
4 be whether these trials neet the regulatory
5 ef ficacy requirenent.
6 You will be asked this for each of the
7 different indications that correspond to the
8 different trials. You mght find that one of the
9 trials is so inpressive that it supports approva
10 wi t hput any support fromthe other trials or you
11 may find that, while a single trial is not
12  convincing enough to stand al one, you find the
13 results of one of the other trials to be supportive
14  al so.
15 It is a natter of both science and of
16  judgrment whether the results of the different
17 trials support each other. This is a fitting topic
18 for ODAC and we invite your advice.
19 [Slide.]
20 At the planning stage, both FDA and
21 Novartis assuned that some sharing of information
22 bet ween tunor types was reasonable. For exanple,
23 breast cancer and nyel ona were conbined in a single
24 study. For each indication, only single studies

25 were planned. Finally, nultiple different solid-tunor types
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were | unped together in the single
study 011.

O course, these general assunptions were
made wit hout having the results in hand. The
questions before ODAC concern specifics. Now, with
the result in hand, there may be unanti ci pated
questions. This often seens to happen in clinica
trials in the real world. So we need your advice
whet her these assunptions are still reasonable in
light of the clinical-trial data.

[Slide.]

In the next two slides, | want to discuss

the skeletal -rel ated event anal yses used in these

studies. Evaluating efficacy by measuring cancer-patient

morbidity is difficult and there is no

perfect endpoint. Patients suffering from cancer
often drop out early fromstudies either from
death, side effects of treatnment of from other
cancer problenms not captured by the endpoint.

Hi storically, in evaluating bisphosphonate
treatnent of cancer netastatic to bone, FDA has
enphasi zed two very closely rel ated endpoints;
first, the proportion of patients entering the
study who have a docunented event and, second, the

time to skeletal -rel ated event.
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In studi es of bi sphosphonate, the results
fromthese two anal yses usually go hand in hand and
this should not be surprising. Both use exactly
the sane skeletal events. The first analysis
descri bes the nunber of patients with at | east one
event and the second uses the additiona
i nformati on of event tining.

During FDA anal ysis of these studies,
questions arose regardi ng which of the two
di fferent endpoints was preferred.

[Slide.]

However, both endpoi nts share serious
probl ems. That problemis dropouts. Sone patients
who drop out may subsequently have an event and
this is not counted. This would lead to an
underestimati on of the event frequency in the
proportions anal ysis.

Furthernore, patients nmay drop out because
of synptons of an inpending event and that event is
not documented as such. This would lead to a
phenomenon known as informative censoring,
somet hing that woul d viol ate assunpti ons of the
time-to-event analysis. This analysis assunes that
censoring occurs in a random manner.

These anal yses share the probl em of
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competing risks, sinmultaneous risk of cancer-related
probl enms such as death and the risk of

having a skeletal event. Wth both endpoints,

there is likely to be bias in estimating the true
effect of the drug. This bias could affect how
accurately we describe the benefit of the drug but
this bias should apply equally and in the sane
direction to both arms.

Because this study is blinded, neither
anal ysi s should introduce bias between the study
arnms. So a significant p-value for either endpoint
m ght be viewed as valid evidence that efficacy has
been denonstrated. | amsure that ODAC s Dr.
George and the FDA statisticians will be glad to
di scuss this point further during this afternoon's
di scussi on.

So | believe we should view these two
closely-related endpoints with a bit nore
flexibility than we m ght otherw se in evaluating
primary and secondary endpoints. Novartis'
prespeci fi ed endpoi nt was the proportion of
patients having an event. The FDA's statisticians
preferred analysis, this tinme to SRE.

As you have observed in these trials,

results were sonetimes statistically significant
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for one endpoint but not for the other.

[Slide.]

Each of the clinical trials raised one or
nmore inportant questions which I will summarize in
the following three slides. For study 010 in
breast cancer and nyel ona, we note that it was a
single study of noninferiority design. Due to the
i nherent weakness of noninferiority studies, we
usual Iy expect results fromtwo such studies or
addi tional evidence fromstudies of a different
desi gn.

The question for ODAC, do the totality of
the data in the NDA provide support for this
indication. W believe they do and we invite your
conmment s.

[Slide.]

In prostate cancer, the 4-m|ligram Zoneta
arm shows convincing results for both the primary
and secondary event endpoints. The 8-nmilligramarm
shows no statistical difference fromplacebo. Two
guestions arise; first, considering both arms of
the study, how convincing are these data that
Zonmeta, 4 milligrans, is effective?

Second, prostate cancer produces blastic

bone nmetastasis. In considering the efficacy of

file:///C|/WP51/WPFILES/0131fda.txt (70 of 220) [2/11/02 3:56:12 PM]

70



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Zometa in prostate cancer, is it reasonable to al so
consi der evidence of Zoneta efficacy from studies
of lytic bone netastases from ot her cancers?

Finally, after you consider all of the
evidence in the NDA, we will ask you whether the
regul atory efficacy requirenment has been satisfied
for Zonmeta and prostate cancer; that is, is there
substantial evidence of efficacy from adequate and
wel | -controll ed investigations?

[Slide.]

In patients with other solid tunors, the
4-mlligramarmwas statistically better than
pl acebo in time to skeletal -rel ated event but not
by the proportions analysis. The 8-mlligram
Zoneta armwas statistically better than placebo in
bot h anal yses. FDA believes the data are
convi ncing, that the population studied in this
trial received a benefit from Zomet a.

However, the popul ation studi ed was
het er ogeneous conposed of patients with many
different tunor types. The question we want you to
consi der is whether these data support approval for
treatnment of all individual patients with all types
of other solid tunors

[Slide.]
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Now, we will turn to study 010. As you
have heard, study 010 was an internationa
mul ticenter stratified double-blind study that
random zed patients to Zoneta 4 mlligrans, Zoneta
8 milligrans or Aredia 90 mlligrams i.v. every
three to four weeks for twelve nonths.

Random zation was stratified by center and
three di sease strata; nyel ona, breast cancer
treated with hornones and breast cancer treated
with chenotherapy. |In this trial, the efficacy of
Zonmeta was determned by a noninferiority
conparison to Aredia.

[Slide.]

First, a few comments about design.

First, the design of this study assunes that data
fromthe bi sphosphonate efficacy in bone netastases
and nyel ona and breast cancer can be conbi ned and
anal yzed t oget her.

Then a few comments about the inferiority
design. Here are listed several different points
or several different steps in the noninferiority
analysis. | think Novartis did a nice job of
presenting that. First, you estinate the
hi storical Aredia effect size versus placebo. Then

you conpare Zoneta and Aredia in the current study.
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You determ ne Zoneta efficacy by showing that a
reasonabl e fraction of the Aredia effect size is
proven for Zonmeta using statistical methodol ogy.
Finally, you evaluate the constancy assunption

There is much discussion and research
regardi ng the best nethodol ogy for performng
noninferiority analyses. 1In this case, because
only a single noninferiority trial was submtted,
FDA used a conservative nmethod, the two 95 percent
confidence interval method which I wll describe.

I think, again, Novartis has touched on this so
will be brief.

[Slide.]

As you have seen, the slide summarized the
ef ficacy of Aredia showing the 13.1 percent
difference fromhistorical trials. 1In the
subm ssion, Novartis had centered on the 13.1
percent as the effect size. 1In the FDA's nore
conservative anal ysis, we have used the 7.3 percent
| ower confidence interval

[Slide.]

Then, there is a conparison between Aredia
and Zoneta, as you see, a 44 percent event rate on
the Zoneta armversus 46 percent on the Aredia arm

[Slide.]
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Al t hough the estimate fromthese data
favors Aredia by 2 percent, again, the nethod used
a conservative limt of the confidence interval to
estimate the Zometa effect at 3.7 percent. By the
FDA anal ysis, using the effect size of historical
estimate of 7.3 percent and the worst-case estimate
of Zometa effect at 3.7 percent, we cal cul ated 49
percent retention of the Aredia effect versus
pl acebo in sort of a worst-case anal ysis.

[Slide.]

A critical assunption of naking
conclusions fromnoninferiority trials is this
constancy assunption. This requires a
determ nation that active control drug, Aredia,
woul d have shown efficacy versus placebo in the
current clinical-trial setting.

Potential problens that could chall enge
this constancy assunption include different study
popul ations in the historical study conpared to the
current study, changes in supportive care and al so
study conduct could affect this assunption. Sloppy
trial conduct coul d obscure differences and make it
easier to win than a noninferiority analysis.

[Slide.]

I mportant differences were found between
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the current and historical studies. Conpared to
the Aredia versus placebo studies, nore patients on
study 010 had a short tinme since diagnosis of bone
met ast ases. More patients had a history of a
previous skeletal -related events. |n breast

cancer, nore patients had no |lytic bone | esions.

[Slide.]

So FDA used a coupl e of approaches to
eval uate the inportance of these historica
differences. First, retrospective analysis of the
estimates of Aredia versus placebo data showed that
the Aredia effect appeared even greater in patients
with a short time since diagnosis of bone
nmet astases and in patients with a history of
previ ous skel etal -rel ated event.

Therefore, enrichnment of the study
popul ation with these patients should, if anything,
increase the sensitivity of the study.

[Slide.]

The question of whether the active contro
Aredia is effective in breast-cancer patients
wi thout lytic |esions, however, cannot be directly
exam ned in by an historical Aredia versus placebo
study because only patients with Iytic |esions were

entered. One can exam ne Zoneta efficacy in the
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subgroup of study 010 who had lytic di sease. Such
a subgroup anal ysis of study 010 conparing Zoneta
versus Aredi a and breast-cancer patients with Iytic
bone | esions did not suggest a | ack of Zoneta

ef ficacy here.

As this slide shows, it suggested a
noninferiority trend in favor of Zoneta.

[Slide.]

Anot her concern was that Aredia nm ght have
been effective in decreasing certain types of
skel etal -rel ated events such as fractures but that
the current study had few such events. This
possibility was eval uated and the types of
skel etal -rel ated events found nost comonly in the
historical Aredia trials were sinmlar to those seen
in study 010. Mst were fractures and radiation
t herapy to bone.

[Slide.]

So these are the FDA conclusions fromthe
study. Study 010 is a single study of
noninferiority design denonstrating efficacy of
Zometa for patients with bone | esions of myel oma
and breast cancer. W believe other data from
studi es 011 and 039 are supportive and they

collectively neet the regulatory requirenent for
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substantial evidence of efficacy for well-controlled
investigations for the treatnent of
myel oma and breast cancer.

We | ook forward to your discussion and
your advi ce.

Than you. Both the medical reviewers and
the statistical group will be available for
clarifying questions in the table along with the
conpany and then, this afternoon, we will also be
here for the discussion.

DR TEMPLETON- SOVERS: W would like to
check and see if Dr. Albain and Dr. Kel sen and
maybe Dr. Taylor are on line.

DR KELSEN: David Kelsen in New York.

DR. TEMPLETON- SOMERS: Kathy, are you
there, too?

DR ALBAIN: Yes; | am here.

DR. TEMPLETON- SOVERS: |Is there any chance
that Sarah nade it through the snow stornf?

DR TAYLOR |'m here.

DR. TEMPLETON- SOVERS: Good. W are gl ad
to see you. How is the weather there?

DR TAYLOR There are a |lot of trees down
and a lot of ice.

DR. NERENSTONE: Now we see you, Sarabh.
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Wel come. W were afraid we wouldn't get to you
today, or you wouldn't get to us

I am going to open in now for questions
fromthe committee.

Questions fromthe Committee

DR NERENSTONE: | want to rem nd
everybody that we really want to stay focused on
just factual questions and don't want to open up
for discussion. We will have lots of tine for that
| ater.

Questions fromthe committee for either
Novartis or FDA? Dr. Ceorge?

DR. CEORGE: | have a question about the
original design, the rationale behind having two
doses and what the objective of the study was of
that. Ws there a feeling that there might be a
dose-response kind of effect or was it sinply to
have two different doses, both of which would be
compar ed i ndependently to the placebo--well, all of
these studi es had the sane question

DR. NERENSTONE: Woul d whoever cones up to
the podi um pl ease identify hinself.

DR. SEAMAN. Good norning. | am Dr. John
Seaman from Novartis. | worked on all the Aredia

submi ssions and al so the Zoneta subm ssion. Going
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1 back to the historical reason for the 8-mlligram
2 and the 4-mlligrambeing included in this trial,
3 it was basically done because, when we did our
4 phase | trial, we saw markers of bone resorption
5 bei ng suppressed to a great extent with the 8-mlligram dose
6 versus the 4.
7 We had gone all the way up to a 16-nilligram dose
8 and saw no increase in the
9 suppression so we felt that, using that surrogate
10 mar ker as and endpoint, we should go a bit higher
11 to see if we had better efficacy.
12 Unfortunately, we didn't have the data
13 fromthe hypercalcenia trials to show there was an
14 equi val ent efficacy in terns of 8 and 4 when we got
15 that trial started.
16 DR. NERENSTONE: Dr. George
17 DR CEORGE: Just a quick follow up. The
18 reason | amasking is to try to deternine what your
19 m nd set was. Did you anticipate that you could
20 have had a situation where there is a reversal;
21 that is, that the 4 | ooks effective not the 8 and
22 vi ce-versa. How would you have interpreted that?
23 In other words, were you | ooking at a dose-response
24 kind of thing or were you really just going to

25 compare themas if they are two treatnments, two
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1 pl acebo, and see--

2 DR. SEAMAN. W were looking to see if we
3 were going to get a dose response, we would have a
4 better response rate.

5 DR NERENSTONE: Dr. Raghavan?

6 DR RAGHAVAN. | really do understand al
7 the flaws of retrospective subset analysis but one
8 of the things that has puzzled nme is sone of the

9 i nconsi stenci es between the 4 and the 8/4. So,

10 recognizing all the flaws of doing a subset

11 anal ysi s post hoc, do you have any information you
12 can share with us about the absolutely pure 8-milligram
13 group dissecting out the post-fiddling

14 dose reduction tine change? Do you have any data
15 that give the sane sort of endpoints that you

16 | ooked at the for the global group taking out just

17 the 8-mlligram doses, pure 8-mlligram doses?

18 DR. SEAMAN. Unfortunately, we don't have
19 any 8-mlligram dose-al one efficacy.

20 DR. NERENSTONE: | have a question al ong
21 those sane lines. It seems to ne that, according
22 to the presentation that the 8-mlligramdose had a

23 hi gher incidence of renal problens and, therefore,
24 the doses were held until the creatinine canme back

25 down to nornal
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Can you give us a feeling for how many
doses were held and how long and is there a
possibility that what happened is that, instead of
8-m I ligramdosing every three to four weeks, you
had a nunber of patients who got 8-mlligram dosing
every six to eight weeks?

| agree with Derek that there is some
inconsistency in the data and | was just wondering
if you have any other thoughts about that?

DR. SEAMAN: Why don't | turn this over to
Dr. Rai mund Hi rschberg who is from UCLA and was a
menber of our renal advisory board that actually
| ooked at every piece of this data and let him
answer that for you

DR H RSCHBERG At the time, in June of
2000 when this second anendnent which included this
creatinine sort of flag point, at this sanme tineg,
the 8-milligramdose was discontinued so this could
not have kicked in with the 8-mlligramdose. It
excl uded each ot her

DR. TEMPLE: | didn't see a noninferiority
anal ysis of the 8-mlligram 8/4, dose. D d you do
that? | mean, in sone sense, it is a replication
of the other or could be taken as. Obviously, we

know the rates were equal, but did you do a simlar
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1 anal ysi s?
2 DR SEAMAN: | will have Dr. Bee-Lian
3 Chen, our statistician, answer that. W did do a
4 8/ 4 analysis. This is Dr. Bee-Lian Chen from
5 Novartis.
6 DR. CHEN. M/ nane is Bee-Lian Chen. | am
7 the project statistician for the project. | may
8 answer the question too quick in terns of
9 noninferiority. It is based on extensive analysis
10 as done by FDA and internally by Novartis. But
11 when we performed the analysis for the study
12 report, we pretty much paralleled the conparison
13 the 4-nmilligramversus Aredia 90 mlligranms and 8-m | ligram

14 versus Aredia 90 mlligrans.

15 Basi cally, we have the confidence interva
16 based on the study 010 results. But, in terns of
17 extensive analysis performed with the

18 noninferiority details, we didn't do that.

19 DR. TEMPLE: The main result you report is
20 that you have pretty close to 50 percent retention
21 of a conservatively estimted effect of

22 pam dronate. It certainly is conservative to say 8
23 percent is the |ower bound. That is the |ower

24 bound of the 95 percent confidence interval. That

25 is not the typical result. That is an extrenely
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|l ow result for pam dronate.

So, granting that it is conservative, you
then do your anal ysis and you show the difference
between the two treatments has a worst-case bound
of al nost the same as half of that effect. Fine.
So you nust have sone idea what the upper bound for
the 8/ 4 group is and be able to say with some idea
what percent retention of the pam dronate effect
you have in that group.

CHEN: The FDA statistician--

TEMPLE: O we do; right.

3 3 3

NERENSTONE: Dr. Li of FDA?

DR LI: Nng Li, FDA. Actually we did
the 930 analysis for the 8-mlligramarmunder--the
conmittee nmenbers who got the FDA briefing package
can find the analysis on page 68, in the
statistical review

Essentially, the result is conparable to
the 4 mlligrans for study 010. The only
difference is the percentage of retention is |ower.
It is about 20, 20.5, percent rather than the 49
percent as in the 4-mlligramarm so stil
denonstrating the 20 percent efficacy conpared to
pl acebo according to our analysis.

DR. TEMPLE: Can | just make one
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1 observation? Dr. Gllo said that the reason that
2 you do this 50 percent is to support the constancy
3 assunption. This will be discussed | ater but that
4 is incorrect. You evaluate the constancy on its
5 own. You neke your best guess. There is no way to

6 really do it.

7 The preservation of effect is a clinica
8 judgrent; that is, how nmuch of the effect of the
9 control agent nust you have. After all, thisis a

10 situation in which you are so sure the contro

11 agent has an effect that you are not allow ng

12 yourself to use a placebo.

13 So we customarily ask--this is well-established--
14 how reassured are we that the effect

15 of the control is present. Arbitrarily, conpletely
16 arbitrarily, we have often said something |like 50
17 percent, but we don't stick tothat. So it is of
18 sonme interest that the second group didn't have as
19 strong support that it retained at |east 50

20 percent. But, again, this is a very conservative
21 analysis and we know that. W have used much | ess
22 conservative anal yses and presented themto this

23 conmittee.

24 DR NERENSTONE: Dr. Przepiorka?

25 DR. PRZEPI ORKA: A question about the
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study population, if | can. What percentage of the
patients had hypercalcenma at the tine of
enrollnment in the study and what percentage
actually received vitamin D and cal cium as Dr.
Berenson indicated in one of his slides, throughout
t he study?

DR. SEAMAN: Can | get a little
clarification what percentage in terns of entry
into the trial or occurred during the course of
trial?

DR PRZEPI ORKA: At the tine of entry.

DR. SEAMAN. No one had hypercal ceni a.
That was an exclusion criteria for entering the
trial and everyone was to receive cal cium and oral
vitamin D during the course of the trial.

DR. PRZEPI ORKA: 10 percent of the
patients withdraw consent. 1|s there any sense for
why?

DR. SEAMAN: It probably has nostly to do
with the patient population. W |ooked at that and
went back and | ooked at our old Aredia trials and
determ ned that basically these patients are
progressing and they just don't want to cone back
and talk to sone of our investigators, and they

felt the sane thing. They just wthdrew consent.
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They were terminal and just stopped conming. It is

much hi gher in our subsequent trials you will see

t oday.

DR. NERENSTONE: Dr. George

DR CEORGE: | have a question about the
constancy assunption in the 010 trial. In
particul ar, nost of what was presented--1 guess al

that was presented today had to do with breast
cancer and nyel oma sort of together, but one sort
of piece of indirect evidence about the constancy
assunption would be to | ook at the Aredia, just the
proportion who had SREs historically conpared to
what happened in this trial

In the nyeloma group, it |ooked nmuch | ower
in the past. The percentage of patients with SREs
in the NDA studies was nuch [ ower than on the 010
trial in contrast with the breast cancer which was
very sinilar, alnost identical, in fact, remarkably
simlar. Do you have any explanation for this
little tidbit because the issue mght be, of
course, that the effect on this newtrial is you
are doing a noninferiority to sonething that is not
any different than placebo. Do you have any reason
for that?

DR. SEAMAN: You are correct, and Dr. Dirk
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87

Reitsma, who is a clinical research physician and
has been working with nme for the last fifteen years
with Aredia and Zoneta will answer that question.

DR. REITSMA: Good morning. My nane is
Dirk Reitsma. | ama research physician with
Novartis Oncol ogy Devel oprnent. It is actually a
very interesting observation that you brought up
It appears, as you say, in contrast to the breast-cancer
trials that, in the multiple-nyelonma trials,
there are nobre events.

I will show you that

[Slide.]

This slide shows you the proportion of
pati ents having any SRE contrasting the previous
trial in pam dronate with the multiple-nyel oma
patients on top, study 012, and Zometa study 010 on
the bottom The two lines to ook at are the top
line in the old study 012, the pam dronate 90
mlligrams, and the bottomline, pam dronate 90
mlligranms in study 010.

What you see is the difference at the very
begi nni ng between 010 and 025. What you al so see
is that these prograns behave in nuch the sane way.
If you go across fromthree to twelve nonths, it is

10 to 21 to 24 to 38. In the bottomline, it is,
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again, a big junmp in the beginning, 25 to 40, and a
| eveling off of the accrual of events.

Now, that is odd and | think the clue to
that is on the next slide.

[Slide.]

What you see here is the denographic and
some prognostic variables, specifically age, which
is the sane all the way across for both trials.

The old pamidronate trial is on the left and the
study 010 is on the right.

If you look at the bottomline, | think that is the
clue to what was happening and it was shown al ready
by Dr. Berenson,

| believe, where you see the |onger nedian
time fromdiagnosis to visit 2 in the previous
trial conpared to now, what happened was, in the
meantinme, Aredia was approved for treatnent.

Peopl e realized that once these people had a bone
di sease, they needed to get treatnent.

The puzzling bit about that is why would
they have nore fractures at that point. So the
hypot hesi s becones that the event rate in patients
bei ng diagnosed with nmultiple nyeloma is initially
driven by that cohort of |esions they have when

they come untreated into the trial, bearing in m nd
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that a lot of the breast-cancer patients at that
poi nt woul d al ready have been on treatnent for
ot her netastases unlike nultiple myel ona which
present with bone di sease.

So, if | can have the next slide.

[Slide.]

The way to |l ook at that would be to I ook
at tinme between diagnosis and getting into the
trial and how that affected the event rate. Here
you see, on the top again, the old pam dronate
trial of multiple nyeloma and, on the right, that
colunm that says, "with pathologic fractures," you
see that split out by patients that had had their
di agnosis within six nmonths and patients that had
their diagnosis |onger than that.

You see that it is true that those
patients do, indeed, have a higher event rate with
a recent diagnosis. So that would say, indeed,
before the treatment kicks in and the chenot herapy,
they have events. So you see, basically, the sane
thing in a slightly different cut of the data from
the current trial 010 on the bottom of the slide.

Again, if you |l ook across, starting at
three nonths, you see the patients that just cane

into the trial had a higher rate of 21 conpared to
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15 if they had been di agnosed previously by which
ti me chenot herapy woul d have kicked in in a | ot of
patients. After that, you see a fairly simlar
behavi or in both groups.

DR NERENSTONE: Dr. Loehrer?

DR LOEHRER: | just have a couple of
questions because | can't remenber. In the
ori gi nal pam dronate studies, did everyone get
vitamin D and cal ci un?

DR. SEAMAN: No. In the origina
panmi dronate trials, not everyone got vitam n D and
cal ci um

DR. LOEHRER: That inpact, in terns of
this therapy, then, it is a couple of different
vari abl es conpared to the historical controls; is

that right?

DR SEAMAN. | think it had a major inpact

on particularly electrolyte and m neral inbal ances
in terms of the anpbunt of vitamin D and cal ci um
that was given. It wasn't even the mininmmdaily
requi renent that we would take on a daily basis.

DR. LOEHRER: One of the things Dr.
Ber enson nentioned, and | kind of skipped through
this and | wasn't sure, is, in the skeletal-related

events, it was said, actually, that hypercal ceni a
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was included in terns of their criteria yet he said
it was used sparingly. It is not clear howthis
hypercal ceni a was actually included in these

i ncidents of skeletal-related events.

DR. SEAMAN. The anal ysis that we have
done and presented here today did not included
hypercal cem a of malignancy. Either Gant or
mysel f can answer the question regardi ng why we
don't include it, but, in essence, we didn't
include it because we know bi sphosphonates work in
hypercal cemi a and we thought that that was not an
i mportant endpoint and not including it was
probably appropriate.

DR LOEHRER: Just two nore questions

One is, there were four renal deaths in the 8-milligram

dosage. Can you explain, were those
part--were they drug related or incidental, do you
t hi nk?

DR SEAMAN. There were renal deaths in
this trial. Minly, they were nyel ona patients.
In every case, there was underlyi ng pathophysi ol ogy
and drugs that were on board that you couldn't sort
out whether it was being caused by the drug or the
di sease

DR. LOEHRER: Just finally, just again a

file:///C|/WP51/WPFILES/0131fda.txt (91 of 220) [2/11/02 3:56:13 PM]

91



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

conment, on Dr. Coleman's slide because there are
sonme people in the audi ence who are not necessarily
sophi sticated and who nay be nore stockhol ders, but
when one | ooks at, for exanple, the incidence of
the various nalignancies on a second slide for
bl adder cancer, for exanple, one m ght suspect, if
you woul d be real excited and multiple 40 percent
by 582,000 and think this is how nmany patients are
going to be candidates for receiving this drug, the
fallacy of that, actually, is that, at autopsy, for
exanpl e, that 40 percent of the patients have it.
8 percent of bl adder cancer patients, for exanple,
are going to survive wi thout having netastatic
disease. So, | think, just to clarify those
i ssues. The sane with the other malignhancies.

DR. SEAMAN:  Ckay.

DR NERENSTONE: | would like to ask Dr.
Kel sen, Dr. Albain or Dr. Taylor if they have any

questions for either our sponsor or the FDA

DR TAYLOR. | don't at this point.
DR. ALBAIN. | have a question or two.
This is Kathy. | have a question regarding the

system c therapy status at the time of study entry.
In particular, were these patients already on sone

stabl e type of chenotherapy or hornonal therapy or
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were they newy progressing and just started on a
new system ¢ therapy because, certainly, in breast
cancer and, to sone degree, in nyelona, the
system c therapy could significantly reduce
skeletal -related as well as visceral events.

So, could you comment on that first and
then | have a followup to that.

DR SEAMAN: The answer to that first
question is that patients entered the trial on
appropri ate antineopl astic therapy and that meant
that they could have started anywhere fromthe | ast
year to the last two to three weeks prior to
entering the trial. So it is a whole host of
patients that are comng in at a variety of tines
during the course of the disease.

DR. ALBAIN. Do you have any data on how
often the therapy was changed during the course of
the trial for each of the subsets, the chenotherapy
and the hornonal subset?

DR SEAMAN: Yes. Just a second and we
will find that. Can | have this slide up? This is
for multiple nyel oma, how many regi men changes were
done during the course of the trial

[Slide.]

You can see that around 6 percent stayed
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on the sane therapy they entered and 6 percent of
the patients went to greater than five changes.
The vast ngjority had between one and two changes
during the course of the study.

DR ALBAIN: | can't read that.

DR. SEAMAN. Ch; |I'msorry. | apol ogize.

DR ALBAIN: The difference between the
three arns; was there any difference anong the
arns?

DR. SEAMAN: Not really when you | ook at
the proportion of patients having changes in their
chenmotherapy in the nmyeloma, it is very simlar
dependi ng on whet her they had one, two or three
changes or up to five changes

DR ALBAIN. Do you have this data for
br east - cancer chenot her apy?

DR SEAMAN:  Yes.

[Slide.]

The next slide displayed on this slide--I

know you can't see it. | apol ogize--the breast-cancer

chenot herapy changes and t he breast-cancer

hor monal changes. In the course of the trial for
the breast-cancer chenot herapy changes, there were
no changes in terns of entering the trial, only

around 1 to 3 percent of the patients.
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The vast majority had one to two changes--around

30 percent had one to two changes in their

chenot herapy regi nen and t hey were equival ent
across the treatment groups. In terms of their

hor nonal therapies, the vast mgjority here, in
terns of changes, occurred only once. Around 40 to
50 percent of the patients had a change in their
hor monal therapy during the course of the trial and
twice in between, 25 and 32 percent of patients
havi ng a change in their hormonal therapy.

DR ALBAIN. One last question. Could you
comment on the study-treatnent duration of twelve
mont hs. Do you have any data, perhaps not from
this trial, but fromthe pam dronate trials on
| onger durations and toxicity beyond for those
patients doing well at twelve nonths?

DR. SEAMAN. This trial was initially
designed to not only have a twelve-nonth core in
terns of | ooking at the overall efficacy and safety
of Zoneta versus pam dronate but al so has an
extension which will close the last patient, |ast
visit, within the next few nonths and will be
subj ect to another suppl enental NDA next year for
| ong-t erm dat a.

In the pamidronate trials, we have data up
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to 24 nonths for breast cancer and 21 nmonths for
myel oma. There is no difference in the overall
safety profiles that we could see that woul d occur
at a later date. One of the things that was of
concern, there may have been a few nore renal
events in the nyel oma patient population in
protocol 012, the original Aredia trial, but it
wasn't clear to us, and still is not clear to us,
if that was probably the di sease and not the drug.

DR. ALBAIN: Thank you very nuch.

DR. NERENSTONE: Dr. Taylor, did you have
a question for us?

DR. TAYLOR: Just to clarify, then, we
don't really know how nany patients were on second-
or third-1ine chenotherapy when they canme into the
trial?

DR. SEAMAN. | don't know, at trial entry,
how many were on second-line or third-1line
chenmot herapy. | know how many changes were taking
pl ace during the course of the trial.

DR. TAYLOR. In the panidronate data, over
that two-year period, can you tell if there was
continued reduction in skeletal events?

DR. SEAMAN. I'msorry; | couldn't hear

you.
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DR. TAYLOR: Was there continued reduction
in skeletal events over the 24-nonth period of tine
with the pam dronate?

DR. SEAMAN: Yes. In the pam dronate
trials, you saw a continued effect on skeletal -rel ated
events for the 24-nonth breast-cancer data
and the 21-nonth nyel ona dat a.

DR TAYLOR. Thank you

DR NERENSTONE: Dr. Przepiorka?

DR. PRZEPI ORKA: The difference between
the pam dronate and pl acebo was actual ly, according
to the data here, sonewhat snmaller than at the
twel ve-nmonth mark. Do you have any prelimnary
data fromthe current trial regarding tine to
skel etal -rel ated events after twelve nonths?

DR. SEAMAN: No. That is the subject of
the studies that we are closing down now in terns
of the extension. We will have that data within
the next year.

DR. COLEMAN. Dr. Pelusi?

DR PELUSI: Two questions. One is,
either in your historical data or in your current
studies, do you see any difference in ethnic
mnorities in terns of response to bi sphosphonat es

at all because it seenmed like the majority of

file:///C|/WP51/WPFILES/0131fda.txt (97 of 220) [2/11/02 3:56:13 PM]

97



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

peopl e accrued to the current studies were nostly
Caucasi an patients?

DR SEAMAN. That is even nore true for
the original Aredia trials but I will share with
you what we have fromthese trials so you can nmake
your own judgnent. As you said, the sanple sizes
here are small.

Could | have the slide up, 43, please?

[Slide.]

As | said, the sample sizes are small in
terns of other types of races, whether it be black
or other, as we captured them But you can see, in
protocol 010, again w th pam dronate control trial,
that around 29 percent of the patients in the
Zometa 4-nmilligramtreatnent armhad an SRE and
around 30 percent of the pam dronate arm

In protocol 011, around 27 percent had an
SRE in the Zoneta treatnent armand 33 percent in
the placebo arm Mre inportantly, in protoco
039, the prostate-cancer patient popul ati on which
has a problemin terms of the nunmber of blacks
having it and now progressive seens to be in the
bl ack patient popul ation

There is a 17 percentage of the patients

having an SRE in the 4-mlligramarmfor Zometa and
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a 42 percent for placebo, which is quite high.
But, again, renenbering the n's are snmall in all
these trials.

DR PELUSI: M last question would relate
to your quality-of-life assessnments. Were the
quality-of-life assessnents done in general for
quality of life or was it specifically |ooking at
quality of life as related to skeletal events?

DR. SEAMAN. Unfortunately, there are no
quality-of-life tools for skeletal-related events
The ones we used were, as you saw, FACT-G and ECOG
performance status. That is the best we could do
at that time. There still is nothing that I am
awar e of .

DR PELUSI: | don't think there is but |
guess the point that | was trying to just kind of
bring up to our awareness is, as we are | ooking at
sone of these endpoints, is do we really ask the
question, what do these skeletal-related events do
in ternms of function and being able to | ook at what
are the goals for sonme of the patients.

Thank you.

DR. SEAMAN. | amin agreenent.

DR NERENSTONE: Dr. Raghavan?

DR. RAGHAVAN: This is directed, actually,
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to Dr. Wlliams. It may be that | nisunderstood
your statistician in the reference to pages 67 and
68. Did any of the twelve inquiring mnds in your
teamwith the n equals 300 patients that had 8
mlligrans to |l ook at the early phase of the trial?
300 patients got through the phase |I part of the
trial. That is not a subset selection, really,
because they were just being left alone until they
ran into renal problens.

It is actually kind of interesting to | ook
at the whol e global day's presentation, stuff we
have had in advance, this dichotony between 8, 8/4
and 4. It would expect, Gant, you or one of the
group woul d have played with the nunbers.

DR WLLIAMS: Thanks. Now, who all do
you include in this?

DR RAGHAVAN. | would say the twelve
inquiring minds that you listed. | wouldn't |eave
anybody out, so | counted very carefully.

DR WLLIAMS: | think our approach
basically was to consider that the 8-nilligramarm
really was an 8-mlligramarm |f you start
| ooking at the tines when they were accrued and how
many doses they received, there is a very snall

nunber of doses and nany patients received only 8
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101
mlligrans.

So, froman efficacy standpoint, | think
it is a conplete study. Dr. |brahimhas done
anal yses in her studies and in mne that they
basically received the sane nunbers of doses of
sonet hing and nost of themwere 8 mlligrans. W
| ooked carefully to see if we could find the
evi dence that there was a problemw th that arm and
we just didn't see it.

I think if you accept the results, | think
we would feel that they would have to be nore by
chance than anything el se.

DR. SRIDHARA: | am Raj eshwari Sridhara
The study was reviewed by Ling Li, but if you refer
to the statistical review on page 19, you get sone
sense of what was going on. As Gant said, it was
not possible for us to | ook at how many doses each
recei ved or whether they received exactly 8 or 4,
but it tells you, over a period of time, how the
events were occurring. So that gives you sone
sense of what was happeni ng between 4 and 8.

It gives you about the 4. Everything
about 8 is in the appendix. It is on page 19.

That is for the 4 mlligrams, how the events were

happeni ng.
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1 DR. NERENSTONE: Are there any other
2 questions?
3 What | would like to do then is for us to
4 take a break. | would like to be back at 10: 45,
5 pl ease
6 [ Break. ]
7 DR. NERENSTONE: If the sponsor would like
8 to start their presentation on Zoneta in the
9 prostate cancer and solid tunors other than

10 prostate cancer and breast cancer.

11 Sponsor Presentation

12 Zoneta in Prostate Cancer and Solid Tunors
13 O her than Prostate Cancer and Breast Cancer
14 DR SMTH. Thank you. | am Matthew

15 Smith. | aman assistant professor of nedicine at

16 Harvard Medi cal School and a medi cal oncol ogi st at

17 Massachusetts General Hospital. | was a

18 participant in study 039. Good norning.

19 [Slide.]

20 My first task is to introduce two double-blind
21 pl acebo-control | ed randoni zed trials of

22 Zometa in patients with bone metastases, protoco

23 039 for men with netastatic prostate cancer and

24  protocol 011 for patients with solid tunmors other

25 than prostate cancer or breast cancer.
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After introducing all studies, | wll
present the efficacy and safety data for protoco
039. Dr. Robert Coleman will then present the
ef ficacy and safety data for protocol 011

[Slide.]

The objective of the protocols was to
demonstrate that Zoneta is superior to placebo for
the treatment of bone mnetastases.

[Slide.]

The primary endpoint for each study was
defined as the proportion of patients experiencing
any skeletal -related event, or SRE, not including
hyper cal cem a of malignancy.

[Slide.]

The secondary study endpoi nts included
time to first SRE, skeletal norbidity rate and
Andersen-G |1 multiple-event analysis. Secondary
anal yses were al so perforned considering these
out conmes i ncl udi ng hypercal cemi a of malignancy.
O her secondary endpoints include pain and
anal gesi ¢ scores, bone-lesion response, tine to
progressi on of disease and safety including
survival .

Si x months of additional survival in

serumcreatinine data were included in the 120-day
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saf ety update.

[Slide.]

SREs were defined as pathol ogi ca
fractures, spinal-cord conpression, radiation
therapy to treat bone pain or to treat or prevent
pat hol ogi cal fractures or spinal-cord conpression
or surgery to bone. In protocol 039, for men with
prostate cancer, the definition of SREs al so
i ncluded change in antineoplastic therapy for bone
pai n.

Hypercal cem a of nmalignancy was not
included in the definition of SREs for the primary
ef fi cacy anal yses but was included for some of the
secondary anal yses.

[Slide.]

These are the preplanned anal yses terns.
They were defined in the sane nanner as protoco
010.

[Slide.]

The original study design randomy
assigned patients to treatnment with Zometa 4 or 8
mlligrams or placebo adnministered as a five-mnute
infusion. Two renal safety anendnents address
concerns about renal safety. In June, 1999, rena

amendnent 1 increased the infusion tine fromfive
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1 to fifteen mnutes and i ncreased the volume from 50

2 to 100 mlliliters.
3 I'n June, 2000, renal amendment 2 sw tched
4 the 8-mlligramdose to 4 nilligrans and all

5 subj ects assigned to the 8-mlligramdose will be

6 terned the 8/ 4 group to indicate this change

7 Renal amendment 2 al so introduced nonitoring of

8 renal function with measurenment of serum creatinine

9 within two weeks before each dose

10 Bef ore unblinding of the data, a

11 statistical anmendnent defined the primary efficacy

12 anal ysi s based on the conparison of the Zonmeta 4-milligram

13 group versus pl acebo.

14 [Slide.]
15 This figure illustrates the tine lines for
16 the renal anendnents in patient accrual. In

17 protocol 039, for nmen with prostate cancer, 368 of
18 648 men were accrued before renal anendnent 1. In
19 protocol 011, for patients with solid tunors other
20 than breast cancer or prostate cancer, 195 of 773
21 patients were accrued before renal anmendnent 1.

22 Bot h studi es conpleted accrual before

23 renal anendnent 2 and treatnment and foll ow up

24 continued through January, 2001. Notably, npst

25 patients conpl eted or discontinued the study before
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renal anendnment 2 and, as a result, as you have
al ready heard, three-quarters of the patients
assigned to the Zoneta 8/ 4 group received only the
8-m | 1igram dose.

[Slide.]

Next, | will summarize the design
ef ficacy and safety data for protocol 039

[Slide.]

Protocol 039 included men with progressive

metastatic prostate cancer. Requirenents for study
entry included radi ographi ¢ docunentation of bone
nmet ast ases, rising serum PSA baseline serum
testosterone concentration in the castrate range,
no strong opi ate anal gesi cs, ECOG performance
status of 0, 1 or 2, serumcreatinine less than 3
and appropriate neoplastic therapy at study entry.

[Slide.]

Subj ects were stratified according to the
presence or absence of distant metastases at the
time of initial diagnosis with prostate cancer. As
in the prior studies, all patients received
suppl enental vitanmin D and cal ci um and Zoneta was
adm ni stered every three weeks for fifteen nonths.

[Slide.]

The groups were well bal anced in nost
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basel i ne denographi ¢ and prognostic factors. The
mean age was 71 to 72 years. Approximately 10
percent of the nen were black. Mst nmen had an
ECOG performance status of 0 or 1. Median PSA at
study entry was 61 to 89 and both Zometa groups had
hi gher nedi an PSA val ues than the placebo group

[Slide.]

Patient dispositions by group are shown
here. As expected for this population of older nen
with nmetastatic prostate cancer, about one-third of
men in each group conpleted fifteen nonths of
treatment. The Zonmeta 4-nilligramgroup had the
hi ghest rate of study compl etion

[Slide.]

This table shows the reasons for early
di scontinuation. Discontinuation due to an
unsati sfactory therapeutic effect was nore comon
in the placebo group than the Zonmeta groups. Rates
of early discontinuation for other reasons were
simlar for all groups. These data are simlar to
the historical results of placebo-controlled trials
of pami dronate in breast cancer.

[Slide.]

The primary efficacy analysis is shown in

this figure. 44 percent of men in the placebo
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1 group experienced one or nore SREs by fifteen
2 months. I n both Zonmeta groups, the proportion of
3 men with an SRE was | ess than the placebo group
4 The primary efficacy anal ysis was positive.
5 33 percent of nen in the Zoneta 4-mlligram group
6 experienced an SRE. This inprovenent was
7 statistically significant compared to placebo and
8 the p-value for that conparison is 0.021
9 Not ably, the inprovenent in the Zoneta 4-mlligram

10 group remrai ned significant even when

11 fractures were excluded as an SRE. 38 percent of
12 men in the Zometa 8/4 mlligram groups experienced
13 and SRE al t hough this inproverment compared to

14 pl acebo did not reach statistical significance.

15 Thus, while the primary efficacy analysis of the
16 Zometa 4-mlligramgroup was positive, the results
17 fromthe 8/ 4 group raised two i nportant questions.
18 [Slide.]

19 First, why was no dose effect observed?
20 The doses of Zometa, as you have already heard,

21 were chosen based on early dose-finding studies

22 and, as Dr. Robert Col eman has nicely introduced,
23 Zonmeta targets the osteoclasts. NIXis a

24  biocheni cal marker of osteoclast function and

25 approxi mately 70 percent inhibition was achieved in
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both Zoneta groups, 4 and 8/4, and this inhibition
was nmi ntai ned throughout the duration of the
st udy.

So, with maxi mumtarget inhibition in the
Zometa 4-mlligramgroup, it is not surprising that
no dose effect was observed.

[Slide.]

The second question, how should the
results of the Zoneta 8/ 4 mlligram group be
interpreted relative to the positive primary
efficacy analysis in the 4-mlligramgroup? This
is a revised slide

We attenpted to address this issue in a
conbi ned anal ysis of both Zometa groups conpared to
pl acebo. As you recall, the proportion of men with
an SRE in each Zoneta group was | ess than the
pl acebo group. In this conbined anal ysis, SREs
were reduced from 44 percent in the placebo-treated
group to 36 percent in the conmbi ned Zoneta groups.
This risk reduction was significant conpared to
pl acebo. The p-value for this conparison was
0. 041.

I would also like to add that the
treatment effect observed, even in this conbined

anal ysis, conmpares quite favorably with the
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1 original pivotal placebo-controlled trials of
2 panmi dronate in breast cancer
3 The efficacy of Zonmeta across a spectrum
4 of skeletal-related events further supports the
5 ef fectiveness of Zoneta in netastatic prostate
6 cancer.
7 [Slide.]
8 This figure shows SREs by type and
9 treatnment group. For all groups, the nost common
10 types of SREs were radiation to bone and fractures.
11  The risk of these and other events were
12 consistently lower in the Zonmeta group than in the
13 pl acebo group
14 [Slide.]
15 Kapl an- Mei er estimates of tine to first
16 SRE are shown here. The nedian tinme to first SRE
17 was 321 days in the placebo group. The nedi an
18 time to first SRE was | onger in each of the Zoneta
19 groups. After 420 days, the nmedian tinme to first
20 SRE was not yet reached in the Zoneta 4-mlligram
21 group and this inprovenent in time to first SRE is
22 statistically significant. The p-value is 0.011
23 [Slide.]
24 SREs were al so anal yzed as events per year

25 or skeletal norbidity rate. The SMR was | ower in
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111
bot h Zoneta groups than in the placebo group.
Conpared to placebo, the SMRin the Zoneta 4-mlligram was
decreased by 46 percent. This
i mprovenent, again, was significant.

[Slide.]

Andersen-G |1 nultiple-event anal yses were
performed to provide a robust evaluation of the
changes in event rate over tinme. Conpared to
pl acebo, the hazard ratios for each of the Zoneta
groups were less than 1. The risk reduction in the
Zonmeta 8/ 4 group was 15 percent. The risk
reduction in the Zonmeta 4-mlligram group was
36 percent and significant conpared to pl acebo.

[Slide.]

This is a new slide. As an exploratory
anal ysis, we al so evaluated the proportion of nen
with an SRE based on the radi ographic
classification of bone |esions. Bone |esions were
classified as Iytic, blastic or mxed. For this
anal ysis, nmen were defined as nenbers of the lytic
subset if they had one or nore Iytic |esion
regardl ess of whether they had many other blastic
nmet ast ases.

They were classified as the blastic subset

if they had exclusively blastic | esions and ot her
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if they could not be defined in either the lytic or
bl astic subset. For all, the lytic, blastic and

ot her subsets, the Zonmeta groups had fewer events
than the placebo group. This consistent treatnent
effect can be clearly seen in the blastic and ot her
subset s.

The result in the lytic subset is a bit
nore vari ed where you do a nore dramatic treatnent
effect in the 4-milligramgroup but I would al so
poi nt out that few patients were in this subset and
this is subject to nore random vari ation

Again, while this subset anal ysis has
limtations, it suggests that Zometa is effective
in prostate cancer across the spectrum of
radi ographi ¢ classifications of |esions.

[Slide.]

Here we see disease-rel ated endpoints.
The tine to progression of bone lesions and tine to
di sease progression were simlar for all the
groups.

[Slide.]

At study conpl etion, changes in anal gesic
scores, ECOG performance status and FACT-G tota
scores were simlar for all groups. Pain scores

i ncreased from baseline for all groups. The
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1 increases in pain scores were attenuated in both
2 Zonmeta groups. Conpared to the placebo group, the
3 relative inprovenents in pain scores were
4 significant at all time points for the Zoneta 8/4
5 group and at three and nine nonths for the Zoneta
6 4-m | ligram group
7 [Slide.]

8 This table summari zes the efficacy data
9 for Zonmeta in men with prostate cancer. Conpared
10 to pl acebo, both Zoneta groups showed inprovenents

11 in the proportion of men with any SRE, tine to

12 first SRE, nean SMR and nul tipl e-event anal ysis

13 hazard rati os.

14 For the Zoneta 4-mlligram group, the

15 i nprovenents in each of these outcones were

16 statistically significant. Collectively, the

17 efficacy data showed that Zonmeta decreases skel etal
18 conplications in men with metastatic prostate

19 cancer.

20 [Slide.]

21 The safety data for protocol 039 is

22 summari zed in the next few slide.

23 [Slide.]

24 Causes of death during the trial or within

25 28 days of drug termination were simlar for al
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groups. As expected for this patient popul ation,
chance of progression was the nbst comobn cause of
death for all groups.

[Slide.]

There were no statistically significant
differences in overall survival between the groups.
The nedi an survival in the Zometa 4-mlligram group
was about three nonths |onger than the placebo
group. The p-value for this conparison was 0.087

[Slide.]

This slide sumarizes the conmon adverse
events. Events that occurred at |east 5 percent
more often than placebo are highlighted in yell ow
Events that occurred at |east 5 percent |ess often
than pl acebo are highlighted in green. Adverse
events related to intravenous bi sphosphonat es
i ncludi ng pyrexia and nyal gias were nobre comon in
the Zoneta groups. Bone pain was |ess common in
the Zonmeta 4-mlligramgroup than in the other
groups.

[Slide.]

Grade 3 or grade 4 anemia occurred in | ess
than 10 percent of nmen in all the groups. Gade 3
or 4 anem a was nore common in the Zoneta 8/ 4 group

than in the other two groups. Blood transfusion
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and treatnent with erythropoietin were somewhat
nore conmon in the Zoneta groups than pl acebo.

Grade 3 or 4 hypocal cemi a was observed in
| ess than 2 percent of patients in all groups.
Grade 3 or 4 hypernmagnesem a and hypophosphat em a
were nore comon in the Zoneta groups than pl acebo
al t hough no patient experienced synptons related to
these m neral changes.

[Slide.]

This slide shows NCI grade 3 and 4 serum
creatinine changes after renal anendnment 1. For
men random zed to the study after renal anendnent
1, there were no grade 4 changes in serum
creatinine in any of the groups. Gade 3 changes
in serumcreatinine were uncommon but a few nore
events were observed in the Zoneta groups than in
t he pl acebo group.

[Slide.]

Thi s slide shows Kapl an- Mei er estimates of
the first increase in serumcreatinine. 1t follows
the same format at Dr. Berenson's talk and serum
creatinine increase was defined in the same manner
as protocol 011.

Patients randoni zed prior to rena

anendnent 1 are shown in the upper panel. Patients
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random zed after renal amendnent 1 are shown in the
| oner panel. Before renal anendnent 1 the risk of
serum creatinine increase was significantly higher
in the Zoneta groups. Conpared to placebo, the
hazard ratios for the Zometa 4-mlligram group and
8/ 4 groups were 2.0 and 4.0 respectively.

After renal anmendment 1, excess risk of
serum creatinine increase was narkedly reduced in
the Zoneta 8/ 4 group. The excess risk was nearly
elimnated in the Zometa 4-mlligramgroup with a
hazard ratio of 1.1. These results highlight the
success of fifteen-minute infusion time in
improving the renal -safety profile.

[Slide.]

The safety data indicate that Zoneta is
wel|l tolerated. Adverse events associated with
bi sphosphonates were nore conmon in the Zoneta
groups than placebo. The renal-safety profile of
Zometa 4-milligrans over fifteen mnutes is simlar
to placebo in men with prostate cancer

[Slide.]

Col l ectively, the protocol 039 data
i ndi cate that Zoneta decreases conplications in nen
with prostate cancer and bone net astases.

Thank you for your attention. Dr. Robert
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Col eman will now present the efficacy and safety
data for protocol 011.

DR COLEMAN:. Good norni ng again.

[Slide.]

It is my pleasure to present the third of
these random zed clinical trials and to focus on
the data in protocol 011 which included solid
tunors other than prostate cancer or breast cancer
in a placebo-controlled trial

Dr. Matthew Snith has al ready given you
the definitions for the endpoints. He has al so
hi ghli ghted the renal safety changes and how t hat
affected the recruitment tines. So | amgoing to
go straight into the trial design which is shown on
this slide.

[Slide.]

These patients had to have hi stol ogical
confirmation of advanced nalignhancy froma tunor
other than prostate or breast cancer and had to
have radi ographi c evi dence of at |east one bone
metastasis. On entry into the study, they were
all owed to be on appropriate antineopl astic therapy
and this therapy could be changed as was
appropriate during the study period.

They had to have reasonabl e renal function
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with a serumcreatinine below 3 nilligrans per
deciliter and they had to be of ECOG perfornmance
status 0, 1 or 2.

[Slide.]

Prior to randoni zation, patients were
stratified into two groups, either non-snall-cel
lung cancer or all other solid tunors which
i ncluded sone 20 different primary-tunor types.
The nost common are shown here, being renal -cel
cancer, small-cell lung cancer, carcinomas of
unknown primary type, bladder and col orectal

As for protocol 011 and protocol 039, al
patients received supplenmental vitamn D and
calcium The dose and dosing regi mens were as
defined in the protocol 039 study, nanely patients
received Zonmeta at 4 or 8, as you have heard
subsequently reduced to 4 mlligrans, or placebo as
a five-mnute infusion initially subsequently
anended to fifteen mnutes. This was given on a
t hree- weekl y basi s.

Because of the short survival prospects of
these patients, the endpoint was chosen to be at
nine nonths after eight infusions.

[Slide.]

The denographi cs and prognostic factors
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for protocol 011 are shown on this slide. The nean
age was simlar at around 60 in all three treatnent
groups. About two thirds were nale. Sone 90
percent were Caucasian with other ethnic groups
relatively infrequently represented. Around 80
percent were of apparently good perfornmance status,
with a performance status of 0 or 1 on the ECOG
scal e and had reasonable quality of life with a
FACT- G score of around 70 with 100 bei ng
performance quality.

You can see that the stratification
resulted in about one-half of patients entered into
the study having a diagnosis of non-small-cell |ung
cancer and the other half being the other solid
tunors. Because of the stratification, they were
wel | - bal anced between the three treatnent arnmns.

[Slide.]

As a reflection of the poor prognosis of
these patients, only 25 percent of patients
conpl eted study therapy out to nine nonths which
means that three-quarters withdrew fromthe study
therapy due to various reasons which will be shown
on a subsequent slide. However, where possible,
patients were followed after therapy

di scontinuation until the nine-nmonth endpoint.
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[Slide.]

This slide summarizes those reasons for
early discontinuation. The npbst conmmbn cause was
death, nearly always due to the underlying
mal i gnancy. Next were adverse events. Again, nost
of these were adverse events associated with that
mal i gnancy rather than the treatnments being
adm ni stered. And just under 20 percent wi thdrew
their consent. Again, this was usually due to
deteriorating performance status and the
difficulties of attending for regular infusion
t her api es.

The ot her reasons for withdrawal are
relatively unconmon and are listed on this slide

and show no differences between the three treatnent

groups.
[Slide.]
I will nowtake you to the results and the
primary efficacy analysis which you will recall was

the proportion of patients experiencing and SRE.
Al'so, on this slide, is the time to first SRE for
the three treatment groups.

On the | eft-hand panel, you see the
proportion of patients experiencing one or nore

events. It was 44 percent in the placebo arm which
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1 was reduced to 38 percent in the Zometa 4
2 mlligranms but with a p-value which did not reach
3 significance of 0.127. For the 8-mlligram dose,
4 it was 35 percent which did reach significance with
5 a p-val ue of 0.023.
6 However, on the right-hand side is the
7 time-to-first-event analysis which, as we have
8 already heard frombDr. WIllians, is the preferred--or the
9 statistician's preferred analysis of these
10 data and takes into account the fact that many
11 patients drop out due to death and ot her reasons,
12 and that is not well-reflected in the time to first
13 SRE anal ysis--I"msorry; in the percent of patients
14 anal ysi s.
15 In the time to first SRE analysis, it is
16 clear that both treatnments are working with an
17 extension in time to first SRE for approximately
18 two to three nonths and a difference of about 10
19 percent which appears three nonths into therapy and
20 persists out to at |east eight nonths, as shown on
21 thi s graph.
22 So, in this analysis, both dosages show
23 significant inprovenents over placebo wth p-val ues
24 of 0.023 and 0.034 for the 4-milligramand the 8-mlligram

25 groups respectively.

file:///C|/WP51/WPFILES/0131fda.txt (121 of 220) [2/11/02 3:56:13 PM]



file:///Cl/WP5L/WPFILES/0131fda.txt

122
1 [Slide.]
2 As you have seen before, here is a slide
3 showi ng the individual conponents which may cut the
4 SREs. There is a reduction for both Zoneta groups
5 in ternms of radiation therapy to bone, a reduction,
6 although less marked, in fractures and, as you
7 woul d expect with infrequent events, little change
8 in terms of surgery to bone or spinal-cord
9 conpression rates.
10 [Slide.]
11 As with the other studies, skeletal
12 morbidity rates were cal cul ated and anal yzed. This
13 slide shows that the skeletal norbidity rate for
14 pl acebo was 2.5 and was reduced to 2.24 in the
15 Zoneta 4-nilligramarmwhich did not quite reach
16 significance at 0.069 and was significantly reduced
17 to 1.55 in the 8-mlligramtreatnent arm
18 [Slide.]
19 As for the other protocols, an Andersen-G ||
20 mul ti pl e-event analysis was perfornmed. The
21 mai n reason for this is to |l ook at the possible
22 di fferences between the strata as well as the
23 differences between the treatnent arns.
24 You can see that the hazard ratio, |ooking
25 at the 4-mlligramdata, is very simlar for non-small-cel
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| ung-cancer patients as it is for other

solid tunmors with approxi mately 27 percent risk
reduction. For the Zoneta 8/4 mlligrans, overall
there is a 32 percent risk reduction with an
apparent increased efficacy in lung cancer than in

other solid tunors but the nunbers, obviously, are

relatively small in this subset analysis.
[Slide.]
This slide, like in the previous

presentati ons, has been added and | am sorry for
the people who are not on site who don't have
access to this slide, but it shows the breakdown of
SREs in ternms of the radi ographic appearances of
their lesions on study entry. So, as before, there
is a group of patients with at |east one lytic
| esion plus-or-nminus other types throughout the
skeleton. They are labeled as lytic, a group with
only blastic disease, |abeled as blastic, and a
group that fall between those two extrenes, |abel ed
ot her.

The slides shows that in the lytic
met ast ases, there is a reduction in favor of both
treatnment arns conpared to placebo. There is also
a reduction in the blastic patients. The group in

the mddle, the other patients, there is no obvious
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change and we woul d suggest that that is more to do
with classification of radi ographic subtypes than a
bi ol ogi cal underlying reason for why that group
show no difference from pl acebo

[Slide.]

Turni ng now to di sease-rel ated endpoints,
time to progression in bone and tine to progression
of the overall disease is shown here in days. In
conmparing the 4-milligramarmto placebo, there was
no difference in time to progression in bone or
overal |l progression. There is a suggestion with
the 8-nilligramdose that bone progression is
del ayed from 109 to 238 days.

[Slide.]

As with the other studies, a nunber of
quality-of-life-related i ssues were assessed.

These included the brief pain inventory score,
anal gesi ¢ scores, ECOG performance status and the
FACT-G quality-of-life assessnent.

Between the three treatnment arns, there

were no significant differences in these quality-of-life

endpoints. In other words, pain was little
changed through the nine-nonth period. Analgesia
increased slightly. There was approximately a 1.0

increase in performance status and a small decline
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125
in quality of life, but no discernible or
statistically significant differences between the
Zometa arns and pl acebo.

[Slide.]

So, to summarize the efficacy, as we have
seen before, the four different anal yses, the
proportion with a skeletal-related event, the tinme
to first event, the skeletal-norbidity rate and the
Andersen-G Il analysis, the results are positive
for all analyses for the 8-mlligramdosage and are
statistically significant for the tinme to first SRE
inthe 4-mlligram dosage group

We woul d, therefore, conclude that Zoneta
is the first bisphosphonate to denonstrate efficacy
i n decreasing skeletal conplications in this broad
range of solid tunors

[Slide.]

Finally, the safety analysis from protoco
011.

[Slide.]

This slide shows the primary cause of
death during the trial or within 28 days after
study-drug termnation. The nost frequent cause of
death was the underlying malignancy followed by

respiratory conplications which is, perhaps, not
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1 surprising for a popul ation of non-small-cell |ung-cancer
2 patients.
3 The ot her causes of death were infrequent
4 and are very simlar between the treatnent groups
5 with renal and urinary causes of death being very

6 unusual

7 [Slide.]
8 Here is the Kapl an-Meier plot for
9 survival. There is no significant difference

10 between any of the three treatnent arns with a

11 medi an survival of just six nonths.

12 [Slide.]

13 Here is a simlar slide to the one you

14 have seen before of adverse events occurring in

15 nmore than 15 percent of patients. There are very

16 few events that are nore frequent in the Zoneta-treated
17 arnms. In particular, in this trial, the

18 acut e- phase reactions were unusual and did not

19 appear on this slide. There was a slight reduction

20 in bone pain as an adverse event in the Zoneta-treated
21 patients and odd increases in nausea,

22 dyspnea and headache of uncertain reasons in the

23 Zometa 4-mlligramtreatnment arm

24 [Slide.]

25 In terms of hematol ogy, electrolyte and
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m neral changes, anem a incidence was | ow at |ess
than 5 percent for all treatment groups but was
slightly higher in the Zometa-treated cohorts.
However, the use of red blood cells and
erythropoietin was simlar for all treatnent
gr oups.

El ectrol yte and mineral adverse events
were uncommon with an instance of hypercal cem a of
|l ess than 2 percent for all treatnent groups, but
there was a higher incidence of hyperphosphaten a
in Zonmeta-treated groups although this was not of
any clinical significance and rel ated synptons were
not reported.

[Slide.]

This slide shows the NCI grade 3 and 4
serumcreatini ne changes in the patients enrolled
after the fifteen mnutes of nmeasurenment. |t shows
firstly that grade 3 and 4 changes are rare, at
around 1 percent, 1 to 2 percent, and there was no
difference in these severe events between the
Zometa arns and the placebo arm

[Slide.]

You have seen this kind of analysis
before. It is the Kaplan-Meier estinate of first

serumcreatinine increase with the top pane
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showi ng the Kapl an- Mei er estimte before the

i nfusion-time anendnment and t he bottom panel the
same sort of plot after the fifteen-m nute infusion
change.

The top part of the panel shows that both
Zometa arns were associated with an increased risk
of renal dysfunction with a hazard ratio of 3.8 for
Zometa 4 and 2.9 for Zoneta 8. After the
amendnment, there is a substantial reduction in the
hazard ratio for both treatment arns although some
i ncreased risk persists over and above placebo with
the hazard ratio for the 4-nmilligramarmbeing 1.6
with a p-value of 0.0228.

[Slide.]

So, to sumarize the safety, adverse
events conmonly associ ated wi th bi sphosphonat es
such as hyper phosphatem a and anem a were reported
more frequently in the Zoneta-treated groups. The
risk of renal deterioration was noderately higher
in the Zoneta 4-mlligramtreatnent group even at
the fifteen-minute infusion than it was in the
pl acebo group.

[Slide.]

I woul d, therefore, conclude, in overal

summary, that Zometa is the first bisphosphonate to
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1 demonstrate efficacy in decreasing skeleta
2 conplications across this broad range of solid
3 tunors affecting bone and that Zometa, when given
4 at a dose of 4 mlligrams over fifteen mnutes has
5 an acceptable safety profile which is probably very
6 simlar to the safety profile of intravenous
7 panmi dronate, 90 mlligrans.
8 Thank you very nmuch for your attention. |
9 wi Il now pass over the podiumto the next speaker,
10 Dr. David Parkinson
11 Concl usi ons
12 DR. PARKI NSON: Thank you, Rod. | am
13 Davi d Parkinson from Novartis Cinical Research
14 [Slide.]
15 Before | summarize and concl ude the
16 Novartis part of the presentation today, we wanted
17 to take this opportunity to thank the hundreds of
18 i nvestigators and research staff at literally
19 hundreds of sites in thirty countries around the
20 world. W also wanted to express our appreciation
21 to the nore than 3000 patients who have contri buted
22 to these studies.
23 [Slide.]
24 We believe that the problens which are

25 bei ng addressed here today are, in fact, extrenely
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1 important to cancer patients. As you have heard
2 fromDr. Coleman earlier, the consequences of bone
3 met ast ases are very serious events in the lives of
4 cancer patients. Current therapy is clearly
5 i nadequate to neet to clinical needs of this broad
6 popul ati on.
7 The reason we began this very |arge and
8 complex clinical programis that we had significant
9 preclinical data suggesting the superior potency of
10 Zometa in inhibiting osteoclast activity when one
11 conpared that activity with the entire range of
12 ot her bi sphosphonat es, pani dronate incl uded.
13 The current treatnent program therefore,
14 was designed to test the efficacy of Zoneta across
15 a broad range of tunors beyond the areas where we
16 knew t he pam dronate was effective
17 [Slide.]
18 We have presented here, this norning, data
19 fromthree large international controlled double-blind and,
20 in the case of protocol 010, doubl e-dumy randoni zed
21 clinical trials. As | have
22 i ndi cated, these trials have included nore than
23 3000 patients with breast cancer, nyelonma, prostate
24 cancer and the range of other solid tunors.

25 To reenphasi ze what you have heard, this
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1 is the largest clinical-trial program ever
2 conducted to evaluate the efficacy and safety of
3 bi sphosphonates in patients with cancer nmetastatic
4 to bone.
5 [Slide.]
6 Qur initial experience with this agent
7 showed that, with higher doses and/or with shorter
8 infusion tinmes, renal events occurred which were
9 characteristic of those associated with all other
10 i ntravenous bi sphosphonates. But we believe we
11 have shown you that, by increasing the infusion
12 time to fifteen mnutes and by using the 4-mlligram dose of
13 Zometa, the renal -safety profile
14 does not differ fromthat of pam dronate.
15 Furthernore, the safety profile is
16 consi stent for other adverse events, other
17 toxicities, with that simlarly typically seen with
18 ot her intravenous bi sphosphonat es.
19 [Slide.]
20 Wth respect to efficacy, going across the
21 range of tunors, we believe that we have shown t hat
22 the effectiveness of Zometa as comnpared to
23 panmi dronate has been reliably established in
24  prepl anned anal yses, as you have heard, of the

25 range of the skeletal-related events with this
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noni nferiority design that we have tal ked so nmuch
about .

[Slide.]

Furthernmore, in the range of solid tunors,
we believe that there is consistent benefit across
the range of skeletal-rel ated-event analysis with a
relative reduction of 14 percent in the proportion
of patients having skeletal -rel ated events.

I mportantly, we see an extension of the nmedian tine
to this first event by nore than two nonths. That
represents a 27 percent reduction in relative risk
in a very poor-prognosis patient population, as you
have just seen.

This is the first clinical trial
denmonstrati on of bi sphosphonate benefit in these
pati ent popul ati ons.

[Slide.]

Prostate cancer, protocol 039, we believe
represents a clear demonstration of efficacy, both
in terms of the 25 percent relative reduction of
SREs as well as with the extension of the tine to
first SRE by, in this case, nore than 100 days
representing a 33 percent relative risk reduction
as conpared to pl acebo.

Again, this is the first denmonstration of
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1 such benefit in patients with prostate cancer and
2 an inportant addition, we submt, to the therapy of
3 prostate-cancer patients.
4 [Slide.]
5 To concl ude, we have confirnmed the
6 activity, we believe, of Zoneta in breast cancer
7 and nyel ona. W have denonstrated extension of
8 that clinical benefit to the range of other tunors.
9 W believe that the consistency of this efficacy is
10 an inportant characteristic of the drug, that it
11 extends across all three trials, across nmultiple
12 tunor types and with nultiple endpoints.
13 Furthernmore, the efficacy is observed in
14 patients with bone | esions ranging fromosteol ytic
15 to osteoblastic in radiol ogi cal appearance.
16 Importantly, this efficacy is observed with a
17 safety profile sinmlar to that to pami dronate and
18 with a nuch nore convenient administration tine.
19 We thank you for your attention this
20 afternoon--still this norning--and | ook forward to
21  further discussions.
22 Thank you
23 DR NERENSTONE: Thank you. W& will now
24 go on to the FDA presentation

25 FDA Presentation

file:///C|/WP51/WPFILES/0131fda.txt (133 of 220) [2/11/02 3:56:14 PM]



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Zoneta in Prostate Cancer and Solid Tunors
G her than Prostate Cancer and Breast Cancer
(Studies 010, 011 and 039)

DR. IBRAHHM Good morning. | am Ama
Ibrahimand | will be discussing the issues related
to the efficacy of two trials. The first trial to
be discussed with be in prostate-cancer patients.
This will be followed by a discussion of the solid-tunor
trial.

[Slide.]

This is the first indication for a
bi sphosphonate for prostate-cancer patients. As
al ready pointed out by Dr. WIllianms, the main issue
for the prostate-cancer study is the |ack of
concordance in the 4- and 8-nilligramarns of the
prost at e-cancer tri al

The critical questions for the study are

134

considering both the 4-milligramand the 8-nilligram arms,

how convincing is the prostate-cancer trial. Can the data

from other studies
provi de support?
[Slide.]
The overview of ny presentation on
ef ficacy of the prostate-cancer study will be as

follows. We will go through the study results and
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1 some of the exploratory analysis. Then there can

2 be several reasons to explain the | ack of

3 concordance in the two Zoneta arms such as baseline

4 i mbal ances and | arge nunbers of early

5 discontinuations.

6 I will represent to you the division's

7 concl usi ons regarding the possibility of baseline

8 i mbal ances. No inpact of early discontinuations

9 could be found on the result of the primary

10 endpoint. At the end, a summary of the issues wll

11 be presented.

12 [Slide.]

13 This slide illustrates the protocol -specified
14 primary endpoint; that is, proportion of

15 patients with at |east one SRE. The second col umm

16 fromthe left shows the proportion of patients with

17 at least one SRE. The third and fourth col ums

18 give the p-value and confidence intervals.

19 33 percent of patients in the 4-m|ligram
20 arm had at |east one SRE. This was statistically
21 better than placebo with a p-value of 0.021. 38
22 percent and 44 percent of the patients in the 8-mlligram

23 and pl acebo arm respectively, had at
24 | east one SRE. These were not statistically

25 different fromeach other. The p-value was 0.222
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[Slide.]

We had simlar results for tine to first
event. The 4-milligramarmis better than placebo
statistically with a p-value of 0.009 whereas the
8-mlligramarmis no different statistically from
pl acebo with a p-value of 0.541. The nedian tine
to first event was not reached for the 4-mlligram
arm There was a trend towards i nprovenent for
8 mlligranms. This is lack of concordance between
the results of the two Zonmeta arns. The | ower dose
of the 4-mlligramarm appears to be effective
where as the higher dose of 8-milligram arm does
not denonstrate efficacy.

[Slide.]

This slide shows hazard ratios of the
compari son of each Zometa arm versus placebo in the
two studies | ampresenting. Study 011, in red,
illustrates the hazard ratio in the solid-tunor
trial the discussion of which will followthe
prostate-cancer trial. Then, in green, you can see
the hazard ratios for the prostate-cancer trial,
that is trial 039.

The point estimates for the hazard ratios
and the 95 percent confidence interval were |ess

than 1 for the 4-milligramarm The point estinmate
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for 8 milligrans was 0.912. The upper end of the
95 percent confidence interval of hazard ratio was
over 1 at 1.226.

[Slide.]

The secondary endpoints shown here showed
no statistical difference across the three arns of
the study.

[Slide.]

The next three slides present to you
anal yses that were not prespecified and are
expl oratory in nature.

[Slide.]

When the results of the two Zonmeta arns
are pooled together, the p-value for tine to first
SRE was borderline at 0.06. The point estimte of
the hazard ratio was 0.781 with the upper end of
the 95 percent confidence interval as 1.01
Looking at the proportion of patients with any

first event, the p-value was 0.04. The point

estimate for the difference of proportions was -0.08.

[Slide.]
I ndi vi dual SREs may be evaluated in
several ways with pros and cons existing for each

met hod. This graph has been reproduced fromthe
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1 sponsor's briefing package. It represents the
2 proportion of patients with the individual types of
3 SRE. This was not the prespecified anal ysis.
4 Each type of SRE such as radiation
5 fracture or any other SRE was counted the first
6 time it occurred in that patient regardl ess of the
7 nunber of tines it occurred subsequently. In this
8 met hod, an event of a pathol ogical fracture which
9 resulted in surgery and radi ati on woul d show up in

10 three different categories.

11 [Slide.]
12 Can we rely on evidence fromother trials
13 in the NDA for blastic netastases? Can we draw

14 support fromthe results of the breast-cancer and
15 myel oma study or fromthe other solid-tunor study?
16 Thi s graph presents the findings in a subgroup of
17 patients in the solid-tunor trial. It gives the

18 proportion of patients with any SRE in patients in
19 whom net astasis was bl astic at baseline.

20 There were a total of 133 patients in the
21 solid-tunmor study with blastic only net at

22 baseline. 42 of themwere in the 4-mlligramarm
23 51 in the 8-mlligramarmand 40 in the placebo

24 arm Eleven and fifteen patients in the 4-mlligramand 8-

25 mlligramarns and 14 patients in
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1 the placebo had any SREs. No concl usi ons can be
2 drawn regarding effect of Zometa fromthe solid-tunor study
3 due to the subgroup analysis and the
4 relatively small nunber of patients.
5 Does literature provide support for the
6 ef ficacy of a bi sphosphonate in prostate cancer?
7 There were no | arge randonized trials published for
8 the effect of bisphosphonate in prostate cancer for
9 SREs.
10 Does any other study provide support of a
11 bi sphosphonate in prostate cancer? Novartis showed
12 a slide on the effect of Aredia on proportions of
13 patients with SREs in Aredia and pl acebo. Their
14  conclusion was that no effect was denonstrated.
15 This data has not been subnitted to FDA for
16 anal ysi s.
17 [Slide.]
18 We di d not detect any baseline inbal ances
19 in the three arns. Prior SREs, baseline PSAs and
20 the anal gesic scores were inportant prognostic
21 factors for both arms. |In the multivariate Cox
22 regressi on nodel, however, these factors did not
23 alter the overall time to first SRE results. The
24 4-mlligramarmrenai ned significantly better than

25 pl acebo. The 8-milligram armwas, again, not
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1 statistical different from placebo.
2 [Slide.]
3 Early discontinuations were not the reason
4 for the discordant results of the two treatnent
5 arns. Early dropouts ranged from62 to 72 percent
6 in the three arns by the end of the fifteen nonths.
7 The nunber of infusions adm nistered were simlar
8 at three nonths inplying an equal nunber of
9 patients treated. However, the number of SREs were

10 al ready diverging by three nonths.

11 [Slide.]
12 Bot h proportions of patients with SRE and
13 time to first SRE for the 4-mlligramarmwere

14 significantly better than placebo. There was no

15 difference statistically for both these endpoints

16 between the 8-mlligramarm and pl acebo.

17 [Slide.]

18 As you have heard, the 8-nmilligramarm was
19 dropped fromthe trial due to safety reasons. It

20 may be argued that the 8-mlligram arm should be
21 i gnored conpletely. This guidance states that,

22 when considering a single nulticenter trial, al

23 avai |l abl e data should be exam ned to either support
24 or undercut reliance on a single nulticenter trial

25 [Slide.]
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Anot her gui dance states that support nay
be drawn fromanother trial if the other trial was
conducted in a disease considered to be
biologically simlar to the trial in question
Since this is a first indication for an
osteoblastic tunmor, we will be interested in your
opinion to this question; are osteoblastic |esions
biologically simlar to osteolytic |esions.

[Slide.]

I will conclude the presentation on the
prostate-cancer trial by the summary of issues.
Consi dering both the 4-milligramand 8-nilligram
arms, how convincing is study 039? This is the
first indication of a bisphosphonate for a
predom nantly osteobl astic disease. Can support be
drawn fromother trials? |Is there substanti al
evi dence to support efficacy of the 4-mlligram
arn?

[Slide.]

The next discussion will be on the solid-tunor

trial.

[Slide.]

As with the previous presentation, prinmary

endpoint results will be presented. This will be

foll owed by issues rai sed because of the
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het erogeneity of the patient popul ation. SRES nmay
be affected by the concurrent therapy and issues
dealing with chenotherapy will be presented. At
the end, the sumary of issues of this trial wll
be di scussed.

[Slide.]

38 percent of patients in the 4-m|ligram
arm of Zoneta had at |east one SRE which was
statistical no different to the 44 percent of
patients in the placebo arm The 8-nilligramarm
showed a statistical inprovenment over placebo. The
4-mlligramarm in this study, did not prove
statistically significant superiority over placebo
in the protocol -specified prinmary endpoint.

[Slide.]

This slide presents the FDA preferred
endpoint of tine to first SRE. In these patients,
the was a 67-day inprovenent over placebo in tine
to first SREin the 4-mlligramarmof Zometa. It
shoul d be noted that this inprovenent occurred in a
group of patients who had a nmedi an survival of |ess
t han seven nont hs.

[Slide.]

This slide shows an exploratory anal ysis

where the results of both Zometa arms were pool ed
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together. The p-value for tine to first event was
0.01. The hazard ratios were less than 1 for point
estimate as well as 95 percent confidence interval
The p-value for the proportions of patients with
any SRE was 0. 03.

[Slide.]

The popul ation included in this trial is
het erogeneous. Different tunor types have a
varying predilection for the netastases to bone.
The different tunmor types may have a variabl e
behavior in the bone. Lastly, there may be a
potentially variable response to Zoneta in the
di verse tumor types in the study.

[Slide.]

This slide is neant to show the tunor
types included in the study. They were fairly
evenly bal anced except for the renal-cell-cancer
patients that was slightly nore in the 4-mlligram
arm

[Slide.]

SREs may be affected by response to
chenot herapy. Prior chenotherapy treatnment was not
recorded. However, the study was blinded and
random zed and it is likely that it does not inpact

on the study results.
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1 [Slide.]
2 Sunmarizing the other solid-tunor trial,
3 there was no statistical difference for the 4-nilligramarm
4 for the protocol -specified endpoint.
5 There was substantial evidence for the 4-mlligram
6 armfor tinme to first SRE and there was substanti al
7 efficacy for the 8-mlligramarmin both endpoints;
8 that is, proportion of patients with any SRE and

9 for tine to first event.

10 [Slide.]

11 | ssues of the other solid-tunmor trial

12 There was a heterogenous population. 1s there

13 substantial evidence to support efficacy of the 4-mlligram

14 arn? |If yes, should Zonmeta be approved
15 for all solid tunors?
16 Thank you. Dr. Nancy Scher will now

17 present to you the safety data.

18 Saf ety Data

19 (Studies 010, 011 and 039)

20 DR SCHER  Good nor ni ng.

21 [Slide.]

22 I am Dr. Nancy Scher and | wll discuss

23 the safety analysis of the three trials.
24 [Slide.]

25 Early in the course of the bone-netastases
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trials, renal safety became a concern when three
patients were reported with acute renal failure.
The protocol was anmended to inprove safety. The
infusion time was increased fromfive to fifteen

m nutes. The Zoneta 8-nmilligram dose was decreased
to 4 mlligrans and, as you heard, this becane the
8/4 mlligramarm of each study.

Serum creatinine nonitoring was required
bef ore each dose. Zoneta was to be held for rena
deterioration as previously defined and resumned
when the creatinine was within 10 percent of
basel i ne.

[Slide.]

This table shows renal deterioration by
basel ine creatinine for the breast and nyel oma
patients who were randonized after fifteen-mnute
i nfusi on amendnent. The first row shows the nunber
of percentage of patients with nornmal baseline
creatini ne who devel oped renal deterioration
according to treatnent arm The second row shows
patients with abnormal baseline creatinine. The
third row shows the outcome for all patients.

The percent renal deterioration was
simlar for Zoneta 4-milligramand Aredia. Rena

deterioration occurred in patients with normal and
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wi th abnormal baseline creatinine. The rena
ef fects seem dose-dependent for Zonmeta 8 arm
conpared to the 4-nmilligramarm

[Slide.]

For this Aredia-controlled study of
patients with multiple nyel ona and breast cancer,
the incidence of adverse events was simlar for
Zonmeta and Aredia. Slightly nore patients in both
Zometa arns had a greater than 25 percent from
basel i ne decrease in henogl obin. The incidence of
renal -function deterioration was greater for Zoneta
4 than for Aredia prior to the fifteen-minute
i nfusi on anendnment, as you have heard.

Post - amendnent, the incidence was sinilar
for Zometa 4 and Aredia. The tine to first rena
deterioration was simlar by Kaplan Mier analysis.

[Slide.]

This table shows renal deterioration by
basel i ne creatinine for prostate-cancer patients
who were randonm zed following the fifteen-mnute
i nfusi on anendnent. The incidence of rena
deterioration was slightly higher for Zoneta 4 than
pl acebo. For the entire group and for patients
with normal creatinine, rows 1 and 3, the effect

was greater with Zoneta 8.
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Per haps the small nunmber of patients with
abnornmal baseline creatinine in the Zometa 4 group
exaggerates the adverse effect in this arm conpared
with placebo and even conpared with Zometa 8.

[Slide.]

This table shows renal deterioration by
baseline creatinine for patients with solid tunors
excl udi ng prostate and breast cancer who were
random zed following the fifteen-m nute infusion
anmendnment. The incidence of renal deterioration
was greater for Zoneta 4 than placebo, both for
patients with normal and abnornmal renal function

In this study, the effect was simlar for
the 4- and 8-mlligramtreatnent arns.

[Slide.]

For the two placebo-controlled studies,
adverse events previously reported to be associ ated
wi t h bi sphosphonates such as fever, arthral gi as,
el ectrolyte and mneral abnormalities were nore
common with Zoneta than placebo, as was anem a. As
you heard, there was no increase in grade 3 or 4
hemat ol ogi ¢ events. The incidence of renal-function
deterioration was greater for Zoneta 4
than for placebo. This incidence tended to

increase over time with duration of therapy.
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[Slide.]

Qur overall conclusions are that Zoneta 4-
mlligrams when given intravenously over fifteen
m nutes every three or four weeks has an acceptabl e
safety profile. It is nore toxic than placebo but
conparable in safety profile to Aredi a.

Renal events occurred in patients with
normal and abnormal renal function. Particular
caution is indicated for patients with abnornal
renal function. Patients with creatinine greater
than 3 were excluded fromthe current trials.
Zometa i s excreted unchanged by the kidneys
resulting in an effectively higher exposure for
patients with renal dysfunction. Serum creatinine
monitoring is appropriate in patients with nornal
as well as abnormal renal function.

I would like to thank you for your
attention. We will be available at the table for
questions of clarification now and we will be
present for the discussion after |unch

DR. NERENSTONE: Thank you very nuch. |
will open it up to questions for the commttee. |
want to rem nd everyone that we are going to have
time afterwards for discussion of the issues.

Right now, | really wanted it to be specifically
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1 questions and clarifications.
2 Questions fromthe Committee
3 DR. NERENSTONE: | would like to start by
4 asking Dr. Scher, when you say that you recomend
5 nmoni tored serumcreatinine in all patients, how
6 often do you think that that is necessary; before
7 every treatnent, every two or three treatnents?
8 DR SCHER | feel that the conservative
9 answer would be to nodel the conduct of the trials
10 after the renal anendnents. So that would be to
11 monitor the creatinine prior to each dose.
12 DR NERENSTONE: O her questions? Dr.
13 Geor ge?
14 DR CEORGE: | have a question about the
15 intent-to-treat analysis or approach taken. There
16 were, in both of these studies, a | arge nunber of
17 di scontinuations prior to the schedul ed end of the
18 study. There was one brief nmention that an attenpt
19 was made to follow these patients for the primary
20 endpoints. 1Is there evidence on that point? How
21 many of these that were discontinued, in fact, were
22 foll owed through the period and how many were just--did that
23 discontinuation mean that no further
24  observation was possible?

25 DR. SEAMAN. As in any oncology trial,
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1 there were a | ot of dropouts, as you said, as you
2 m ght expect. W have taken into consideration and
3 have done analysis in ternms of the three trials to
4 take into consideration whether they dropped out
5 fromdeath or dropped out otherwise. | wll gladly

6 show you that information.

7 Let's take a | ook at 080.
8 [Slide.]
9 If you take into consideration--let's take

10 a | ook at protocol 011 first and you take into

11 consi derati on both death and dropouts and | ook at
12 the tinme to the first skeletal-related event, you
13 can see the nmedian time still reaches significance
14 for the Zoneta 4-mlligramgroup versus placebo

15 with the nmedian tinme around 127 days for the Zoneta

16 4 group and 85 for placebo.

17 Can | have the next slide, please, 081
18 [Slide.]
19 Let's | ook at protocol 010 with the sane

20 sort of scrutiny in terns of taking deaths and

21 dropouts. You can see, again, the median tinme to

22 the first SRE is around 312 days for Zonmeta 4-mlligram and
23 252 days for the pam dronate 90

24 mlligram The p-value here is 0.099

25 [Slide.]
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Finally, for protocol 039, which is the
next slide, protocol 042, you can see here, again,
taki ng dropouts and deaths into consideration and
| ooking at the tine to the first SRE, we stil
mai ntain the significance of 4-mlligramtreatnent
group over placebo with the nmedian tinme being
around 337 days for the Zometa 4-nilligram group
and pl acebo, 221.

G ant?

DR. WLLIAMS: This occurred to me, too,
and | know | asked for an analysis from Novartis

and t hey supplied one about how nmany--you were

supposed to nonitor events after going off the drug

but it wasn't clear how many of those events
actual |y happened. It was really relatively few.
So if | were to redesign the study, | would
probably not try to do that because it was a very
sketchy collection of data thereafter, | think

But | ooking with and without, it didn't
seemto make a difference. There were so few
events that were collected after going off drug
that it didn't seemto make a difference whet her
you included or excluded them

DR. NERENSTONE: Dr. George, was your

question answered?
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DR. CEORGE: Not completely. Let ne just
state it. W will cone back to in the discussion
because this is an inportant issue with respect to
what these estimates are of percentage of patients
with these events. But, just to be clear, what you
showed nme there was you assumed any dropout was the
same as an SRE at that tine.

What | was really asking about was, anobng
those dropouts, and | think, Gant, maybe had
answered it, it was very rare after a dropout to
actually be able to observe what happened between
then and the end of the study.

DR. SEAMAN: That is correct, because of
the patient popul ation.

DR NERENSTONE: Dr. Przepiorka?

DR. PRZEPI ORKA: Can you clarify, please,
for patients who did devel op an SRE, did they stay
on study drug?

DR. SEAMAN: Yes; they did. They stayed
on study drug and we continued to follow them and
they continued to be treated.

DR. PRZEPI ORKA: Was there any difference
in second, third, fourth or nultiple SREs between
the treatment arns?

DR. SEAMAN. That was the Andersen-G ||
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mul ti pl e-event analysis. Basically, you could see
fromprotocols 011 and 039, they were positive.

DR PRZEPI ORKA: Has anyone | ooked at a
hazard plot? W have | ooked at the rate per year,
but patients were restaged at nultiple tinmes during
the year and the Kaplan-Meier plots seemto drop at
three months and a little at six and nore at nine
months. | was just wondering if there was any
poi nt where the hazard for SREs actually pl at eaued
out for all three lines and you have | ost the
effect of the drug.

DR. SEAMAN. No. | amlooking at ny
bi ostatistician. W didn't do a hazard plot like
t hat .

DR. PRZEPI ORKA: Do you know how | ong
bi sphosphonates stay in the bone?

DR. SEAMAN. Yes. Frompreclinical aninal
nmodel s, they stay in the bone for at |east a year
after they had received one dose. But that doesn't
mean they are pharmacol ogically active. Wat
happens is the bone is rembdeled. It is covered
over and an osteoclast buries in exactly that sane
site where the bi sphosphonate is present. It is
not reactivated

DR. NERENSTONE: M. Kazm erczak?
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MR. KAZM ERCZAK: Gene Kazm erczak. | am
a prostate-cancer patient. Both the sponsor and
the FDA seemto agree that, when you consider tine
to the first SRE, that the results in study 011, in
both arns of the study, the 4 and 8/ 4, show a
significant inprovement fromthe standpoint of tine
to the first SRE

When you | ook at 039, the 4-mlligramarm
doesn't show any significance with regard to
i mprovenent in tine--or does; pardon me--but the 8
doesn't. You did do an analysis that |unped the 4
and the 8 together with regard to nunbers of SREs
but you didn't do that for time to the first SRE
I noticed by your chart that, when you |look at tine
to the first SREin the 84 arm it wasn't
significant.

Maybe you coul d expl ai n why.

DR SEAMAN: | think the FDA nedica
reviewer did do an analysis of the time to the
first SRE and maybe she can answer that. | think
it is significant but |et her explain.

DR. SRIDHARA: It is barely significant at
0.06. But, you know, this is exploratory and how
we interpret this p-value is questionable. W are

doing nultiple anal yses and we are not adjusting
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1 for all of this nultiple testing. So it is not
2 correct to be conparing it to 0.05 and say that
3 this is borderline or any of those. It was just an
4 expl oratory anal ysi s.
5 The other thing is, your question, if
6 understand correctly, we saw that there was no
7 difference in 8 mlligrams versus placebo but how
8 conme, when we conbi ne together, we saw sone
9 difference. That is sinply a nmatter of power and
10 you are putting the two together and, therefore,
11 even a smaller difference you can detect by doing a

12 | arger study.

13 DR. NERENSTONE: Dr. Pel usi

14 DR PELUSI: Wen Dr. Smith was tal king, |
15 just needed some clarification in terns of

16 inclusion into the prostate study. You had on your

17 slide, on page 5, that individuals who were not on
18 strong opioids could be included. | guess | have a
19 few questions about that since many of our patients
20 woul d be using strong opioids and why the deci sion
21 was nmade to--what the definition is of a strong

22 opi at e--why the deci sion was made not to include

23 themand if, in the course of their disease, they
24 required them did they go off study or were they

25 all owed to take strong opioi ds?
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DR SMTH: So the definition of a strong
opi oi d was anything stronger than codeine. So that
part is easy. Wy they were excluded if they
needed nore pain nedicines, that was sinmply an
attenpt to define an honbgenous patient popul ation.
There can be, certainly, variability. That was the
basis for doing so.

Patients were not renoved fromthe study
i f they subsequently required narcotics. As you
can i magi ne, many of these nen did.

DR. NERENSTONE: Dr. Bonom ?

DR. BONOM: Did you collect serial PSA
Il evels in the prostate study?

DR SEAMAN. Yes; we did. Wuld you like
to see then? Could we have that?

[Slide.]

These are the nedian PSA |levels for the 4,
8/ 4 and pl acebo treatnent groups over the tine
course of the study, over the fifteen-nonth tine
course of the study. As you can see, they start at
the baseline like you sawin the '80s or '60s and,
as they progressed, so did their PSA values. W
al so | ooked to see was it preceded in terns of were
their PSA values elevated prior to their overal

progressi on and the answer is yes.
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DR. BONOM: One other follow up on that.
The baselines are different, too. Are those
di fferences significant?

DR. SEAMAN: We did go and take a | ook at
that information to see if it had an inpact on
whet her or not they were having nore progressive
di sease in terns of their bone disease, and that
was not significant when we | ooked at that.

DR. NERENSTONE: Dr. Lippman?

DR. LIPPVMAN: | think that the question
M. Kazm erczak was getting at and nmaybe we can
di scuss this nore later, is do you have any
suggestions why, in terms of biologic plausibility
or statistical, why the higher dose would be |ess
effective than the 4, why the 8/ 4 was not
significant and the 4 was.

DR. NERENSTONE: | think | amgoing to
take the chair's prerogative and say that we are
going to | eave that for discussion and stick to the
questions of specific--for clarification for the
FDA and the sponsor because | think that will cone
up in the discussion. | think it is going to be a
questi on.

Dr. Loehrer?

DR. LOEHRER: Actually, in Septenber |ast
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1 year, there was a New Engl and Journal of Medicine

2 article that | ooked at panmidronate in patients with
3 prostate cancer increasing bone-mineral density. |
4 guess | would chall enge you, and maybe the

5 inquiring mnds that Derek had, in the prostate-cancer
6 popul ation, the chall enge was does Zoneta

7 work in terns of blastic mnetastases.

8 Inreality, is it actually a popul ation of
9 patients with osteoporosis. So, putting it, framed
10 in that way, particularly in the patients with

11 prostate cancer, there was no control or at |east

12 could you give ne the analysis of the time on

13 hor monal therapy prior to going on study and the

14 analysis fromthat. Simlarly, | guess we can go
15 back to the nyelona patients in terns of

16 corticosteroid use and the duration of

17 corticosteroid use prior to going on study.

18 O, thirdly, was there a subgroup of

19 patients that had bone-nineral density done that
20 woul d show us that there weren't any inbal ances in
21 any of the arns here?
22 DR. SEAMAN: | amgoing to turn this over
23 to Dr. Matthew Smith who actually wote the paper
24 in NEJM

25 DR. SMTH:. Thank you for the question
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It can be answered in several ways. First, the
time fromdiagnosis to study entry was simlar
across all the groups. | will see if we can pul
up the data on prior hornonal therapy. | am not
sure of that, but if we have it, we will certainly
present it to you.

Bone-m neral density cannot be reliably
measured in nmen with netastatic prostate cancer,
period. So the bone-m neral -density measurenents
woul d be unreliable in this setting.

The question you raise though is have we
done somet hing useful in addition to preventing
ost eoporosi s or have we done nore than that and
prevented di sease-rel ated conplications, as
under stand your question. So the way | asked this
question to be | ooked at and | presented in mny
talk, but it was a bullet point, was if you | ook at
the primary efficacy analysis for the 4 group and
you take out all the fractures, the comparison with
pl acebo remains significant. So | think this is
the best way to address the issue of have you done
more than treat osteoporosis.

I think that analysis says you have. |If
you | ook, also, at the other analysis, |ooking at

the type of events that you prevent, you prevent
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radi ation therapy to bone. You prevent other kinds
of problens that are separate from osteoporosis.

DR. LOEHRER: Coul d you, again, assure ne,
then? | am | ooking for inbal ances between the
groups and duration of hornonal therapy which we
know can predict for nore problenms with
osteoporosis. So what were the differences between
the groups with respect to duration of hornonal
therapy prior to going on study?

DR SM TH. John, do we have that data?

DR. SEAMAN. No; we don't. Unfortunately,
we don't have the data.

DR. SMTH: | can tell you that the tinme
fromdiagnosis was simlar. W don't have the data
for duration of prior hornmonal therapy. But |
thi nk, again, |ooking at the clinical endpoint,
fractures, if you take themout, the primary
ef ficacy analysis for the 4 group remmins
significant conpared to pl acebo.

DR LOEHRER: Just to clarify. Can you
get fractures from osteoporosis?

DR SMTH. That is the concern, that
osteoporosis leads to fractures. Osteoporosis is
typically defined by a bone-mneral -density

criteria. But the reason we are concerned about
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161
that is that it increases the risk of fractures.
So, if you take the clinical outconme due to
ost eoporosis out of the equation, you still have
benefit in the Zonmeta 4 group in the primary
ef ficacy anal ysis.

DR NERENSTONE: Dr. Kelsen, Dr. Albain or
Dr. Taylor, any questions for the sponsor or for
t he FDA?

Hearing none, Dr. Braw ey?

DR BRAWEY: Wth Dr. Snith there, can we
have the last slide that was shown, the one with
t he PSAs?

[Slide.]

I just want to clarify. The PSA rise over
time for the 8/ 4 group whereas it was relatively
stable for the placebo and 4 group. Am| reading
that correctly?

DR SMTH | will ask for a clarification
on how the anal yses were done but you have to
realize that, as you got out further, you don't
have repeated neasurenents. So the further you go
out on this line, the fewer measurenents you have
mai ntai ned. Renenber, only about a third of the
patients conpleted treatnment at fifteen nonths

So, once you get out--the second half of this
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panel, there is not a lot of time measurenent.

So | would interpret the |arge separation
that you see in the right-hand side of this figure
very cautiously.

Does that answer your question, Dr.

Brawl ey?

DR. BRAWEY: Yes. | think it is about
the best answer | amgoing to get right now.

DR NERENSTONE: Dr. Raghavan?

DR. RAGHAVAN: Matt, com ng back to the
point that | think Pat Loeher was trying to get at,
one of the issues that | think we do need to try to
get a handle on is the |l evel of selection of the
pati ent popul ation. Wen you |look at the patients
with prostate cancer, the mean or medi an weights
were around 82 kil ograms. These are, by and | arge,
relatively chubby patients with prostate cancer

The length of time frompresentation to
hitting the study is relatively long. | think it
is perfectly sound to have a honbgenous popul ation
so that is not the question. | think you have
achieved that. But my question is do you have a
concern that you have subsel ected out the best
patients so that you are not answering the question

in the context of killing bad, aggressive prostate
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cancer.
These | ook |like pretty good actors. |
just wondered, does this tell us sonething about
the group of patients where this may have a role to
pl ay?
DR SMTH That is a great question. |
want to nmake a couple of comments. First, their

survival would argue agai nst being great actors.

The nedi cal survival was about one year. It is
pretty bad. It is actually worse than nost
publ i shed phase Il studies of chenotherapy for

hor mone-refractory di sease.

The second issue of weight | think
probably reflects the fact that many of these nen
have been on hornone therapy for a long tine, so
you | ose | ean body mass but you gain fat mass and
increase weight. So | think their apparent weights
overrepresented their vigor

DR. NERENSTONE: Dr. Raghavan, go ahead

DR RAGHAVAN. Just a point of
clarification. |Isn't it true, though, that you
have got heterogeneity of chenotherapy patients.
think if | read the entry criteria correctly, you
have peopl e who are and who are not on

chenot herapy. So that woul d argue agai nst what you
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just said for duration

DR SMTH Let ne clarify that. Prior
chenot herapy was excluded. So, if you had prior
chenot her apy, you were excluded. You could go onto
chenot herapy during the course of the trial but if
you had been on chenot herapy, you couldn't, then,
enter the trial

DR. NERENSTONE: Any further questions
fromthe conmittee? Dr. Al bain?

DR. ALBAIN: | have a question and al so
Dr. Kelsen did. There was sonething wong with our
audio feed. It has now been corrected. M
question has to do with the pat hophysi ol ogy of bone
nmet ast ases and non-snall-cell |ung cancer in
particul ar and wondering if there is any data that

woul d indicate that the dose response for the

bi sphosphonate might differ than in the hornone-dependent

mal i gnanci es of breast or prostate,
getting at this issue in the other solid tunors and
in lung, in particular, the higher dose seened to
better.

So is there anything in the
pat hophysi ol ogy of the process?

DR SEAMAN: | will bring Dr. Robert

Col eman up to talk to that.
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DR COLEMAN: Robert Col eman. | am not
aware of any specific data that have | ooked at
mar ker changes in | ung-cancer patients and conpared
themto prostate-cancer patients, so it is a good
question but | amnot aware of any data in the
literature to answer it and | don't think we have
an anal ysis of marker changes by di sease type. W
have marker changes cut in other ways, but not by
di sease type

So | amsorry, | don't think | can answer
your question.

DR. ALBAIN. Hopefully, we can get that
data down the road. To follow up regarding the
lung patients, is there any further analysis of use
of systemic chenmptherapy in this group? W saw a
bull et go by that probably there were no inbal ances
due to the random zation, but how many of these
patients were not being treated with systenic
chenot herapy versus were? Do you have that data?

DR. SEAMAN. We are looking it up right
now. | think we do have that data. Just a second.
We have the one prior to. How about, do we have
the one after?

[Slide.]

These are the types of chenotherapy.
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don't think you can see these so | will read them
to you. The vast majority of patients were

recei ving chenot herapy, around 75 percent,

carbopl atin being the nunber-one agent, paclitaxe
second, gentitabine and cisplatin followed by that.
So they were receiving, in 75 percent of the cases,
some sort of chenotherapy for solid tunors

You need to know about non-small-cell |ung
cancer also; correct?

DR. ALBAIN. Correct. |If you have it.

DR SEAMAN. That was for everything. I'm
sorry. | will take that back. |If we could go back
to the previous slide. That was for all patients.
That includes not only non-small-cell |ung cancer
but it also includes all the other cell and tunors
during the course of the trial. | don't think we
have it broken down specifically for non-small -cel
| ung cancer.

DR. ALBAIN. Do you have it by subsequent
change in reginen like you did for the other
st udi es?

DR SEAMAN:  Yes; | do. Slide 17

[Slide.]

In the non-small-cell lung cancer, we

broke it down by strata in this. About 16 to 20
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1 percent of the patients stayed on their origina
2 regi men. Between 30 and 40 percent of the
3 patients, up to 50 percent of the patients, changed
4 at least one time up to twice for the non-small-cell |ung
5 cancer.
6 In other solid tunors, it is about 30

7 percent of the patients stayed on their origina
8 regi men and then 40 percent changed once and around
9 12 to 20 percent of the patients changed at | east

10 tw ce.

11 DR ALBAIN: Could the canera be noved so
12 I could see the placebo colum, please?

13 DR. SEAMAN:  Yes

14 DR ALBAIN: Thank you

15 DR. NERENSTONE: Kathy, your question was

16 answer ed?
17 DR ALBAIN. Yes. | just couldn't read
18 the placebo colum. It was off-screen. | can see

19 it now. Thank you.

20 DR NERENSTONE: Dr. Kel sen?
21 DR KELSEN: Thank you. This may have
22 been answered. | may have missed it when sone of

23 the audio was lost, but, in trying to get a better
24 under standi ng as to why, in study 039, there was

25 benefit to the | ower dose of Zoneta but not as
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apparent benefit to the higher dose.

In the briefing book, it indicates that
Aredia was al so studied in prostate cancer and
failed to show benefit. Could you give us any
data? Was there a simlar trend toward benefit
that didn't reach statistical significance? Was
there a conpl ete absence of benefit? Ws there any
reason to suspect that osteoblastic lesions really
are nore resistant to bi sphosphonate therapy?

DR. SEAMAN: In the study that was
conducted in the prostate-cancer trial with
pani dronate, when we | ooked at the data fromthere,

we coul d not detect a benefit in skeletal-related

epi sodes. However, that was not the primary-efficacy

endpoint in this trial. The primary
ef fi cacy endpoint was sized for pain.

It may be a reflection of the design of
the trial in terms of the inclusion criteria, but
we certainly did not see a benefit fromthe 90
mlligramtreatnent group conpared to placebo in
that trial

DR. KELSEN:. Thank you

DR. NERENSTONE: Any other questions from
the coomittee? Dr. Przepiorka?

DR. PRZEPI ORKA: Just to clarify about the
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1 quality-of-life indicators, please. |If you could

2 just summarize--if what | am sumarizing, let ne

3 say, it is true that there is no difference in the

4 quality-of-life indicator, or the change in

5 quality-of-life indicators, between the 4-mlligram

6 arm and pl acebo for the prostate-cancer trial and

7 the solid-tunor trial?

8 DR SEAMAN. That's correct.

9 DR PRZEPI ORKA: There is no difference in
10 three of the four indicators for the breast cancer
11 myel oma trial and, actually, the Aredia arm fared
12 better in sonme of the subscales for the FACT-G
13 trial?

14 DR. SEAMAN. That's correct. But you

15 shoul d make sure you | ook at that FACT-G scale with
16 some concern because that change, when you | ook at
17 the literature, is probably not clinically rel evant
18 in terms of the nunbers you are seeing there. It
19 al so shoul d be renenbered that we woul d not expect
20 to see a difference between the three active

21 controls in this sort of study in protocol 010

22 DR. NERENSTONE: Dr. | brahin®

23 DR IBRAHIM Just a clarification for

24  study 011. It will be difficult to | ook at any one

25 i ndi vi dual strat a. It would be difficult because
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there were small-cell patients in the non-small-cell
stratum There were several snall-cell
patients, small-cell lung-cancer patients, who were
there. So it will be difficult to--an intent-to-treat
analysis will be different fromthe actual
fact. It could be.

DR. NERENSTONE: Thank you.

Right now, it is 12:15, for those of us in
Washi ngton. W are going to break for forty-five
m nutes and return at 1 o' clock. So, our people at
renote areas, it will be a forty-five mnute break.

Thank you.

[ Wher eupon, at 12:15 p.m, the proceedi ngs
were recessed, to reconvene at 1:00 p.m, this sane

day. ]
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1 AFTERNOON PROCEEDI NGS
2 [1:00 p.m]
3 DR. NERENSTONE: Dr. Wllians, if you

4 would like to start us off.

5 Introduction to the |ssues
6 DR WLLIAMS: To begin this afternoon's
7 session, | will briefly introduce the questions

8 that we have prepared. You should have a copy of

9 the questions in your packet. You will probably
10 want to refer to them

11 On the first page, you will find two

12 tables that sumarize the Zoneta efficacy findings.
13 These will be useful as a reference as we proceed.
14 The first table sunmmarizes the

15 noninferiority study of Zometa versus Aredia in

16 breast cancer and nyel oma. The second table

17 sunmari zes the two pl acebo-controll ed studies, one

18 in prostate cancer and the other in solid tunors.
19 [Slide.]
20 Results fromboth of the critica

21 skel etal -rel ated events anal yses are |isted here,
22 the proportions analysis, as presented in the third
23 columm, followed by the estinmated treatnent

24 di fference and the 95 percent confidence intervals

25 within that difference.
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A negative nunber here is an estimate that
favors the Zoneta arm The sixth columm provides
the hazard ratio for time to first skeletal-related
event and then the confidence intervals. |In this
anal ysis, a nunber less than 1 is an estimate that
favors Zoneta. P-values are included for each
anal ysi s.

As | discussed earlier, each of these
clinical trials suggests one or nore inportant
questions which | will sunmarize again in the next
three slides. For study 010 in breast cancer and
myel oma, we note that it is a single study of
noninferiority design. The question for ODAC is do
the totality of the data in the NDA provide support
for this indication.

[Slide.]

In prostate cancer, the 4-m|ligram Zoneta

arm shows convincing results for both the primary

172

and secondary skel etal -rel ated endpoints. The 8-mlligram

arm shows no statistical difference from

pl acebo. Again, two questions arise. First,
considering both of the arnms of the study, how
convincing are these data that Zonmeta 4 mlligrans
is effective.

Second, prostate cancer produces blastic
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bone netastases. When considering the efficacy of
Zonmeta in prostate cancer, is it reasonable to al so
consi der evidence of Zonmeta efficacy from studies
of lytic bone netastases from other cancers?

[Slide.]

In patients with other solid tunors, the
4-m | ligram Zoneta armwas statistical better than
pl acebo in time to skeletal -related event but not
by the proportions analysis. The 8-milligram
Zometa armwas statistical better than placebo in
bot h anal yses. FDA believes that these data are
convi ncing for the popul ati ons studi ed and received
benefit. However, the popul ati on was
het erogeneous. We want you to consi der whet her
these data support approval for the treatnment of
all individual patients with all types of other
solid tunors.

[Slide.]

For each of these studies, we want you,
then, to put on the regulatory hat with us--if we
have one in your size. You have to check with
St acy--and determ ne whether the data collectively
meet the regul atory standard for denonstrating
ef fi cacy, substantial evidence from adequate and

wel | -controll ed investigations.
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frommultiple clinical

As |

noted earlier, this neans evi dence

trials--it usually neans

evidence fromnultiple clinical trials--but very

i mpressive and robust

mul ticenter trial

so i npressive that

support from another trial

while a single trial

results froma single
sonet i mes have been accept ed.

You may find that one of these trials is
it supports approval w thout any
or you may find that,

is not convincing al one, you

find the results of another study to be supportive.

matters.

the conm ttee nenbers

DR.

NERENSTONE

We | ook forward to your advice on these

Thank you.

I am going to open the discussion nowto

can you hear us?

t here?

us?

DR.

DR.

ALBAIN:  Yes;

NERENSTONE

TAYLOR:  Yes;

NERENSTONE

KELSEN:  Yes;

Just to check, Dr. Albain

| can.

Dr. Taylor, are you

I can hear you.

Dr. Kelsen, are you with

| am

Committee Discussion and Vote

NERENSTONE

Does anyone on the

file:///C|/WP51/WPFILES/0131fda.txt (174 of 220) [2/11/02 3:56:14 PM]

174



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

committee have any questions? Actually, let's have
some comrents now. W are opening it up for
di scussi on.

Dr. Lippman, | know that you had some
comments that | think are very inportant to open up
t he di scussi on.

DR. LIPPMAN: | think that my coments
were asked by subsequent people on the committee
and answered so | don't have anything else to add
tothat. | think the issue of the 8/ 4 versus 4, we
have heard all that we will know about that issue.

DR NERENSTONE: | think that is an issue
that is still alittle problematic. Thinking about
that, which is why is there not consistency in al
the arns, | agree with Dr. Lippman that it seens
i ke the sponsor has not really been able to
adequately give us data about why, or explain why,
it might be not consistent. It rmay be that they
don't have the data.

Does the FDA have any thoughts about why
there might be sone inconsistency?

DR. WLLIAMS: We certainly |ooked to find
sonme source of the problem In ny opinion, if you
are looking for an excuse to explain, say, the drug

wor ks and why we find these things, the trials were
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designed at 80 percent power. You expect one in
five studies to be negative. | think the power of
these studi es was probably even | ess than that,
getting the final effect size.

Dependi ng on which analysis you see, you
see trends in favor, and we don't see anything
against. So ny opinionis that, if the drug works
and we have these results, it is probably chance.

DR. PAZDUR. One of the things | would
like to bear in on this is we should | ook at the
totality of data that is com ng and not sinply the
clinical trials. One of the things that | urged
the conpany to reiterate at this time, or people in
their own minds to think of, is the pathophysiol ogy
of the disease, any potential differences in
osteobl astic or osteolytic |esions, especially with
the interaction of the bisphosphonates.

Woul d one expect fromthe underlying
di sease process and the nechani sm of action of the
bi sphosphonat es that one shoul d see a difference in
osteobl astic and osteolytic di sease. Perhaps the
company coul d address this again for the conmittee
because, really, it isn't just the clinical trials.
It is the totality of evidence that we nust | ook

at .
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DR. SEAMAN: | am Dr. John Seaman from
Novartis. | would like the slide with the
information regarding all the trials that we have
done with Zometa for hypercal cema in bone
met ast ases, et cetera.

[Slide.]

This slide depicts all the results of
trials done in ternms of Zoneta in a malignant
indication. On the left-hand side, you will see
the Zoneta hypercal cemi a data in regards to the
response rates for Zometa, 4-mlligrans and 8
mlligranms, versus pam dronate. These are in
patients with bone netastases because they are
probably a nore reasonabl e patient population to
| ook at because hunoral is sonmewhat different.

As you can see, the proportion of patients
havi ng a response to Zoneta in these treatnent
groups are somewhat variable. You see a 90 percent
response for the Zometa 4-mlligramtreatnent
group, and 84 percent response for the 8/4 and a 80
percent response for pam dronate.

That is somewhat consistent when you | ook
across the three trials that we have done in terns
of bone netastases. There is a reflection that you

see responses in terns of efficacy for prostate
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178
cancer and for other solid tunmors include non-small-cel
lung cancer that is sonewhat different
when you | ook at the treatnent groups.

If you look at the 4-nmilligramtreatnent
group, for exanple, in the prostate-cancer patient
popul ation, there is a 33 percentage of patients
having an SRE. For the 4-mlligramgroup, it is
around 38 percent. They are both reducing the
portion of patients having an SRE al t hough the 8/4
does not reach significance

Sonewhat of a different pattern sort of
shows up in ternms of the protocol 010 where the 8-milligram
group is a bit nmore successful in having
| ess SREs, 35 percent, and 38 percent in the 4-mlligram
treat ment group.

Then you see, even in the other trials
where we have seen noninferiority, you see
variability in the data that you are | ooking at.

Qur feeling is the totality of data supports the
fact that Zoneta works across all these tunor types
in terms of what is going on

I think this is the first tinme we have an
opportunity to look at all the results for all the
trials we have done in a nalignant setting with

pati ents who have bone netast ases.
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1 DR. NERENSTONE: Thank you

2 Dr. George?

3 DR CEORGE: Wth respect to this issue of
4 whether the results are contradictory, or the 4 and
5 8 business, it seens to ne, in looking at all this,
6 totry to synthesize it sone, the obvious thing

7 that | would do is just pool those results. If you
8 had a situation--if your nodel ahead of tine is

9 that you can't come up with the plausible

10 bi ol ogi cal reasons why the 8 woul d produce a worse
11 control in terns of the primary endpoint, then a

12 sound statistical procedure is to sort of, in these
13 restricted inference procedures--is to pool the

14 data, to pool themand say, "This is the best

15 estimate we can do of what the effect is."

16 I would do that on all these studies, if
17 you want to try to get a handle on what that effect
18 sizereally is. | think that is inportant because
19 we have been focusing on a lot of the--we | ook at
20 these confidence intervals but the effect size is
21 really a key issue
22 I like to think in ternms of the nunber-needed-to-

23 treat analyses. |If the effect size is
24 really, say, 8 percent like it seens to be in one

25 of these, then the nunber needed to treat is 12,
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12.5, to be precise, or sonething |ike you have to
treat twelve or thirteen patients to reduce one SRE
in one patient. The other eleven or twelve are
treated for nothing--well, maybe not nothing, but

at least with respect to the primary endpoint, that
i s what happens.

So then you have to assess is it worth it
in that sense. So that is the way | tend to think
of it. In other words, whether you do a fornal
pooling, just add themtogether, or pool them sone
other way, | think it is inportant to do that.

That is the only way you can nmake sense of it.

But | have a fundanental point | wanted to
address concerning--it is sort of a technical point
but I think it is inmportant with respect to what it
is we are estimating. There have been two
anal yses, types of anal yses, presented here with
respect to the primary endpoint in the first event
that occurs.

One is just sinply the percentage of SREs
that are observed in the specified tine frame. The
other is the time to that event. Now, there is a
problemw th both of these. It boils down to the
fact--or it relates to the fact that you are in an

area of a lot of conpeting risks. So what | would
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have really like to have seen is sonmething |like
curul ati ve-inci dence kinds of curves.

Just to be clear, if you | ook at the
percent age of events, the percentage of SREs that
occur in this time frane, if you had no censoring
at all, then those percentages woul d give you the
same as the cunul ative incidence. But, when you
have censoring, they give you the wrong answer.
They give you sonething different.

The answer you are getting when you | ook
at those percentages of SREs is too low. It is too
|l ow. The cunul ative incidence would actually be
hi gher. On the other hand, if you do the tine to
the event and you censor the conpeting events,
which | think is what was done on both the FDA's
and the sponsor's analysis, then you get sonething
that is too high.

So that is why you get this discrepancy.
Maybe it is true that, if you did sonething el se,
if you did sonmething like this cunulative
i nci dence, that you would get the sane qualitative
answer but it is not guaranteed. So | don't know
what that answer is. | would have liked to have
seen that.

If you have al ready done it--
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DR SEAMAN: W have done it

DR GECRGE: Then that would be
interesting to see.

[Slide.]

DR SEAMAN. Here is the cumul ative
incidence rate of SREs in all patients for the 4,
8/ 4 and pami dronate treatnment group in terns of
median time to first SRE. You can see that it is
very sinmilar in terns of the nedian time being
around 397 days with the 4, 373 for the 8/ 4 and 370
for the 90 mlligram

DR WLLIAMS: Could you clarify? |Is that
patients or all events, patients within event?
When you say cumrul ative incidence rate, does that
mean to the first event in a patient or all events?

DR SEAMAN: It is the first-

DR CEORGE: And do you have the sane
thing for the other--

DR SEAMAN: Can | see the next slide,
Slide 117

[Slide.]

You can see that we have naintained the
significance there with the nedian tine, 314 not
reached for the 8/4 and 185.

DR GEORGE: Rem nd ne; where was the tine

file:///C|/WP51/WPFILES/0131fda.txt (182 of 220) [2/11/02 3:56:14 PM]

182



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

point? |If you do sonething vertically here--1 just
forgot the tine that you | ooked at.

DR. SEAMAN. Nine nonths is the endpoint

DR GECRGE: N ne nonths?

DR SEAMAN:  Yes.

[Slide.]

And then for 039, again, the cumulative
incidence for 4-mlligramtreatnent.

DR CEORGE: So, trying to assimlate this
qui ckly, qualitatively, you get the same results;
is that correct?

DR. SEAMAN:. Correct.

DR SCHER  Excuse ne. To ne, it |ooks
like the top two, the 8 and the placebo, seemto be
runni ng together.

DR. SEAMAN: It |ooks like exactly what we
had if you ook at the tinme to first SRE in that
039 data. They are running together the opposite
way.

DR BRAWEY: That is consistent with the
PSA data that was shown earlier as well for the
8/ 4.

DR SEAVAN. Matt wants to address that a
bit more. We talked about it a bit during the

break and maybe he could say a little bit nore
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1 about that because we were tal king about the 8/4
2 data a bit during the break, too, when we | ooked at
3 the data and talked a bit.
4 DR SMTH. | wish | could, with
5 certainty, explain the difference between the 4 and
6 8/4 group in the prostate study. | don't think it
7 is possible. So I think an honest attenpt has been
8 made and a thoughtful review by the FDA

9 statisticians have done so.

10 I think about it in the following way. It
11 is not just about reaching significance. It is
12 al so about the treatnment effect. | like what Dr.

13 George has said which is, if you think there is the
14 possibility of inbalances or chance effect, then

15 hold it against the drug and lunp the |ess

16 favorable armin with the nore favorable arm

17 If you do that analysis, you have a 20

18 percent relative reduction--not absol ute reduction,
19 but 20 percent relative reduction in SREs in the

20 conbined 4 and 8/ 4 group conpared to placebo. That
21 is statistically significant.

22 By the way, that is exactly the sane

23 treatnment effect you see in the pivotal placebo-controlled
24 trials of pam dronate in breast cancer

25 with 24 nonths follow up. You lunp 18 and 19. So
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breast-cancer patients with bone netastases treated
wi th either chenotherapy or endocrine therapy, if
you lunp the studi es together, at 24 nonths, you
have about a 20 percent reduction in risk, relative
reduction in risk.

So | think the treatnment effect in
prostate cancer is quite conparable to that you see
in netastatic breast cancer. In the pooled
anal ysis, trying to correct for any possible
i mbal ances, you do maintain statistica
significance with the prinmary effectiveness
anal ysi s.

I think there have been a |l ot of
thoughtful attenpts to provide other explanations,
possi bl e i nbal ances and such. Wen you do that, it
does nove the 8/ 4 group closer to statistica
significance. It doesn't reach it. | amnot sure
what el se could be done.

DR. NERENSTONE: Dr. Lippman?

DR LIPPVMAN: | would just like to
clarify, Stacy, your comment. My question wasn't
meant to be negative. It wasn't neant to be that
the conpany couldn't explainit. | actually asked
when the FDA presented. People that have really

pored over this data and tortured it, | was just
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trying to see if they had any sense of sone of

i mbal ances or thoughts that nade it kind of--or
peopl e that know nore about bone netastases than
do, if there was biological plausibility for this.

Certainly, in other areas, higher doses
are not always better. Cdearly, the 4-nmilligramis
the cl eanest arm and that data was convincing. The
8/ 4 shows the sanme trend, although it is not
significant. So, again, | would just like to
reiterate what Grant says. | can accept the fact
that this was a chance finding. The totality of
the data are very consistent.

I didn't mean--1 thought the way you
phrased it mght have a sense that | was not happy
with the answer or negative in any sense. | just
was trying to see if people who | ooked at the data
nore cl osely had any ot her insight.

DR. BONOM : Maybe | am mi ssing sonething,
but when we | ooked at the curves, when you showed
the PSA levels, it was higher at baseline and it
went hi gher throughout the study and that woul d
suggest that their disease wasn't being controlled
and that they were a worse group of patients.

DR SMTH: | inconpletely answered Dr.

Raghavan' s question about survival
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If you could bring up the overall surviva
slide. | think it is 28.

I m sspoke by saying their median surviva
was about a year. It is, in fact, a bit |onger
than that. There were differences none of which
reached statistical significance but there were
differences in their survival

I need the Kapl an- Mei er survival curves,
Slide 28 fromny presentation

[Slide.]

So the nedian survival in placebo was
about fifteen nonths, 469 days. It was worse in
Zometa, 8/4, 418, and best in Zoneta 4. So there
was trend towards better survival in 4 and the
wor st armwas the 8/4.

Now, in all of the other studies, we have
| ooked at survival basically overlapped. So, if
you | ook at overall survival, maybe as anot her way
of thinking about potential inbalances, and
recogni ze that we don't have a better explanation
I amtrying to provide a reasonabl e expl anation
her e.

If you look at that and say, this is an
i ntegrated way of | ooking at prognostic factors,

perhaps this is the explanation. M/ guess is if
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you pool ed the survival for the 4 and 8/4, it
| ooked exactly |ike placebo.

DR. NERENSTONE: Dr. Albain, did you have
a question?

DR ALBAIN:  No.

DR. NERENSTONE: Dr. Tenple?

DR TEMPLE: | wanted to ask Steve how
much expl anati on of these kinds of differences is
needed. The power of these studies isn't infinite.
The p-values for the nost favorable results are
fairly close to 0.05. |If the true difference is
what it was in that study, your chance of
replicating it on another study is only nodest, at
best .

So is there anything here to explain
except that the effect isn't very big?

DR CEORGE: | would say no. | think the
results here are pretty clear, if you are trying to
get ny concl usion ahead of time. It is pretty
clear. The way | get themis to pool those results
together. | see attenuation of the effect of the
nmost extrenme one because | think it is probably
random variation. | haven't heard any ot her
pl ausi bl e reason.

I have heard sone things thrown out that
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1 m ght have contributed but there is no real good
2 evi dence that there is anything there. So it is
3 fairly straightforward for ne in that sense
4 DR. NERENSTONE: | just wanted to ask--or
5 talk toDr. Wllians. | think that three of the
6 studies are pretty--to nmy nmind, the answers are
7 pretty--or two of the studies-- are pretty clear.
8 But, going back to the solid tunor, which is a
9 little bit nore of a hodgepodge of studies, and

10 some concern about the heterogeneity of the patient

11 popul ation, | guess, froma clinical point of view,
12 I would ook at the statistical nunbers there.
13 There, of interest, is that the p-val ues

14 are significant; that is, the p-values for the

15 Zometa 4 milligrans in the time to first SRE, which
16 is your preferred analysis, was significant at the
17 0.02 level and both the difference in the

18 proportion as well as the time to first SRE are

19 significant for the 8-mlligram

20 The argurment about heterogeneity of the
21 patient population, | think, is inportant. Again,
22 if you postul ated that perhaps there would be a

23 difference of what it is doing or how tunor types
24  are going to act on the bone, and if they didn't

25 have a significant p-value, that woul d be raised
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The fact that these are significant, in ny
m nd, suggests that the nmechanismeither is the
sane or is affected in the same positive way. To
my thinking, | don't have a problemw th that.
think, froma clinical point of view, to have a
phase Il trial in netastatic cervix cancer to the
bone is not going to happen and, in fact, this data
suggests that those patients would benefit from
this kind of treatment.

I just wanted to open this up to the
conmittee because | think is the nost problematic
st udy.

Dr. Lippman?

DR LIPPVMAN: Again, this gets at what
Rick raised. Fromwhat | have heard, and not being
an expert on bone physiology, it seems as thought
t he pat hophysi ol ogy of the Iytic and bl astic
| esions, the aspect is simlar. Unless there is
really a biological reason to think that it is
different, | think it nay be reasonable to include
themall as one for the reasons you nentioned, and
Stacy, that it is really not going to be practica
or possible to do single-site definitive trials.

So there woul d have to be sone rea

bi ol ogic reason not to, and | haven't heard that.
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DR. NERENSTONE: Dr. Tenple

DR TEMPLE: As Grant said, we always
wonder how quickly to generalize any putative
common mechani sm  Anybody can meke up a mechani sm
you know, and it will always be plausible because
they wouldn't offer anything silly. So the
question is how rmuch replication, how nuch

verification, do you need.

As Grant said, the division thought, well,

you have got prostate, you have got breast, you
have got a variety of solid tunors. That is
getting to the point where you might consider this
to be a generalizable finding. That is obviously
one of the things we want to ask everybody, how

pl ausi bl e that seens, plus all the other data from
drugs in the class. You bring all of that.

DR. NERENSTONE: Dr. Przepiorka?

DR. PRZEPI ORKA: | think there is a | ot of

data to suggest that statistically we are seeing
sonet hing. But | guess the question on the table
is is there substantial evidence to support
approvals for these indications. W are clearly
not treating the primary cancer, and the surviva
statistics pretty nmuch show that we are not

treating the primary cancer.
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The quality-of-life indicators denmonstrate
no benefit for the drug. The nedian time to SREs
are the sanme in the breast-cancer trials so you
can't really say anything since that is an
equi val ency trial. But, for the solid-tunor trial,
the reduction of nmedian tine to SREis only two
months. So the question is, in the clinic, is that
going to nake a difference.

The point reduction in SRES at nine nonths
or one year, | have heard conflicting data and it
wasn't on the slide, is 8 percent. |s 8 percent
enough to really say that this is substantial
clinical evidence for a benefit for these patients?

I would like to hear anybody else's
conmment s about that, too.

DR. NERENSTONE: Dr. George

DR CEORGE: | amnot going to address
clinically whether it is, but it relates to what |
mentioned earlier about the--if it is true. Let's
just assune, for the nonent, that 8 percent is the
true difference. | mean, really, if you give this
agent, you will get 8 percent less SREs in the time
franme specified. That is the main thing you are
| ooking at. W are not considering all the other

endpoi nts right now.
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That means that you have to treat twelve
or so patients in order to get that one benefit.
So el even are not getting any benefit, in that
sense. They m ght be getting sonething else if
there is sone other benefit, but | didn't see any
ot her benefit.

So what you are getting is those el even
patients or so were getting treated with sonething
that is not doing themany good. So, is it worth
it? 1 don't know regul atory--

DR PAZDUR. Could | clarify sonething,
Donna? When you are tal ki ng about significance
here or substantial evidence, what you are really
tal king about is is this of clinical inportance or

clinical significance

The way, really, the questions were raised

and what we were thinking of is nore substanti al
evi dence of a drug effect. There are, really, two
ki nd of separate issues, perhaps. One is does it
make sense froma clinical point of viewthis two
mont hs or whatever, X nonths, may be. That is a
clinical question

The other one is substantial evidence, is
that reproducible, is it areliable statistica

point of view So there are two kind of different
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i ssues cone into play here, | think

DR. NERENSTONE: Dr. Przepiorka?

DR PRZEPI ORKA: | was actually thinking
about that in the same way as well because,
clearly, if the effect is so marginal, a second
study may not show a benefit at all

DR. NERENSTONE: The sponsor would like to
say sonet hi ng.

DR. SEAMAN. | think if you take into
consideration the 8 percent, that is probably
correctly, if you are just counting the first
event. But, if you wouldn't mind, |let nme show you
all the events, if you count all the events. The
only way you can look at that is in a nultiple-event
anal ysi s.

It is not in any of your slides, but |et
me just give you an idea how many events occurred
in this patient popul ation over the course of the
trial and just give you the numerical nunbers.

May | have those slides?

If you remenber back to Dr. Col eman's
slide where he showed the hundreds and hundreds of
events that took over the 24 nonth period. Let's
take a |l ook at what we saw, too. That 8 percent is

just a first event, whether it be proportion or--

file:///C|/WP51/WPFILES/0131fda.txt (194 of 220) [2/11/02 3:56:15 PM]

194



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

[Slide.]

This is for protocol 010. During the
course of that thirteen-nonth eval uation, there
were 808 SREs in ternms of Zometa 4 and pami dronate
at 849. These are the types of things that took
pl ace during that time frame. So it is
substantial. It is pretty simlar to what we are
seeing. So we are just tal king about an 8 percent

reducti on.

Now, we don't have a placebo group in this

but let's look at the next set of slides for 011
and 039.

[Slide.]

You can see, again, here, that, over that
nine-nonth tinme frane, there are a nunber of these
events occurring in the placebo treatnment group,
quite a few, 275, if you included hypercal cem a.
You were just counting that first event. |In each
treatment group, you are having an inpact. In the
treatnent group, you are seeing an inmpact on that.

[Slide.]

Finally, in protocol 039, again you see
that there are a substantial nunber of events we
are not counting. So there are a whole host of

other events that we are taking into consideration
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If you l ook at the multiple-event analysis
in terms of protocol 011 and protocol 039, it is a
25 to 27 percent reduction in these events rates.

DR. NERENSTONE: | think, Donna, one of
your questions is nore a nore phil osophical one,
whi ch is how neaningful clinically is this drug.
think no one who treats patients is going to say
this is a honme run but it probably is a snall
i mprovenent.

Certainly, for those of us who treat a | ot
of breast-cancer patients, showing that Zoneta is
not worse--and you might want to debate that--but
is probably not worse than pam dronate, getting
patients out in fifteen mnutes rather than two
hours definitely is going to add to their quality
of life and the patients will tell you that. And
that is a big deal

So that study, initself, | think, as nuch
as we don't like "me, too" drugs, does provide an
advant age, just on the basis of that al one.

MR KAZM ERCZAK: | would agree with that.
Fifteen minutes instead of two hours certainly does
make a difference when you are a patient. | agree.

DR. NERENSTONE: Dr. Tenple?

DR TEMPLE: O course, if the effect
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isn't worth anything, you can avoid the fifteen
m nutes and the two hours.

It is worth remenbering that if you | ook
at the absolute percent difference--1 nean, there
is a constant debate about this and Steve is trying
to do this, how nany people do you have to treat to
benefit anybody. |In sone settings, hypertension
and things like that, we are accustoned to | ooking
at the percent reduction in bad events when the
actual reduction might be only 1 or 2 percent per
year. But that is because the events are
consi dered so very bad.

In these, | guess not all of the events
are really horrible, but sone of them probably are.
So it is worth at |east considering the hazard-ratio part
it, too, which gives you sonme sense
of the relative reduction in the nasty events and
whi ch shows a | arger effect, obviously, than the
absol ute reduction of roughly double.

DR. NERENSTONE: Dr. George?

DR CGEORGE: Just as follow up. Actually,
I don't knowif it was addressed here. Maybe
someone knows it. Gant, | think, nentioned
sonet hing about it earlier. The endpoint, the SRE

is a very heterogeneous collection of events, sone
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of which are treatnent driven and sonme of which are
bi ol ogi cal | y based.

I have been just assuning that this is a
wi dely accepted endpoint in this area, but what is
the genesis of this endpoint?

DR WLLIAMS: | amsure Dr. Seanman coul d
comrent on this too, but, as | recall, the conpany
devel oped this endpoint for the Aredia trials and
certainly, we were involved. The basic idea was to
try to capture the very different kinds of
nmorbidity that seemed to be about of the sane
significance. There was a big debate, do you put
hypercal cem a on here, and we steadfastly said no,
that this is something different, of a different
nature, that you could treat |later.

I think that, as it happened, the bone
events ended up being a little different than we
expected. | think we were probably thinking about
| ong-bone fractures and it ended up being a | ot of
conpression fractures, of |ess significance,
perhaps, than we initially antici pated.

But | think we really have conme to think
of the radiation therapy to bone to be a reasonabl e
sort of an integrator of what--a physician, | don't

think, just willy-nilly, goes out and puts the
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patient in for a course of radiation therapy that
ended in a blinded trial where they don't know
which armis getting which

They are naking that commitnent usually
for sonmething significant. So, even though they
are different in nature, we felt like they were
about of the same significance and | think we felt
confortabl e over the past seven or eight years,
perhaps, with this event.

I don't know that it has been used
anywhere outside of the regulatory environnent.

DR. NERENSTONE: Dr. George

DR. CEORGE: Along those lines, the
consi stency of these studies, if you look at this
first page you gave us, if you do that pooling that
I was tal king about across the treatnents, it is
really remarkabl e that the proportion of patients
with an SRE, it would 36 percent in the treated
group pooled in the prostate-cancer study, in the
pl acebo, 44 percent.

In the solid tunors, the lung cancer and
others, exactly the sane thing, with a different
time period but in different kinds of events and
patterns. But, overall, you get precisely the sane

point estimates. That is with that 8 percent
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1 effect.
2 DR. NERENSTONE: Dr. Bononmi ?
3 DR BONOM: Froma clinical perspective,
4 if you prevent one patient out of twelve from

5 havi ng severe pain or from having a pathol ogic

6 fracture, | think that is very clinically rel evant.
7 Even though we can't pick it up in the quality of

8 life, all the patients are in one pool, that really
9 has a huge inmpact on the quality of life, if you

10 have terrible pain. Certainly, if you have a

11 fracture, it is much worse

12 DR NERENSTONE: Dr. Raghavan?
13 DR. RAGHAVAN: | would like to change
14 gears just a little bit. It conmes back to Matt

15 Smith's late response to ny question. You know,

16 one of the things that | think is inportant--because one
17 senses there is a consensus around the

18 table that these are relatively straightforward

19 decisions. It is the fine tuning that we are

20 spending the tine on.

21 So |, with that in mind, took the liberty

22 of looking at the package insert. 1t does strike

23 me that, in the context of prostate cancer, for

24 sonmeone who does see a | ot of prostate cancer and

25 bad prostate cancer that is aggressive, as a
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clinician, I amnot sure that | know where this
drug should find its place.

| think everything that has been said
about reducing the pain for patients is true. |
think it is good to do that, but I amnot sure that
what | have heard today will tell me how to apply
it inclinical practice. So, if it does happen
that this gets approval, | would say to the FDA,
you want to spend some tine with the conpany
| ooki ng at the devel opnent of the package insert

and getting the wording right.

We know that people tend to tel escope from

meetings such as this. | could inmagine that there
could be tens of thousands of patients who have
radi cal prostatectomnies who go on this straight
away "to prevent bone conplications."”

We know that peopl e use drugs in strange
ways. Now, even within the context of what we have
heard, | am absolutely convinced that a very good
thing to be is--1 nmean, it is not a good thing to
be stuck with prostate cancer, but it seens to get
into this trial is a good thing because every arm
has good survi val

I think what that really tells us is it is

a very heterogenous group. In the real world, the
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medi an survival for prostate cancer is short.

Skel etal -rel ated events occur nore commonly than
even in the placebo-treated group here. It
probably nmeans the doctors have managed them wel | .
I don't take that away fromthe treating team but
I do think there is case selection, as | said
bef or e.

Medi an wei ght seens to be--well, half the
patients have a wei ght between 80 and 130
kil ograns. That is pretty big for a patient with
prostate cancer. There is not a |ot of anem a.
There is not a | ot of hydronephrosis. There are
not a lot of the things that you woul d expect to
see. So what | think we have got in the definition
of patients going into the trial is a nmix of people
who have had a bit of chenotherapy for a range of
reasons.

Peopl e are on hornones, off hornones, and
so on. So, while | don't think that detracts from
the inportance of the product, | think the FDA is
going to need to spend sone tine on the package
insert. It may well behoove the conpany to | ook at
sets of patients |ike those who present with nore
significant synptons than require codei ne only.

The vast majority of patients with
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prostate cancer and bone netastases have severe
pain and maj or problens. So | think they have
pi cked a good group, which is fine, but in the
further devel opment of the drug, it mght be nice

to encourage themto | ook at sone of the tougher

cases.
DR. NERENSTONE: Dr. Loeher?
DR LOEHER: | just want to echo what
Derek said. | mean, a nice clean study which would

have answered a | ot of questions is primary
treatnment of hornonal -sensitive patients to do
orchi-activity or do LHR antagoni st with or w thout
this. Then you would be able to get renoval out of
these variables and find out exactly how to do
that. So | would encourage the conpany to pursue

t hat .

The other question | had, | guess al ong
that line, and picking up on what Donna said, is
what is the subset of patients that are going to
benefit. Do we need to treat all of these people
or can we identify then? The question | have, and
I don't understand curves and stuff, but you had
this urinary tel opeptide-creatinine ratio. |Is this
useful in ternms of predicting who will respond and

who will not respond in terns of outcome?
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1 DR. SEAMAN: | will have Rob Col eman
2 answer that who is very famliar with a |ot of the
3 things that have been done over the years and it is
4 somewhat in its infancy.
5 DR COLEMAN: Rob Col eman. Mst of the
6 data with N-telopeptides is actually fromthe
7 breast-cancer literature. It is a small series so
8 it isdifficult to add a lot of weight to it, but
9 it seems that what we should be trying to do is
10 normal i ze bone resorption. The way we neasure that
11 is, obviously, with one of these bone narkers.
12 There are sone patients who you won't
13 normel i ze bone resorption even with a
14 bi sphosphonate for reasons that are not very well
15 explained. So | think we do have to |l ook at trying
16 to use the markers to pick out those patients who
17 are unresponsi ve because, clearly, bisphosphonates
18 are not a panacea. They are an inprovenent but

19 they are not a panacea.

20 Trying to use the markers to predict who
21 is going to respond in the first place--for
22 instance, if you have absol utely normal bone

23 resorption, why add in the bone-resorption-inhibitor on top?
24 So there may be peopl e who you

25 don't need to treat or there may be people who are
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resi stant and our hope is that the markers will
sort this out

Obvi ously, there is as huge database of
information that will be anal yzed over the com ng
months to try and di ssect that out, but that is the
theory behind it. But there isn't a sort of
internationally approved set of response criteria
that we could use as of today.

DR NERENSTONE: O her comrents fromthe
conmttee? Dr. Kelsen?

DR KELSEN: No; | have no nore comments
at this point.

DR. NERENSTONE: Dr. Al bain?

DR ALBAIN. Yes. | wondered if we could
have a little bit of discussion about the |abeling
in renal function and what--

DR. NERENSTONE: W are |osing you, Kathy.
Hold on just a minute. Try again.

DR ALBAIN: | wondered if we could have a
little discussion about the | abeling and the
pretreatment renal function as well as nonitoring.
Are we going to recommend that this not be given
for creatinine clearances |ess than 30 or could we
have a little nore di scussion about that?

DR. WLLIAMS: We are having di scussions
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internally on that matter. | don't think we have
made up our mnd what to recommend. Certainly,
this is renally excreted and there seens to be a
rel ati onship between the creatinine and toxicity
and AUC and toxicity. But whether or not you woul d
recomrend treatnent outside of the range of the
study, that is still a point for debate, | think

We probably won't have that debate here.

DR. NERENSTONE: Any other questions, Dr.
Al bai n?

DR ALBAIN. Just thinking, when we give
pani dronate, as a rule, in practice, we don't
routinely--or many places do not get a serum
creatini ne before each dose. Wat we have seen
today would seemto indicate that you probably
shoul d as much as you should with this agent.

Is that going to be a strong suggestion
that it be done? It was alluded to during the
presentations. How necessary is that?

DR SCHER | think you are right that
initially the nephrotoxic nature of pam dronate was
not that obvious as inparted to us clinicians,
which it was at the time. | can't make a coment
on that label at this point but, as Grant said, the

exact labeling of this drug will be under
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di scussion. Cearly, we will be recomending, if
Zonmeta is approved, that creatinine be closely
nmonitored and there will be sone conment on |eve
of renal function. But that has to be discussed
further.

DR ALBAIN. Just to follow that up a
little bit further because these patients routinely
will be just coming in including visits for the
agent without physician input on each and every
dose. If we follow the guidelines of the clinica
trial for Zoneta, it is a lot nore involved

You hold it. You wait until it decreases
to a certain fraction, et cetera. So it may change
the national practice standards of how we give
these agents based on what you deci de.

DR. NERENSTONE: To follow that up, are
you going to recommend the vitamn D and cal ci um
which, | guess, all patients on these studies go on
and was sort of news to ne.

DR WLLIAMS: W generally do put in the
| abel the way it is done in the study. W have a
noni nferiority study which seemed very simlar with
the anmpbunt of toxicity to Aredia. W just happen
to have the sponsor for Aredia here in the sane

room | would think that we woul d generally want
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that label to be pretty simlar regarding this.

DR. NERENSTONE: Dr. Kelsen, did you have
any questions?

DR. KELSEN: No additional questions.

DR. NERENSTONE: Dr. Taylor, do you have
any questions?

DR. TAYLOR: Not right now.

NERENSTONE: | will take that as a no.

DR.

Dr. Lippnan?

DR. LIPPMAN: | just wanted to bring up
again, just to nmake sure we brought some cl osure,
al beit with, maybe, not the perfect answers, but
FDA, Bob, everyone raised the issue of the blastic
versus lytic. It canme up again in Pat's questions
about can we di ssect who woul d respond or not.
Si nce one ni ght have thought that the biggest
predi ctor m ght have been whether it is blastic or

lytic and that doesn't seemto be the case, is

there any nore discussion? | think Bob left it
with, well, you can always cone up with biologic
plausibility.

I think we have heard one nmechanism W
haven't heard any others that would dispute it and
we see results in the two tables, Grant, that you

put on this page which show very simlar results in
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1 prostate and the others.

2 So | don't know that we have any
3 informati on or anything else to say that it
4 shouldn't be used in both. | just don't know.

5 Have we resolved that? Because it is one of the

6 maj or questions that you rai sed and one of the

7 questions on the sheet. 1s there anything that you
8 want to discuss?

9 DR WLLIAMS: You have heard the

10 evi dence, preclinical and clinical. It is your

11  discussion

12 DR. PAZDUR: Perhaps you will resolve it

13 wi th your vote.

14 DR NERENSTONE: Dr. George
15 DR. CEORGE: Along those lines, one other
16 issue | haven't conpletely resolved in ny own m nd

17 is the nyeloma data with respect to the first study

18 because the main thing that concerns nme about that

19 still is that difference with the Aredia effect--not the
20 ef fect because we don't have a pl acebo, but

21 the Aredia results--in the new study and the ol d.

22 It is sort of indirect evidence that there is not a

23 constancy here but--maybe very indirect, but there

24  were sone prognostic factors that seenmed to be

25 different.

file:///C|/WP51/WPFILES/0131fda.txt (209 of 220) [2/11/02 3:56:15 PM]



file:///Cl/WP5L/WPFILES/0131fda.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

But | amstill alittle worried about
that. After saying | favor pooling generally, now
I amsort of backtracking a little bit, got a
little worried about the fact that breast cancer
seens very clear, clear-cut. That is nice. And
the nyel oma, | am wondering whether that evidence
is really there strong enough.

[Slide.]

The only thing | could think to do was to
try to find patients that were simlar within the
old trial and see what estimate effect we had. It
seened to be, if anything, greater. So that is al
I could think to do to exam ne that question. It
seened to be clear that they were a nore aggressive
di sease and one could wonder is it so aggressive
that we are going to have no effect on it.

But, in looking back at simlar patients
wi th what appeared to be nore aggressive di sease,
earlier time since diagnosis, the effect seemed, if
anything, nore, the Aredia versus placebo effect.
So | think that is about all we could do.

DR. NERENSTONE: Dr. Raghavan?

DR RAGHAVAN. | would like to respond to
Scott Lippnman's question. | think that it is only

one trial but the differences are actually quite
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compel l i ng, not withstanding the caveats that | put
in, in prostate cancer. That really is an

absol utely bl astic-netastasis-dom nated di sease. |
think they showed it somewhere in the stuff we have
| ooked at today that there were a tiny proportion
of mixed sclerotic and Iytic.

But, for practical purposes, prostate
cancer, in the board questions, comes up. You see
a picture of blastic metastasis. So | was pretty
impressed with the prostate as a paradi gm of
bl astic disease so it didn't leave ne feeling too
unconfortabl e about that issue.

DR. NERENSTONE: Dr. Lippman?

DR LIPPMAN: | think that was sort of the
poi nt, that we have sort of the biologic
plausibility, the only nechani smthat we have. And
we have consistent clinical results that also
support efficacy. So, again, | don't know that we
have anything else to resolve it, but there is no
other data to have to suggest that isn't active in
that setting.

DR. NERENSTONE: M. Kazm erczak?

MR, KAZM ERCZAK: | guess | woul d have
been a participant in your clinical trial if I

could because | ama patient with a rising PSA
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1 right now. | hope | amone of the one in twelve.
2 One in twelve is certainly better than none in
3 twelve. Thank you
4 DR NERENSTONE: If we could turn nowto
5 the questions. W have all seen the first page. |
6 am not going to go over that.
7 For new drug approval, substanti al
8 evi dence of efficacy from adequate and well-controlled
9 i nvestigations is required. Evidence
10 frommultiple clinical trials is usually submtted
11 but robust results froma single nmulticenter tria
12 have been accept ed.
13 We are going to consider whether the
14 results fromtrials fulfill the regulatory
15 requirenent. So the first study we are going to
16 |l ook at is study 010 in breast cancer and myel oma
17 In that study, 44 percent of Aredia patients had an
18 SRE on study versus 46 percent of Zoneta patients.
19 Usi ng the conservative two-95-percent-confidence-

20 interval method, the FDA cal cul ates that

21 Zonmeta retains at |least 49 percent of Aredia's

22 ef ficacy denonstrated historically in conparison to
23 pl acebo.

24 The first question, do other studies, 011

25 and 039, provide supportive evidence for Zoneta's
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1 efficacy in breast cancer and nyel ona.
2 DR SEAMAN. The nunbers are reversed, 44

3 for Zoneta, for Aredia 46 percent.

4 DR. NERENSTONE: Okay. Thank you. So it
5 is 46 percent of the Aredia and 44 percent for

6 Zometa. | amgoing to have to see a show of hands
7 and then | will ask for our participants at the

8 renote | ocations by nane. So, first we are going
9 to go around the table. Do the other studies

10 provi de supportive evidence for Zometa's efficacy

11 in breast cancer and nyel oma?

12 Dr. Kelsen?

13 DR KELSEN: Yes.

14 DR. NERENSTONE: Dr. Al bain?
15 DR ALBAIN.  Yes.

16 DR. NERENSTONE: Dr. Taylor?
17 DR TAYLOR  Yes.

18 DR NERENSTONE: Dr. Raghavan?
19 DR. RAGHAVAN: Yes.

20 DR. NERENSTONE: Dr. George

21 DR CEOCRGE: Yes.

22 DR. LI PPMAN:  Yes.

23 MR, KAZM ERCZAK: Not being a clinician, I

24 wi || abstain.

25 DR PRZEPI ORKA:  Yes.
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abst enti on.

NERENSTONE:  Yes.
BRAW.EY: Yes.
PELUSI :  Yes.

NERENSTONE: It is ten yes and one

Part b; is there substantial evidence from

adequate and well-controll ed investigations of

Zonmeta, 4 milligrans, efficacy in breast cancer and

myel oma?
Dr .
DR.
DR.
are there any

Ckay.

T %3 3 3 3B 3 B3I

Kel sen?
KELSEN: Yes.
NERENSTONE: |'msorry; first of all,

ot her comments fromthe commttee?

Kel sen?

KELSEN:  Yes.

NERENSTONE: Dr. Al bain?
ALBAI' N:  Yes.

NERENSTONE: Dr. Tayl or?
TAYLOR  Yes.

NERENSTONE: Dr. Raghavan?
RAGHAVAN:  Yes.

NERENSTONE: Dr. Ceorge
GEORGE:  Yes.

NERENSTONE:  You can now go around the
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1 table. | don't have to call your nane.
2 DR LI PPMAN:  Yes.
3 MR, KAZM ERCZAK:  Yes.
4 DR. PRZEPI ORKA:  Yes.
5 DR. NERENSTONE: Yes.
6 DR BRAWEY: Yes.
7 DR PELUSI: Yes.
8 DR. NERENSTONE: El even yes.
9 The next page. Study 039 in prostate

10 cancer. Zometa studies 010 and 011 have eval uated
11 Zonmeta efficacy in predominantly |Iytic netastases.
12 Can results fromthese studi es provide supportive
13 evi dence for Zometa's efficacy in prostate cancer
14  which produces predom nantly blastic bone

15 nmet ast ases? Further comrents fromthe conmttee?

16 I think we have tal ked about this.

17 Dr. Kel sen, do you want to start us?
18 DR KELSEN. Yes; | will say yes.

19 DR. NERENSTONE: Dr. Al bain?

20 DR ALBAIN: Yes.

21 DR. NERENSTONE: Dr. Taylor?

22 DR TAYLOR  Yes.

23 DR RAGHAVAN: Yes.

24 DR CECRGE: Yes.

25 DR. LI PPMAN:  Yes.
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KAZM ERCZAK:  Yes.
PRZEPI ORKA:  Yes.
NERENSTONE:  Yes.
BRAWLEY:  Yes.
PELUSI:  Yes.

NERENSTONE: El even yes.

Part b; is there substantial evidence of

Zonmeta, 4 milligrans, efficacy in prostate cancer

from adequate and well-controlled investigations?

Any further conments?

Dr.

Kel sen, you are doing such a good job.

Wuld you like to start?

DR.

2 %3 3 3 3 3 33

3

KELSEN:  Yes.

NERENSTONE: Dr. Al bain?
ALBAI' N:  Yes.

NERENSTONE: Dr. Tayl or?
TAYLOR  Yes.

RAGHAVAN:  Yes.

GEORGE:  Yes.

LI PPMAN:  Yes.

KAZM ERCZAK:  Yes.

PRZEPI ORKA:  Unfortunately, | have to

say no. The reason | have to say no is because, as

was pointed out, there may be a difference between

the patient groups because of the surviva
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difference in the Zometa, 4-mlligram dose so | am
not sure | could actually draw this conclusion as
much as | would like to.

DR NERENSTONE: Yes.

DR. BRAWEY: For 4 mlligrams, yes.

DR. PELUSI: Yes.

DR. NERENSTONE: The vote is ten yes and
one no.

For study 011 in other solid tunors.
Anal ysis fromboth the 4-milligramand 8-mlligram

Zonmeta arns of study 011 support the efficacy of
Zoneta. Do you agree with FDA that these results
provi de substantial evidence of Zoneta, 4
mlligrans, efficacy in the popul ation studied?
Any conmment s?

Dr. Kel sen?
KELSEN:  Yes.
NERENSTONE: Dr. Al bai n?
ALBAI N:  Yes.
NERENSTONE: Dr. Taylor?
TAYLOR:  Yes.
RAGHAVAN:  Yes.
GEORGE:  Yes.

LI PPMAN:  Yes.

2 3 3 3 3 3 333

KAZM ERCZAK: | abstain.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PRZEPI ORKA:  Yes.

NERENSTONE:  Yes.

BRAWL_EY: Yes.

PELUSI : Yes.

% 3 33

NERENSTONE: Ten yes and one

abstenti on.

The sponsor's proposed indication includes

"treatnment of osteolytic, osteoblastic and m xed
bone netastases of solid tunors." This indication
infers treatnent as indicated for patients with
bone netastases fromall solid tunors irrespective
of the primary tunor. Do you agree with this
proposed indication?

Further comments? Dr. Loehrer?

DR. LCEHRER | have some concerns about
how this may be used for prostate cancer, patients
who are not hornone refractory who have bone nets
may get prinmary hornonal therapy and do extrenely
well. The way this indication is listed, it goes
beyond what the studies were designed.

DR WLLIAMS: This is actually referring
just to the other solid-tunor group, but we will
take that into considerati on when we are thinking
about the prostate indication.

DR. NERENSTONE: Oher comments? For the
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1 vote, Dr. Kel sen?

2 DR. KELSEN: Yes.

3 DR. NERENSTONE: Dr. Al bain?
4 DR ALBAIN: Yes.

5 DR. NERENSTONE: Dr. Taylor?
6 DR TAYLOR  Yes.

7 DR. RAGHAVAN:  Yes.

8 DR CECRGE: Yes.

9 DR LI PPMAN:  Yes.

10 MR. KAZM ERCZAK:  Yes.

11 DR. PRZEPI ORKA:  Yes.

12 DR. NERENSTONE: Yes.

13 DR. BRAWEY: Yes.

14 DR. PELUSI: Yes.

15 DR. NERENSTONE: El even yes.
16 There is a last sentence. Please provide

17 suggestions for wording of the indication section

18 or the clinical-trials section of the Zometa

19 | abeling with regard to this issue.
20 Do you have enough di scussi on now?
21 DR WLLIAMS: Yes. It wasn't clear where

22 the di scussi on woul d go, whether you were going to

23 say, "all solid tunors except," this or that. But
24 | think you have addressed that.
25 DR. NERENSTONE: | would like to thank

file:///C|/WP51/WPFILES/0131fda.txt (219 of 220) [2/11/02 3:56:15 PM]

219



file:///Cl/WP5L/WPFILES/0131fda.txt

1 everybody for their attendance. We will neet again

2 at the end of February, February 27.

3 Thank you.

4 DR. TEMPLETON- SOMERS: Thank you Kat hy,
5 Sarah and David for pioneering for us. Thanks.

6 [ Wher eupon, at 2:00 p.m, the neeting was

7 adj our ned. ]
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