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PROCEEDI NGS
Call to Order and Introduction of Conmittee

DR. MARTING Good norning, |adies and
gentlenen. | would like to start the neeting.
This morning the committee will discuss nonclinical
requirenents and Phase 1 trial design issues for
t he devel opnent of oncol ogy drugs. | would ask all
of you to, please, turn off your cell phones for
the duration of the neeting. |If you have personal
needs, please |leave the roomand attend to them

I would like the committee to introduce
itself, and I would like to start on ny left with
t he FDA menbers.

DR PAZDUR  Richard Pazdur, Ofice
Director.

DR JUSTICE: Bob Justice, Acting
Director, Division of Drug Oncol ogy Products.

DR. GREEN: Martin David G een,
Supervi sory Pharnmacol ogi st for the Biol ogics
Oncol ogy Products.

DR. LEI GHTON: John Lei ghton, pharm tox.

team | eader for the Drug Oncol ogy Products.
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DR. CHESON. Bruce Cheson, Georgetown
Uni versity Hospital

DR. REAMAN. Gregory Reaman, Children's
Hospital, Washington, D.C

MS. HAYLOCK: Pamel a Hayl ock, oncol ogy
nurse, CONSUMer representative

DR HUSSAIN: Maha Hussain, nedica
oncol ogy, University of M chigan

M5. CLI FFORD: Johanna difford, Executive
Secretary for the neeting.

DR MARTINO Silvana Martino, medica
oncol ogy fromthe Angeles dinic.

DR RODRI GUEZ: WMaria Rodriguez, nedica
oncol ogi st, M D. Anderson Cancer Center in Houston,
Texas.

DR PERRY: M chael Perry, nedica
oncol ogy, University of Mssouri Ellis Fische
Cancer Center in Columbia, Mssouri.

DR HARRI NGTON: David Harrington,
statistician, Dana-Farber Cancer Institute.

DR. D AGOSTINGO Ral ph D Agosti no,

statistician, Boston University.
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DR FQIO Tito Fojo, nedical oncol ogist,
Medi cal Oncol ogy Branch, NCI.

DR BATES: Susan Bates, also National
Cancer Institute, Medical Oncol ogy Branch.

DR TAKIMOTO  Chris Takimoto, medical
oncol ogi st, Institute for Drug Devel opnent in San
Ant oni o.

DR KODI SH: Eric Kodish, fromthe
Department of Bioethics, Ceveland dinic
Foundati on.

DR, CRILLO LOPEZ: Antonio Gillo-Lopez,
i ndustry representative.

DR SAUSVI LLE: Ed Sausville, nedical
oncol ogi st, University of Maryland, G eenbaum
Cancer Center.

DR. MARTI NG Thank you. For the
conmittee nmenbers, realizing that sonme of you may
be new to us, when questions are to be raised |
woul d ask that you raise your hand. You wll be
acknow edged in a quiet manner. Then, when it is
your turn to ask your question | wll announce your

nane. So, please recognize this will not be a
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free-for-all. Next | would Iike Ms. Johanna
Cifford to read the conflict of interests.
Conflict of Interest Statenent

MB. CLI FFORD: The Food and Drug
Admi ni stration has prepared general matters waivers
for the foll owi ng special governnent enpl oyees:

Drs. Ral ph D Agostino, Maha Hussain, Silvana
Martino and Chris Takinoto. |In addition, Edward
Sausville, MD. has been granted a limted waivers
matter. Dr. Sausville is permtted to participate
in the commttee di scussions, however, he is

excl uded from voti ng.

The comm ttee nenbers are participating in
today's neeting of the Oncol ogi ¢ Drugs Advisory
Conmittee to discuss matters concerning preclinical
requirenents and Phase 1 trial design issues for
t he devel opnent of oncol ogic drugs. This neeting
is being held by the Center for Drug Eval uation and
Research. Unlike issues before a commttee in
whi ch a particular product is discussed, issues of
broader applicability, such as the topic of today's

nmeeting, involve many industrial sponsors and
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10
academic institutions. The conmttee nenbers have
been screened for their financial interests as they
may apply to the general topic at hand. Because
general topics inpact so many institutions, it is
not practical to recite all potential conflicts of
interest as they apply to each menber. FDA
acknow edges that there may be potential conflicts
of interest but, because of the general nature of
the di scussions before the conmttee, these
potential conflicts are mtigated.

A copy of the waiver statements may be
obt ai ned by submitting a witten request to the
agency's Freedom of Information O fice, Room 12A-30
of the Parkl awn Buil di ng.

In addition, we would like to note that
James Green, FDA's invited guest speaker, is
participating as a representative of Biogen |dec.

We would also like to note that Dr.
Antonio Gillo-Lopez is participating in this
meeting as a non-voting industry representative,
acting on behal f of regulated industry. Dr.

Gillo-Lopez is enployed by Neoplaatic and
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Aut oi mmune Di seases Research

In the event that the discussions involve
any other products or firnms not already on the
agenda for which FDA participants have a financial
interest, the participant involvenent and their
exclusion will be noted for the record. Wth
respect to all other participants, we ask in the
interest of fairness that they address any current
or previous financial involvement with any firm
whose product they wish to coment upon. Thank
you.

DR. MARTI NG  Thank you. Next Dr. Pazdur
will give us sone opening renarks.

Openi ng Renar ks

DR. PAZDUR: Thank you. This session wll
provide to the ODAC the current FDA requirenents
for nonclinical safety evaluation of new
anti-cancer small nol ecul es and
bi ot echnol ogy-derived drugs prior to their initia
use in human subjects. Applicants submitting
i nvestigational new drug applications, or INDs, to

the FDA for early clinical investigations of new
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bi ol ogical or snmall nolecule drugs are required to
i nclude data from nonclinical animl and/or in
vitro pharmacol ogy and toxicol ogy studies. This
requirenent is derived fromthe Federal Food, Drug
and Cosnetic Act of 1938, and codified in the Code
of Federal Regulations. The data resulting from
these studi es provide the basis for which the
sponsor, and ultinmately the FDA, nust concl ude that
the product is reasonably safe for clinical use.

Al t hough the nonclinical pharnmacol ogy and
t oxi col ogy studi es provide support for the
rati onal e and denonstrate the safety of the
clinical investigation, the type, the duration and
the scope of aninmal and other safety testing varies

with the duration and the proposed clinical use.

The FDA recogni zes that novel issues exist

in designing and interpreting nonclinical studies
for small nol ecul e drugs and bi ol ogi cal therapies
and has provi ded gui dance docunents to assi st
i nvestigators in devel oping their nonclinica
progranms. (Qui dance docunments are al so avail abl e

through the International Conference on
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Har noni zation, or ICH, that provide a framework for
nonclinical safety studies with the objective of
adequat el y achi eving the requirenents promul gated
by the FDA and ot her regul atory agenci es.

However, these docunments do not provide a
uni ver sal nonclini cal paradi gm by which al
i nvestigational drugs and biol ogics nay be tested.
Flexibility is required to address specific
concerns related to the biology of the product
itself and the patients to be included in the
clinical studies. Utimtely, the nonclinical data
must be sufficient to permit the FDA to concl ude
that patients are not exposed to unreasonable risk

Not only will the patient popul ation
dictate the amount of nonclinical data necessary to
support clinical testing, but the product class may
al so be a factor in determining both the type of
studi es conducted and the anount of nonclinica
data required to initiate and continue clinica
testing.

Bi ot echnol ogy-derived drugs, such as

nmonocl onal anti bodies, generally differ fromsnmall
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nmol ecul ar wei ght drugs in the biol ogy,
phar macodynani cs, pharmacoki netics and the
potential for cumulative toxicity. The
phar macol ogi cal and the potential toxic effects of
bi ol ogics may differ qualitatively and
quantitatively fromthe effects observed with smal
nmol ecul es; may be nore apparent with increasing
exposure and rmay not be identified by routine
non-invasi ve tests typically used to nonitor
clinical trials.

The agency generally believes that an
i ndi vi dual i zed, sci ence-based approach to
nonclinical testing requirements across different
product classes of anti-tunor therapies is
appropriate. W wll present current nonclinica
approaches for both the biological drugs and snall
mol ecul es, and attenpt to point out differences
that may exist and the rationale for these
differences. An industry perspective on these
studies will also be presented.

For nost drug devel opnent prograns, the

FDA has recommended that the duration of
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noncl i nical studies match the duration of the
proposed clinical trials, an approach supported by
the 1CH MB gui dance. However, an abbreviated
duration of nonclinical testing has generally been
accepted for snmall nolecular drugs under

devel opment as anti-tunor agents. An abbreviated
dosi ng duration has al so been proposed for sel ected
anti-tunor biol ogical products.

We will be asking your advice on
situations where the duration of nonclinica
studi es shoul d either match the duration of the
proposed clinical studies or may be abbreviated or
postponed relative to the clinical duration. Your
consi deration should focus not only on the product
under consideration but also the patient popul ation
that is being studied and the relative risk/benefit
rel ati onshi p.

The FDA has received applications that
have sufficient nonclinical data to initiate
clinical Phase 1 testing but |ack adequate
nonclinical testing to support prolonged clinica

use of the product for individual patients enrolled
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in Phase 1 studies. W will ask you to provide
gui dance on situations where extended noncli nical
safety data are unavail able, yet clinical

i nvestigators and/or sponsors may ask for

perm ssion to continue prolonged clinical use of
the product in individual Phase 1 patients. In
addition, we will ask your guidance regarding
matters to ensure patient protection where this
ext ended nonclinical information may not be
present. Thank you.

DR MARTINO Thank you, Dr. Pazdur. The
next several speakers will educate the panel on
various issues that relate to the questions that
have to be asked. CQur first speaker is Dr. David
Jacobson- Kram describing preclinical safety data
for "first in human" clinical trials in healthy
vol unt eer subj ects.

Preclinical Safety Data for "First in Human"
Clinical Trials in Healthy Vol unteer Subjects
DR JACOBSON- KRAM  Good nor ni ng.
[ Slide]

My nane is David Jacobson-Kram | amthe
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Associ ate Director of Pharnmacol ogy and Toxi col ogy
in the Ofice of New Drugs, and | have been asked
to speak to you this norning about preclinica
safety data for "first in human" clinical trials.
Typically these are in healthy subjects so this is
not so nuch focused on oncol ogy but on ot her

cl asses of pharnaceutical s.

[Slide]

VWhat preclinical safety data are required
prior to giving a new chem cal to human bei ngs for
the first tinme, and why do we require such data?
Well, it is inportant to remenber that nost Phase 1
studies are perforned in healthy volunteers, so in
a situation like this there is no risk/benefit
equation that one evaluates. Since there is no
benefit to be derived for these healthy subjects,
it is strictly a risk assessnent. So, is it safe
to give this chem cal to these volunteers for the
first tinme?

[Slide]

So, the preclinical studies define

potential toxicities. W want to determne what is
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18
an initial safe starting dose. Since this chenica
has never been given to a human being before, where
do we begin? What is a reasonable amount of this
chemical to give to people for the first tine?

What is a potential safe stopping dose? Wat
organs or systems may be at risk from exposure to
this chemical? |If there are toxicities associated
with this chemical, are they nonitorable in the
clinical trial? And, are the toxicities reversible
if there are any? And, is the chemcal potentially
car ci nogeni c?

[ Slide]

So, for the mninal data set to begin a
Phase 1 clinical trial in healthy volunteers
generally toxicity studies are done in two species.
For small nolecules this is typically rat and dog,
al though there are exceptions, and for biologics
this is nost often non-human primates. The highest
dose we expect would denpnstrate a nmaxinally
tol erated dose, and al so there woul d be included a
| oner dose with no adverse effect |evels, we want

to see the two extrenes where we see sone anmount of
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toxicity and also a dose just bel ow that where no
toxicity is being induced.

A single dose clinical study can be
supported by a single dose ani nal study. The
animal s are dosed one tinme and then there is an
early sacrifice, generally 24-48 hours after the
drug adm nistration, and then a second group is
sacrificed after 2 weeks.

[Slide]

More typically though what we see are
repeat-dose toxicity studies in animals, typically
14-28 days. This is really nmuch nore efficient
because it enables repeat-dose clinical trials. A
single dose clinical trial isn't all that useful
So, if you want to do repeat-dose studies in Phase
1, one typically does repeat-dose toxicol ogy
studies. This is also, in fact, nore efficient
since one uses fewer animals in a repeat-dose
study, although it does consune nore drug. So, for
sone new drugs that are difficult to synthesize,
fromthat perspective it is alittle less

efficient. It is also useful to include recovery
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groups so if you do see toxicity you can find out
if the animals recover fromthat toxicity at tine
peri ods after exposure is term nated.

[Slide]

What endpoints are typically |ooked at in
toxi col ogy studies? W |ook at clinical signs,
that is, aninmals have very typical behavior and we
| ook for deviations fromthat normal behavior. W
| ook at the anmount of food that is consumed. W
| ook at body weights and, in larger species we do
clinical pathology during the in-life portion of
the study.

[Slide]

Post-1ife macroscopi c eval uations are
| ooked at, at necropsy, so we are just seeing if
the organs or tissues | ook abnormal to the naked
eye. Certain organs are weighed to see if the drug
has had effects on organ weights. For clinica
pat hol ogy we | ook at henatol ogy and clinica
chemistries. Then we |ook at histopathology in al
the tissues and organs in the animals and often

t oxi coki netics so that we have an under st andi ng of
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what the exposure was |ike during the study.

[Slide]

Also, to initiate a "first in human"
clinical trial in healthy subjects we ask for
saf ety pharnmacol ogy studies. W |ook at the
cardi ovascul ar system COten this is done in
non-rodent species, typically a dog. Endpoints
such as bl ood pressure, heart rate and ECGs are
monitored. In the ECGs we | ook at rhythm and
nmor phol ogy, arrhythm a analysis and al so QT
interval to see if there is any prolongation of QT
interval associated with exposure to the drug.

[ Slide]

O her kinds of safety pharnacol ogy studies
that are done are NCS. This is typically done in
rodents and this is a functional observation
battery where we are | ooking at spontaneous
| oconotor activity, notor coordination
proconvul sive effects and anal gesic efficacies, and
al so a pul nonary safety pharnmacol ogy study were we
are looking at m nute volune, tidal volune and

respiratory rate.
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[SIide]

In addition since, again, we are dealing
wi th healthy subjects or volunteers, we want to be
sure that this chemcal isn't potentially
carci nogeni c so we ask for genetic toxicol ogy
testing. Typically, this is a bacterial reverse
nmut ati on assay, often referred to as an Anes test,
and here we are | ooking at the induction of point
mutations in the DNA. W are also looking at an in
vitro assay for chronosonal damage. Typically,
this uses cultured manmalian cells, and we | ook at
met aphase chronmosones, for exanple as you see in
the slide here, and we just | ook at the norphol ogy
of those chronpsones to be sure that they haven't
been altered or broken. Also an in vivo test for
chronosormal danmage, often referred to as the rodent
m cronucl eus test, is not required by our
gui delines but typically is often done.

[SIide]

| amgoing to switch gears a little bit.
That is the basic battery of tests required for a

traditional IND. | amgoing to spend the | ast
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couple of minutes just tal king about exploratory
INDs. Exploratory INDs are very early in drug
devel opment to be able to choose a | ead candi date
to get a series of drugs into the clinic to find
out which appears to be the npbst pronising. Once
one has conmpleted the exploratory IND, it is closed
and then one proceeds with a traditional |IND al ong
the norrmal drug devel opnent pathway which |eads to
an NDA or BLA.

So, in January of this year FDA published
a guidance on exploratory INDs. It is intended to
make drug devel opnent nore efficient by expediting
early Phase 1 clinical trials. So, these will
result in increased understandi ng between a
speci fic nmechani smof action and the potential to
treat a disease. It provides very early
pharmacoki netic data in humans. And, it selects
the nmost promising | ead candidate froma group
designed to interact with a specific human target,
for exanple as you would do in an inagi ng study.

[Slide]

In exploratory INDs clinical studies have
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no therapeutic intent. This is sinply a nethod for
choosi ng the nost prom sing drug candi date. So,
keep in mind that, again, this is done in healthy
subj ects and, again, this is just a nethod for
choosing the nost prom sing drug. Wen a |ead
compound is selected the exploratory IND is closed.

[Slide]

The toxicol ogy eval uati on reconmended for
an exploratory IND application is nore limted than
for a traditional IND. The basis for the reduced
preclinical package lies in the reduced scope of an
expl oratory IND clinical study.

[Slide]

This slide conpares the advantages of a
conventional |IND versus an exploratory IND. One of
them and probably the nost significant, is the
preclinical resources. For a traditional |ND
typically one woul d have to do from 9-12 studi es.
That woul d invol ve the use of about 220 rodents and
about 38 non-rodents, and typically takes between 9
and 18 nont hs.

For an exploratory IND the nunber of
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studies is halved. The nunber of rodents are
reduced but not dramatically, however, the nunber
of non-rodents is dramatically reduced, as is the
time that is required to performthese studies.

So, the benefits associated with a
conventional IND are that you get a ful
toxi col ogical profile. You can escalate to a
maximal ly tolerated dose in the clinical trials and
you can progress directly into Phase 2. Wth an
exploratory IND the benefits are that the anpbunt of
drug that you need to performthese studies is much
reduced. You have faster progression to clinica
trials; the capability to eval uate candi dates based
on target activity. Better devel opnent deci sions
are made nore quickly and early and |l ess costly
attrition of candi dates can occur.

[Slide]

Di sadvant ages--for a conventional IND a
much | arger quantity of the APl has to be
synt hesi zed. Decisions are nmade nore slowy and
attrition is later and nmore costly. The

di sadvant ages of the exploratory IND are that you
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have potential delayed progression to Phase 2
clinical trials and you never find out what the
maxi mal ly tolerated dose is in the clinic.

[ Slide]

So, the bottomline--CDER assesses
i mpl ement ati on of an exploratory |IND gui dance as an
important part of FDA's commitnent to inproving the
"critical path" to new nmedical products. The
anount of preclinical safety data required for
exploratory INDs is | ess than for conventiona
I NDs, and the reduction in safety data requirenents
is scaled to the goals, duration and scope of the
proposed clinical trials so that we can use |ess
resources and generate | ess data but still not
comprom se the safety of the subjects in the
clinical trial. Thank you

DR. MARTI NO. Thank you, doctor. On
behal f of the commttee though, | need you to
clarify sonething for ne. Realizing that there are
these two pat hways, who deci des which of these two
will be applied to a nolecule? 1s that a request

froma pharnaceutical to you, or howis that

file:///C)/dummy/03130NCO.TXT (26 of 384) [3/27/2006 2:59:57 PM]

26



file:///C)/dummy/03130NCO.TXT

27
decision arrived at?

DR JACOBSON- KRAM  That decision is nmde
by the sponsor. They have a choice. They can go
the traditional route and in a sense it is a bit
nmore of a ganbl e because you have to decide early
on whi ch nol ecul e you are going to pursue. So, you
take that single nolecule into the clinic and if it
fails you have invested a | ot of resources. On the
other hand, if you have a nunber of |ead candi dates
and you want to see how they behave in humans early
i n devel opnent, the sponsor can choose to open an
expl oratory I ND and make the decision as to which
nmol ecul e they are going to nove forward with. But
that is strictly their decision

PARTI Cl PANT: [ Not at m crophone;

i naudi bl €]

DR. JACOBSON- KRAM  Active pharnmaceutica
ingredient; it is basically the drug.

DR. MARTING Again, if there are
questions to be asked, please let nme know and |
wi || acknow edge you, otherwise we will not be able

to hear questions. Thank you, doctor
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Qur next speaker is Dr. John Leighton
Hi s presentation is entitled nonclinica
perspective on initiating Phase 1 studies for snal
nmol ecul ar wi ght conpounds.

Noncl i ni cal Perspective on Initiating Phase 1
Studies for Small Mol ecul ar Wi ght Conpounds

DR LEI GHTON: Good norning, nmenbers of
the advisory comittee.

[ Slide]

This slide shows the overview of ny
presentation. | will first discuss nonclinica
studi es conducted during the course of drug
devel opment for both oncol ogy and non-oncol ogy
indications. | will provide a brief historic
perspective, which the FDA had previously discussed
with the oenol ogy advisory conmittee, its
noncl i nical recommendations for initiating Phase 1
studies. | wll discuss our current
recomendati ons for nonclinical studies for drug
oncol ogy products to initiate "first in human”
studies; briefly discuss the role of our pre-IND

nmeeti ngs on oncol ogy drug devel opnent and di scuss
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sone deficiencies in the nonclinical data set for
smal | nol ecul es that may potentially lead to a
clinical hold.

[SIide]

Aggr essive neasures are usually required
to treat cancer, and therapies often include

conbi nation of toxic chem cals and bi ol ogi cs that

are intended to halt cell replication or kill tunor
cells. It has | ong been recogni zed that therapies
at doses high enough to kill tunor cells usually

i nduce serious side effects in patients but that
these side effects are less threatening to the
patient than their underlying disease. Therefore,
the nonclinical testing strategy for oncol ogy drugs
is usually less extensive, and all owable starting
doses are nuch hi gher for oncol ogy drugs than ot her
non- oncol ogy i ndi cati ons.

For drugs intended for other than
imediately life-threatening conditions, we
recomend t hat sponsors consider the
recomrendations outlined by the Internationa

Conf erence on Harnoni zation, and the gui dance
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docunent M addresses the timng and duration of
nonclinical studies relative to clinica
devel opnent.

[ Slide]

This slide shows some of the nonclinica
studies that are usually conducted to support drug
devel opment for both oncol ogy and non-oncol ogy
i ndi cations. Pharnacol ogy studi es assess nmechani sm
of action and provide sone evidence of efficacy of
a drug. | will discuss the role of these studies
for oncology drugs in later slides.

Phar macoknetic studi es provide informtion
on absorption, distribution, nmetabolism and
excretion. These studies are strongly encouraged,
particularly for drugs with extended expected
duration of exposure, for exanple drugs
admi ni stered by depot fornul ation

Saf ety pharmacol ogy studi es provide
i nformati on about vital organ function,
particularly central nervous, respiratory and
cardi ovascul ar systenms. Evaluation of these

systens should take place prior to "first in
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human, " either as part of stand-al one safety
phar macol ogy studies or as part of the genera

t oxi col ogy eval uation. Stand-al one safety

phar macol ogy studi es have not been necessary for
drugs administered locally or for those drugs
intended for patients with |life-threatening
condi tions.

Toxi col ogy studi es provide the basis of
initiating the start dose and information about the
safety of a drug, and | will discuss the role of
these studies in later slides.

Genetic toxicity studies provide
i nformati on about nutagenic and cl ast ogenic
potential of a drug. Reproductive toxicology and
carcinogenicity studies, when needed, are al so
important for drug devel opnent. Safety
phar macol ogy, genetic toxicol ogy studies,
reproductive tox. and carcinogenicity studies are
not generally necessary for drugs intended to treat
patients with life-threatening disease so | wll
not di scuss these studies further.

[Slide]

file:///C)/dummy/03130NCO.TXT (31 of 384) [3/27/2006 2:59:57 PM]

31



file:///C)/dummy/03130NCO.TXT

32

In the 1970s nost drugs in devel opnent
were your traditional cytotoxic agents. |n an
effort to streamine devel opment and expedite the
toxicology testing that was in place at that tine,
the FDA discussed its recommendations with the
t oxi col ogy subconmittee of the oncol ogy advisory
committee in several neetings in 1979. As a result
of these deliberations, the FDA then presented to
the oncol ogy advisory conmittee a revised testing
par adi gm

This revised testing paradigmincluded a
study in mce that was to identify the LD10, which
is alethal dose in 10 percent of the animals on a
daily times 1 and daily tines 5 schedule. These
studies were to include a 28-day recovery period.
A second set of studies in dogs was to assess the
safety of one-tenth the |ethal dose 10 on the sane
daily times 1 and daily times 5 schedules. A
second dose in dogs should then produce
over-toxicity. A 60-day observation period to | ook
at delayed or irreversible toxicities was also to

be included in the study design
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Hi st opat hol ogy was recomrended for both
species. It was not required prior to Phase 1
however, it was to be submitted fromthe dog
studies to the FDA prior to initiation of Phase 2
trials. The FDA al so stated during the course of
the May, '82 advisory conmittee neeting that the
data fromnonclinical studies that would trigger
additional testing would be clarified.

[Slide]

Wil e the regul ated i ndustry was
reevaluating its nonclinical testing strategy in
the 1990s, the FDA toxicol ogy group and oncol ogy
group was al so reevaluating the nonclinica
recommendations. As a result of this interna
reevaluation, this was elucidated in an article by
De George et al. in 1998. The article describes
what is our current approach to toxicology testing
for initiating Phase 1 trials. The article also
di scusses ot her issues, for exanple, studies
required for chenoprevention and studies required
at both the IND and the NDA stage, but | wll focus

the di scussion on those studies required for
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initiation of Phase 1 studies with end-stage
di sease

[ Slide]

According to the De George article the
safety intended for "first in humans" is assessed
to study the pharmacodynam cs, pharnmacokinetics,
toxicology and their inter-relationship. At a
m ni mum we expect the sponsors to conduct
toxi col ogy studies in two species, a rodent and a
non-rodent. This differs fromthe reconmendati ons
fromthe 1980s which specified a study in mce and
dogs. The goal of these studies is to identify the
start dose; identify organ toxicities and
reversibility; and to guide dosing regi mens and
escal ati on schemes. W expect that these studies
foll ow standard protocols. Standard protocols are
publicly avail able and npbst conpani es have
devel oped their own testing assessment. W expect
that studies follow the clinical schedule, route
and formul ati on as nuch as possible, and studies
shoul d be conducted according to Good Laboratory

Practices, or QPs.
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[ Slide]

Per haps the area of npbst concern to
sponsors is to make sure that their preclinica
study schedul e supports the intended clinica
schedule. This slide shows sone of our
recomrendati ons. The International Conference on
Har noni zati on does not have anythi ng specific about
the preclinical schedul es necessary to support
oncol ogy drug devel oprment, and the De George
article is not conprehensive in this regard.

Some of the more conmon schedul es seen by
the Division include studies where drugs are
adm ni stered every 21 days, studies where drugs are
admi ni stered weekly, with one week off, and
continuous daily adm nistration. So, as a genera
recomrendati on, the Division would reconrend t hat
sponsors follow a one to one concordance between
the toxicol ogy study design and the intended
clinical schedule, at least for the initial part of
the clinical dosing schedul e.

[ Slide]

It is our expectation that studies be
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conduct ed according to Good Laboratory Practices.
This is described by the Code of Federa
Regul ations, or CFR in Part 58. These are a set
of organizational requirenments to assure the
generation of high quality, reliable safety data
and include, anong other things, for exanple,
anal ysis of the test article, testing of dosing
solutions, identification of qualifications of
study personnel, adequate record-keeping, etc.
However, if studies are not conducted according to
Good Laboratory Practices, then sponsors need to
expl ain devi ations fromthese practices and di scuss
their inpact on the study outcone. Draft,
unaudi ted studies are acceptable for the initiation
of the IND, but the final quality assurance study
reports should be available within 120 days of the
initiation of the IND

[Slide]

This slide shows our approach to setting a
start dose for patients with end-stage di sease
This slide details the approach for cytotoxic

drugs. W have adopted this approach for
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non-cytotoxic drugs as well. It is expected that
sponsors in their nonclinical studies deternine the
dose that is severely toxic to 10 percent of the
rodents, also called the STD10. This is then
converted to a body surface area basis, and sone of
the conversion factors are shown in the second box
in the slide.

The question is then asked is one-tenth
rodent STD10 on a body surface area basis severely
toxic to non-rodents? |n nost cases the answer is
no. 1Is the rodent an inappropriate species? In
nmost cases the answer is no for small nol ecul es.
Therefore, the start dose is usually set at
one-tenth the rodent STD10.

[ Slide]

Anot her area of concern to many sponsors
is what duration of nonclinical studies relative to
the proposed Phase 1 is acceptable. For snal
nmol ecul es, in the absence of docunented di sease
progressi on and acceptable toxicity, when drugs are
adm nistered on an intermttent schedule, as shown

two slides ago, then in general nultiple cycles are
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acceptable in the clinical trial. For therapeutics
that are intended to be admi nistered continuously,
then continuous dosing for 28 days in rodents and
non-rodents is generally sufficient to support
clinical trials past 28 days

The rationale for this study was
articulated in the De George article in that |onger
duration studies nay |l ead to an unacceptable start
dose. Shorter duration studies do not adequately
predict potential toxicities. |In addition, plasm
hal f-1ife indicates that for nbost drugs there is
little accurmul ation and that steady state is
reached fairly quickly. Al so, this approach
depends upon clinical assessment of the safety of
the appropriate interval to support continued
dosing in individual patients beyond the duration
of toxicol ogi cal support.

[ Slide]

Anot her area of interest to many sponsors
i s what studies are necessary to support
combi nations of drugs to be used in clinica

utility. The FDA has issued a draft gui dance on
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this topic of nonclinical safety eval uation for
drug conbi nations. However, the oncol ogy
perspective is that toxicol ogy studies of drug
conbi nations may not be necessary for patients with
advanced di sease if no pharnacokinetic, netabolic
or pharmacodynam ¢ synergy is expected; drugs are
not packaged as part of a conbination; and all
conmponents of the conbination are well studied

i ndividually; and, information from pharmacol ogy
studi es may be useful to assess whether additiona
t oxi col ogy studi es are necessary.

[ Slide]

Phar macol ogy studies are very inportant to
many sponsors as they provide the initial proof of
principle and are used to select |ead conmpounds for
further clinical devel opnent. However, the
Di vi sion's perspective is that pharnacol ogy
activity, as assessed by nodels of disease, are
generally of |low relevance to the safety decision
which is primarily determ ned in your toxicol ogy
studies, and the efficacy determ nation which is

primarily determined in later stage clinica
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trials.

The reasons for this are that efficacy in
vitro and in vivo fromnonclinical studies my not
adequat el y and dependably predict clinica
efficacy. The reason for this is because of
het erogeneity. There may be inter-species
differences in absorption, distribution, nmetabolism
and excretion of the drug, and the role of the
i mmune systemin tunor biology can also be cited.
O her factors can also be cited as well.

However, we believe these pharmacol ogy
studi es are useful for assessing an appropriate
clinical schedule for study; justification of the
drug conbination; and al so understandi ng the effect
of the drug at the nolecular target. For exanple,
what is the receptor specificity? 1Is an
anti-estrogen going to cross-react with a group of
corticoid receptors, for example? W think
phar macol ogy studi es are al so useful for
i dentifying and eval uating the biomarkers that may
be used in clinical studies.

[Slide]
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In order to help sponsors nake sure that
their clinical testing strategy and their
nonclinical testing strategy are appropriately
al i gned, we recomend that sponsors neet with us
prior to the filing of an IND, or investigationa
new drug application. These are highly
recomended, particularly for unique products or if
there are uni que questions on which the sponsor
wants to get feedback. The purpose of this is to
get feedback fromthe Division as to the
appropri ateness of the initial clinical devel opnent
plan. It is inportant to stress that this is not a
full data review. Generally only study synopses
are subnmitted, or the studies, both nonclinical and
clinical studies, are still in planning. It is not
a protocol concurrence including the start dose.
This is a review issue when the full INDis
submitted

[ Slide]

So, what are sone deficiencies in
nonclinical data that may lead to a clinical hold?

I would Iike to stress that there are usually
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multiple factors described on this slide and
associated with any clinical hold. It is usually
not just one issue. For exanple, there may be an

i nadequat e study design; standard toxicol ogy
protocol s are not foll owed; appropriate endpoints,
for exanple, clinical chem stry, histopathol ogy,
are not adequately assessed; and there is an

i nadequat e nunber of animals to assess the severely
toxic dose to 10 percent so we can't really set a
start dose. Study reports are not organized in a
manner for review, or were not provided, meaning
they either would not or could not be provided to
the agency for review. Data could be provided in a
single test species rather than the recomended two
test species so we can't determ ne whether or not
the start dose is acceptable. The studies were not
conduct ed according to Good Laboratory Practices,
and devi ations from Good Laboratory Practices were
not discussed. There is no data to support the

i ntended route of adm nistration. An exanple of
this would be an 1V drug and now t he sponsor wants

to go to intracranial admnistration and we have no
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basis upon which to set a start dose for that route
of administration. Studies are of inadequate
duration to support the intended clinical trial
Both comercial and investigator initiated | NDs
have been put on hold for these reasons. However,
the usual approach of the Division is to work with
the sponsor to avoid the clinical hold.

[Slide]

So, in summary, what we request is that
sponsors conduct two pivotal toxicology studies
usi ng the same schedul e, formulation and route as
the proposed clinical trial. A rodent study should
be conducted to identify |ife-threatening doses;
and a non-rodent study to confirmthat
non-|ife-threateni ng doses have been identified.

St udi es of 28 days shoul d be provided for drugs

i ntended for continuous administration. Studies of
one of several adninistrations, depending upon the
schedul e of the internmittent schedul e should al so
be provided and full histopathol ogy should be
provided in one of those studies. her studies

shoul d be conducted as needed, and standard
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protocols should be nodified as suits the needs of
the particular drug. Miltiple cycles and
continuous treatment are generally acceptable,
assuning that there is an acceptable safety profile
inthe clinical setting. Pre-IND neetings with
sponsors are encouraged to di scuss probl em areas
and provide alternative pathways to initiate the
Phase 1 trial, and nost clinical holds are resol ved
t hrough di scussions with the sponsors. Thank you.

DR, MARTI NG Thank you. Qur next speaker
is Dr. Janes Green, presenting the industry
perspective on this issue.

I ndustry Perspective: Preclinical Devel opnent
Consi derations for Biologics

DR. J. GREEN: Good norni ng.

[ Slide]

My name is Dr. Jim Geen. | am Senior
Vice President of Preclinical and dinical
Devel opnent Sci ences at Biogen Idec, and | am al so
currently the chair of BioSafe, which is an expert
i ndustry preclinical group in the Bl O organi zati on.

I would Iike to thank Dr. Leighton today for the
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invitation to speak to you about this inportant
t opi c.

[Slide]

Before | get into ny formal presentation
want to offer a couple of background coments, and
these are indicated on the first two slides.

First, as we sit here this norning, | think it is
inportant to realize that we have literally decades
of experience working with conpl ex bi ol ogi cs,
taking themfromthe preclinical setting into human
trials.

Second, as Dr. Pazdur indicated in his
remarks, we have a nunber of guidance docunents
whi ch have gui ded these prograns over the years,
beginning with the FDA's "points to consider"
docunent that was available in the md '80s, and
foll owed by the I CH gui dance docunent which deal t
with preclinical safety eval uation program design
consi derati ons and approaches. This gui dance
docunment, which was available in the md to early
'90s, dealt with pharmacol ogy, toxicology, kinetic

and uni que considerations which differentiate
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bi ol ogi ¢ drug devel opnent progranms from snal |
mol ecul es. One of the key points of the S6
docunent was the case-by-case approach. Wat is
meant by that is that one program desi gn nay not
| ook I'i ke another due to product specific concerns,
and | will be com ng back to that point severa
times during ny presentation this norning.

[Slide]

VWhat | was asked to speak to you about
this norning by FDA organi zers, as indicated here,
was to address specifically differences for
preclinical devel opment prograns for snal
nmol ecul es and biol ogics, and raise for discussion
how woul d these differences influence the
determ nati on of how rmuch preclinical data is
sufficient to support Phase 1 trials. Recognizing
that this is an oncol ogy focus, we are dealing with
refractory patients that have no options, no
treatnent options and, in ny view the benefit/risk
scenario in that case is severe, and present
exanpl es which would influence the transition of

programs fromthe preclinical setting to the Phase
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1 point but overall provide useful information. It
is that last point, provide useful information,
where | have a fair degree of latitude with respect
with what | convey to you this norning.

[Slide]

So, with that charge, what | have deci ded
to do this norning is to speak to you about these
four areas. First | amgoing to, as indicated or
as requested, contrast small nolecul es and
bi ol ogics with respect to inportant considerations
that need to be considered. Recognizing that the
focus this norning is on biologic drugs, | wll not
be speaking to anything related to vacci nes,
cel |l -based therapies or gene therapies. These are
ot her considerations entirely.

For the committee's information, | wll
then, in a fairly didactic nanner, convey to you
what | refer to as general principles. These wll
be regarding the utility of toxicol ogy assessnents,
the utility of pharmacoki netic assessnents. Wth
respect to pharnacoki netic assessnents, because one

of the npbst inportant considerations that we have
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in going fromthe preclinical to the clinical arena
is dosinetry, | will share with you sone exanpl es
that | found interesting and | think need to be
consi dered when you nmake that transition. | wll
then give you ny perspective, which is shared by
many of my committee menbers of the BioSafe group
regardi ng preclinical devel opnent requirenents for
Phase 1. Then | will have some sunmary conments.

[ Slide]

So, the key nessages that | hope to
deliver to you in ny presentation are indicated
here. The first is that compared to small nol ecul e
drug devel opnent prograns there are inportant
di fferences for biologics that affect program
desi gns and assessnent paraneters. Second,
wel | - desi gned phar macol ogy, toxicology and kinetic
studies are inportant to support the determ nation
of safe use conditions for human trials with
oncol ogy drugs. Finally, four-week repeat-dose
toxi col ogy studies with recovery periods should be
adequate to support extended treatnment of

respondi ng and stabl e disease patients in nost
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cases. Again, a case-by-case deternmination is
recomrended for that latter point. 1In particular,

I hope there is sone consideration this norning
regardi ng what we nmean by stabl e di sease and how we
characterize that popul ati on because | think we
have some work to do in that particul ar area

[ Slide]

To begin ny presentation about inportant
differences, first I think we have to realize that
nmost biologics, if not all, are non-oral routes of
adm ni stration, intravenous, extravascul ar,
intra-tumoral, intracranial, as was indicated
earlier.

Second is that these are |large and conpl ex
mol ecul es, which is indicated in this cartoon.

This is a typical antibody construct. And, | think
it is inportant to recognize that these have a
compl ex three-di mensional structure. Because of
that, early in devel opment structure activity

rel ati onships that are typically explored for small
mol ecul es are difficult to perform Al so indicated

here | think is a | evel of conplexity which is not
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shared by many smal | nol ecul es.

Here we have essentially tunor-targeting
bonding sites in the CDR region, but we al so know
that the Fc region can also interact in a specific
or non-specific manner with intended or
non-intended target sites. |In fact, this area of
the antibody is subject to glycosylation changes
and these glycosyl ati on changes, which are rel ated
to how the material is rmade, can affect
phar macoki netics; can affect pharnmacodynam cs; and
can affect the interaction in biologic activity of
mol ecul es with this type of construct.

In addition, nany of these antibodies are
engi neered to carry effector nolecules, chenicals
essentially which are targeted to particul ar tunor
type. Wiat is shown here are four but, in reality,
these nol ecul es vary in the nunber of pay-|oad
mol ecul es that are carried. There can be one,
there can be ten. W usually hear a nunber on
average reflected, but these are conpl ex m xtures,
m xtures meaning that they are variant forms and it

is not one highly purified formas opposed to a
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smal |l nolecule. This conveys a |evel of conplexity
which | think is inportant to consider,
particularly in the early devel opnent stage.

Anot her inportant contrast is that there
are no nmetabolites in a conventional sense. Snall
mol ecul es are typically subject to conpl ex
nmet abol i sm  Here netaboli sm nmeans sonet hi ng
different. What is illustrated here is a disulfide
bond. This can sometines be cleaved. You have
hal f anti bodies perform The half antibodies
essentially can have their own activity, their own
phar macoki netics. Again, the point here | think
which is inmportant to consider is that these have a
| evel of conplexity which is sonewhat greater than
smal | nol ecul es.

[ Slide]

In addition, what is inportant is how the
mol ecul e i s nade because how the nol ecul e i s nmade
affects what is referred to as key product
attributes. These product attributes govern the
pot ency, safety, efficacy or biologic activity of

the particular nol ecule. Those, in conbination,
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affect the therapeutic ratio and the risk estinates
whi ch are perforned and synt hesized during earliest
phases of preclinical devel opnment. As the
manuf act uri ng processes change, process-rel ated
contami nants can change to sone degree the kinds of
pl atform t echnol ogi es that are avail abl e t oday.
particularly don't think this is an issue but it is
sonet hing that has to be paid attention to,
particularly in early devel opment. Sonetimes you
hear the term process equals the product. | think,
in particular in the early stages of devel opnent,
this is very true. |In later stages of devel opnent
as we get an understandi ng of what these key
product attributes are perhaps that becones |ess

i mportant.

[ Slide]

There is one inportant unique issue that
affects the safety assessnent of biol ogics and that
deal s with i nmmunogenicity conplications. These
conplications can sonmetines lint the duration of
repeat -dose treatnent in toxicology studies. In

practice, in my own experience and | think in the
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broader experience, this has not been a mmjor
issue. Al of these nolecules are not I|ike
interferons, for exanple, which are highly
i mmunogeni ¢ and can only be adm nistered for very
short periods of time in animal nodels. However,
i mmunogeni city, as it occurs, can affect
phar macoki neti cs and can affect pharnmacol ogic
activity of the preparation. Sonetines the changes
i n pharnmacoki netics can be reflected by increase or
decrease in clearance, a change in dose and
potency. Sonetinmes a change in pharnacol ogic
activity can be attributed to a neutralizing
response. But overall these are issues which have
been dealt with, | think, very satisfactorily in
the preclinical and the clinical arena.

[ Slide]

| indicate that this al so happens in the
clinical arena. What is the experience to date?
Vell, the first four kinds of severe reactions,
fortunately, are very rare both in aninmals and in
the human setting. |nmrune response, however,

generated to a biologic is nore comon. This is

file:///C)/dummy/03130NCO.TXT (53 of 384) [3/27/2006 2:59:57 PM]



file:///C)/dummy/03130NCO.TXT

commonly seen in animals and it is commopnly seen in
human clinical trials. The kinds of imune
responses | have categorized on the next slide.

[ Slide]

They are bucketed into what are viewed as
the benign category, and a good example here is
growt h hornones and insulins where the rate of
ef fect can be between 25-40 percent but it is a
beni gn response and has no safety or activity
consequences to a | arge extent.

The ni xed response, where you nay have a
| ower incidence, sonetines |less than 10 percent and
sonetinmes up to 20 percent, may be a benign
response, a binding response, non-bl ocki ng
response, non-neutralizing but, again, mxed.

The kind of response that you are nost
concerned about is the response where an anti body
response is to the biologic. The biologic
cross-reacts with some endogenous factor, renders
the subject physiologically inconpetent with
respect to that particular physiologic activity

but, fortunately, these are very, very rare. Many
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times you hear that this is a mgjor conplication in
bi ol ogi ¢ drug developnment. In ny view, this is
sometines overstated and it is an aspect which is
certainly different for biologics, not to the sane
extent involved in small nol ecules, but is
adequat el y bei ng addressed and handl ed.

[ Slide]

So, what are the effects of these unique
i ssues on the preclinical safety assessnment? Well,
you interpret the safety assessnent data with prior
know edge of what these unique issues are. If the
safety assessnment is not conpromi sed, there are no
consequences. |f there are uncertainties which
remai n, then these issues are conmuni cated to the
physi ci an and the patient by the usual neans--FDA
regul atory review, infornmed consent, investigator
brochure, IRB reviews, et.

[ Slide]

Now | amgoing to turn ny attention to
sone general conclusions or principles regarding
the utility of toxicology studies. First, | think

it is inportant to recognize that a range of
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t oxi col ogy responses can be observed dependent upon
the properties of the nolecule. Toxicity is

someti mes non-exi stent, sonmetines mld and
occasionally severe. Oten the toxicity is limted
to an extension of the known pharnacol ogy.

However, there are exanples which are, fortunately,
very few but where severe non-pharnmacol ogi c
toxicities are sonetines observed and | will share
one of these exanples with you this norning.

[ Slide]

I had indicated earlier that sometimes the
duration of toxicology studies can be Iimted and,
as has been indicated in Dr. Pazdur's and Dr.

Lei ghton's renmarks, the duration of toxicology
studies is often linked to the duration of the
intended clinical trials. This has to be a
case-by-case determ nation for biologics, in ny
view It has to be initially based on the pl anned
duration of the clinical trials but, if there are
considerations that arise related to unique

di fferences, sometines this has to be nodified

For exanple, a blocking or a neutralizing response
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that neutralized the activity of a nolecule after
three or four weeks of adm nistration, testing that
mol ecul e for any duration | onger than that is not
going to provide any useful information.

I think it is inmportant to recogni ze that
four-week repeat-dose studies in one or two
phar macol ogi cal | y responsi ve species and standard a
recovery period, are typical across nmany
i ndi cations for biologics and historically are
adequate to support IND filing and the safe
initiation of clinical trials across a w de array
of indications.

[ Slide]

It is also inportant to recognize that
many proteins are well conserved and
phar macol ogi cal |y active across species. Rodent
nodel s may sonetinmes be useful, as indicated by Dr.
Lei ghton's presentation. Non-human prinmates are
sonetinmes used for biologics. Sonetines other
non-rodent species are used. Inportantly, and this
is a property which differentiates certain classes

of biologics, single specie safety assessnents are
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sonetines scientifically justified.

What do | mean by that? Many tinmes for
the specie that you are characterizing you find
only one representative specie that the nolecule is
pharmacol ogically active in. So, you study that
specie. You profile that and you try to rel ate
that essentially to the human di sease condition
If all other species which are typically used are
phar macol ogi cal ly active there is no value in
studying in that particular biologic in that
particul ar setting. Therefore, sonmetines
applications for biologics do contain only one
speci e and these should be acceptable if properly
justified by the sponsor

[ Slide]

Oten dosinmetry and toxicity profiles
established in aninmal nodels are directly rel evant
to humans. Wsat do | mean by that? Well, here is
a slide, which I was shown a nunber of years ago by
i nvestigators at Roche, which attenpted to
correl ate observations between rodents--in this

case non-human prinmates, and the human setting at a
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very high level, nmeaning were the sane kinds of
pharmacol ogy or the same ki nds of biol ogies
observed? | think you can see here that there are
nore pluses than negatives. | would say that ny
own personal experience reflects this as well.

[ Slide]

One last point with respect to toxicol ogy
assessnents that | would Iike to share with you
this morning is that the level of initial--1 say
initial--oxicology concern should extend beyond the
phar macol ogy and i mmunogenicity concerns. The
reason for that is that sonetimes unexpected target
organ toxicity and dysfunction can be seen. | have
an exanpl e which involves a thronmboenbolic
complication which I will revieww th you

[ Slide]

Here is an excised lung froma prinate
that was treated with weekly doses of human
nmonocl onal antibody to a CD40 |igand. You can see
an infarct there in this particular |obe of the
| ung.

[Slide]
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Upon di ssection, there was a subacute
thronbus that potentially was pulled out of the
pul monary artery.

[ Slide]

Upon m croscopi ¢ eval uati on, you can see
| oss of vessel patency and occl usive vascul opat hy
which was seen in the magjority of treated ani nals.

[Slide]

Wy is this inportant? Well, this was at
that tinme, and still is today, a finding which was
unrel ated to the expected pharmacol ogi c activity of
the molecule. It was clinically silent in aninmals.
It was observed in animals and clinical trials.
From ny perspective, it underscores the rel evance
of well-designed and conducted nonclinical studies
to identify relevant human risk factors

[Slide]

For pharnmacokinetic studies, sinply
stated, clinically relevant disposition profiles
can routinely be constructed in pharmacol ogically
responsi ve ani mal nodels. These studies enploy the

clinical route and dosing reginen. The studies
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cover the dose range enpl oyed and toxi col ogy
st udi es.

Therapeutic ratio estinmates are supported
on the basis of either body weight surface area,
exposure extrapol ati on or some nixture, depending
upon the preferences of the reviewers or
departnents of the agency. Techni ques of
i nter-species scaling regarding kinetic data and
t oxi coki netic data are sonetines useful. And, on
the basis of this data nmultiples of the projected
human dose and exposure or safe starting conditions
are devel oped. Well-designed kinetic studies are
i mportant and rel evant, and can be hel pful in the

support of Phase 1 trials in patients.

[Slide]
What is illustrated here is a sinple
relationship and this illustrates this point. The

right-hand corner is human data and in the | ower

| eft corner is animal data. Wat you can see on
this particular plot is that clearance is predicted
based upon work that essentially was perfornmed in

| ower ani mal species. |If you establish this
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relationship early in a particul ar devel opnent
program any ki nd of regi men change or nodeling
change which you anticipate in clinical trials can
be nodel ed essentially on the basis of this
relationship. Does it work all the tine? No, but
in my experience it works nore often than not, and
is an approach that is useful and should be
consi der ed.

[Slide]

Now | would like to turn ny attention to a
coupl e of exanpl es which have a direct rel evance to
Phase 1 starting conditions in the area of
dosinetry. These deal with issues of non-linearity
and changes in site of injection and route of
adm nistration. | think it would be inportant to
keep these in mnd when you are setting dose
condi tions and you are considering what is
necessary essentially to support the initiation of
Phase 1 trials in patients.

[Slide]

Bel | - shaped dose response profiles are

soneti nmes observed. This is a cytokine wound
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heal i ng agent, TG-beta, which is adm nistered in
an ani mal nodel. What you can see here is that
| ower doses pronote wound heal i ng; higher doses
retard it. Al right? So, the issue here is if
give nore, you don't get nobre, a concept very, very
common to maxi numtol erated dose for snal
nmol ecul es that sonetinmes does not apply to biol ogy
and biol ogics. This should be kept in mnd.

[Slide]

This doesn't project that well, | am
sorry, but it is in your handout. This is a
kinetic profile which was done early in the
devel opment of a humani zed nonocl onal anti body
agai nst a particular integunent that we have in
devel opment. Animals were adm ni stered the drug on
one day, then serial sanples were taken over tine.
What you can see, going fromlow to high doses, is
a readily apparent change in residence time. Al
right? So, the drug essentially at the high dose
here takes a longer tinme to clear fromthe
body--and these are essentially days down

here--than | ower doses that cleared it over a nuch
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shorter period of tine.

What does this tell you and why is this
important? Well, this may be one of the first
i ndi cations that you don't have a |inear
relati onship in extrapolating dose. |f your
therapeuti c dose area here, your dose range--this
is mcrograns on this scale and this would be
10--let's say you wanted to target a dose that was
above this level you could say, well, any of these
three doses perhaps would give you that |evel and
essentially perhaps saturate the receptors that you
have of interest. So, that is one point.

[SIide]

Is this relevant essentially in the
clinical setting? Well, this is the sanme anti body
that was studied in Phase 1 trials, and what is
expressed here is clearance over a dose range of
0.03 to 3.0 and what you see is a dramatic change
in the clearance over that dose range. So, if you
had projected your therapeutic dose to be in the
| ower end of this range where you have w de sw ngs

in clearance why woul d you expect there to be any
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kind of uniformty of response?

So, | think this is one of the npst
i mportant observations early on that you can
determne, but it also speaks to a | evel of
complexity with some of these antibodi es which gets
to the issue of how you are considering dose, and
you are determning biologically effective doses or
dose ranges.

[Slide]

Wel |, what is happening here? As | said,
this is a humani zed anti body, and if you renenber
fromthe earlier slide that depicted the antibody
with the multiple binding sites, both on the Fab
region and the Fc region, you have differentia
competing receptors. So, the clearance essentially
that is occurring at the | ower doses is an apparent
cl earance. The antibody is not |eaving the body;
it is just essentially being taken up by receptors.
So, this is an inportant point to keep in m nd when
you are consi dering dose extrapol ati ons.

[Slide]

Rout e changes--well, this is essentially a
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subcut aneous route, varying the subcutaneous route
within the ani mal between the |l eg and the
intrascapular region. |If your biologic effect is
related to peak concentration, just by this sinple
change in location of the same subcutaneous route
of admi nistration you have a change i n peak
exposure, and perhaps a | oss of biologic activity.
That is sonmething to keep in mnd when you are
making this kind of determination within a clinica
study and determ ning where to adnmnister drug in a
particul ar patient.

[ Slide]

Dr. Leighton indicated about the change in
routes, going fromSCto IM Wll, this shows
essentially the sanme kind of change in peak
concentration fromIMroute of administration of
growth hornone to SC. Inadvertently, if this had
been made wi thout consideration that you are
af fecting the peak concentrations you could have
| oss of pharnmacol ogic activity in that particul ar
setting.

[Slide]

file:///C)/dummy/03130NCO.TXT (66 of 384) [3/27/2006 2:59:57 PM]

66



file:///C)/dummy/03130NCO.TXT

67

When we are considering the output of a
preclinical devel oprent program the one question
that is first and forempbst on our mnds is can a
new drug product be used safely in early clinica
trials. Typically, for a biologic devel opnent
program for a cancer biologic intended for somne
ki nd of repeat-dose treatnent, this is the kind of
study selection that you night typically see.
Agai n, a nunber of studies to identify the rel evant
speci e based upon pharnacol ogi ¢ response; a tissue
cross-reaction study to identify non-specific
of f-target binding sites; single dose kinetic
studies in one or nores species to get a handle on
dosimetry, as | described earlier; and single and
repeat - dose toxicology studies with sone type of
recovery period in one or two rel evant species.
You can see that the total nunber of study types is
on the order of 8-10. This is based upon a
background of information that is put together in
t he pharnmacol ogy of the drug di scovery area that
addresses efficacy, nmechani smof action,

availability of biomarkers, availability of
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response indicators for exanple. The tinme frane,
interestingly, for preclinical devel opment for
these studies is usually on the order of 6-12
nmont hs where the discovery period can range from
2-3 years.

[ Slide]

What does our experience tells us is
necessary and reasonabl e, reasonable | ength of
t oxi col ogy studies that should be required to
support repeat dosing of responding patients in
Phase 1/2 oncology trials? Historically, as Dr.
Lei ghton had indicated, for small nol ecul es that
are intended for daily administration 4-week
repeat - dose studies are sufficient---have been
vi ewed as sufficient for many prograns.

Hi storically, 4-week repeat-dose studies
for biologics have been viewed as sufficient to
treat responders in early drug devel opnent
programs. My own experience is with R tuxan and
Herceptin to support that.

Recently we have been requested, to have

| onger-term studi es. Sonetines three nonths,
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sonetinmes | onger duration is being requested to
support treatnment beyond one nonth, particularly in
patients who are in the stable di sease category.

It is not required essentially to treat patients
that are giving an objective response. | think the
i ssue is how you are determ ning what stable
di sease neans. | have nmy own view on that. For
exanple, a patient that is perhaps not giving an
obj ective response by typical neasures but, on the
basi s of biomarker neasurenents, the biology is
going in the right way and there is no untoward
effect that the person is presenting, should that
patient be allowed to continue therapy beyond the
support of the liniting four-week ani mal toxicol ogy
st udi es?

[ Slide]

The question to you is are the cited
di fferences between the small nol ecul es and
bi ol ogi cs of sufficient concern to warrant
addi tional requirenents for biologics in all cases?
In nmy view, and shared by nmany of the BioSafe

Conmittee, this should not be a mandatory
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requirenent for all biologics in Phase 1, and we
recomrend t he mai nt enance of a case-by-case
det er mi nat i on.

Hi storically, as is continuing today,
agreenment between the FDA nedical and pharm tox.
reviewers prior to the initiation of I ND supporting
studies is inportant. That harkens to the
i mportance of the open, early and frequent dial ogue
with FDA scientists to ensure program alignment and
to avoi d unnecessary del ays.

[Slide]

So, in summary | would just like to
re- enphasi ze the key nessages that | delivered in
the first part of ny presentation. Conpared to
smal | nol ecul e drug devel opnent prograns, there are
important differences that need to be consi dered.
Wel | - desi gned phar macol ogy, toxicology and kinetic
studies are inportant and should be utilized and
designed naximally to support the initiation of
clinical studies in refractory oncol ogy patients.

It is our view that four-week repeat-dose

studies with recovery periods should be adequate to
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support the extended treatnent of respondi ng and
stabl e di sease patients in nost cases. That is not
to say that there aren't exanpl es where there
shoul d be longer-termstudies required. | think we
woul d not debate that and we woul d entertain those
ki nd of discussions be nade on a case-by-case,

i ndi vi dual - by-indi vidual situation, but that we do
not essentially extend that requirenment based upon
experiences in one or two cases to the broader
popul ation, unless the Ievel of concern is such
that it truly warrants it.

[ Slide]

I would Iike to acknowl edge ny col | eagues
on Bl O s expert nonclinical working group. They
are indicated here, and al so acknow edge mny
col | eagues at Biogen lIdec. That concludes ny
presentation and | would |ike to thank the
committee for your attention

DR. MARTI NG Thank you, doctor. Qur next
speaker is Dr. Martin David Green, presenting
nonclinical on initial Phase 1 studies for

bi ol ogi cal oncol ogy products.

file:///C)/dummy/03130NCO.TXT (71 of 384) [3/27/2006 2:59:57 PM]

71



file:///C)/dummy/03130NCO.TXT

Nonclini cal Perspective on Initiating Phase 1

St udi es for Biological Oncol ogy Products

DR. M GREEN: Good norning, nenbers of
the committee.

[Slide]

I amgoing to present a nonclinica
perspective on initiating Phase 1 studies for
bi ol ogi cal oncol ogy products. The products in the
di scussion that | amgoing to give today pertain
only to the biol ogy oncol ogy products reviewed in
the Center for Drugs and not in the Center for
Bi ol ogi cs, and do not include discussion of those
i ssues relative to inportant oncol ogy therapeutics
such as somatic and gene therapy.

[ Slide]

My presentation today will have two basic
parts. One will be a discussion of the concepts
involved with the review of nonclinical safety data
for initial INDs for oncology, and it will present
the results of an internal review of initial |INDs
regardi ng nonclinical safety assessnents and their

impact on clinical hold decisions. This is
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i mportant because we are currently devel opi ng a new
gui dance for nonclinical standards for biologic
oncol ogy products, and this is due to the fact that
we are now facing new nol ecul ar structures for
which the toxicities are to be determ ned, as well
as new t herapeutic approaches which require us to
ret hi nk how we eval uate nonclinical safety using
the linmtations that we have, as was previously
not ed by speakers.

The purpose of today's presentation is to
all ow us to obtain your comments so that we may
i ncorporate these and consider themin terms of the
nonclinical recommendations for safety testing for
bi ol ogi ¢ oncol ogy products, and in particular the
question of adequacy of duration of nonclinica
studies relative to proposed clinical studies.

[Slide]

As was nentioned earlier and is avail able
in the information on the web site, there are a
number of rel evant docunents that both reviewers
and sponsors can refer to, to understand what is

likely to be an acceptabl e nonclinical safety
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package. | won't bel abor these issues but briefly
go over them The ICH S6 docunent is inportant and
it devel ops the concept of rel evant ani mal species
and typically for biologic oncol ogy conpounds we
are relying on a single specie rather than two
species and trying to determ ne the nost sensitive
one.

The MB docunent is one that pertains to
bi ol ogi cal products, although there is an escape
cl ause basically for devel opment of immunogenicity
whi ch negat es exposure and, therefore, does not
provi de useful information after that. It is
basically a timng and duration docunent, and it
basically indicates or suggests that there shoul d
be a 1 to 1 calendar day exposure nonclinically for
those products which are going to be studied
clinically.

The CBER "points to consider" docunent for
the manufacturing and testing of nonocl onal
products is particularly inportant because it
relates information regarding the tissue

cross-reactivity study, which is where human
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tissues are used to assess the binding potential of
monocl onal anti bodies in particular and sonme ot her
cl asses of conpounds, and in some uni que
circunstances provides us with the only data that
is available for nonclinical assessnent. You will
see an exanple later where this was a key point in
determ ning the adequacy of information for the
clinical study.

As was noted, the pre-1ND neetings provide
an inportant opportunity to discuss issues such as
duration and frequency of dosing. 1In sone
instances these are intertwined. It is not a neans
of pre-reviewing the information that is provided
under an IND but to get the best scientific advice
and gui dance, and allow for a dial ogue between the
sponsor and FDA about antici pated reconmendati ons
regarding nonclinical toxicity testing. W believe
that in general this provides a broad and flexible
approach to the issue of assessing nonclinica
safety standards, and is one that has served well
i n general

[Slide]
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The nonclinical safety assessnment in a
conceptual way first considers nol ecul ar targeting
and | ooks at sites of affinity and binding, and
tries to determne howcritical this will be in the
expression of toxicity, particularly whether there
wi Il be issues of independence, in ternms of
dose-response curve characteristics in terns of
toxicity, or whether the toxicities we are likely
to observe will be extensions of the pharmacol ogy.
In sone cases the non-specific effect even in
specifically nol ecularly targeted biol ogica
products is overwhel m ng such as, for exanple, in
ricin conjugates where blood flowto critica
organs becones the overwhel mi ng nmanifestation and
dose-limting effect in terns of toxicity, rather
than the nol ecul ar targeting.

Then we proceed with evaluating the
nonclinical data in terns of the proposed clinica
study, and particularly we |ook at the capability
of the information that is provided to address the
anticipated safety concerns. The nunber of aninmals

that we are often provided in these nonclinica
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studi es for biologic oncology products is much |ess
than it is for small nolecules, typically because
we are often dealing with non-hunman primates and
they are difficult to obtain and they are a
resources which has to be carefully husbanded.

The qualitative and quantitative aspects
of the endpoints are particularly inportant
regardi ng assessnment of dosing and assessnent of
recovery periods, and biol ogical oncol ogy products
are distinct in many ways in that we oftentines
enphasi ze the i mmune-based and i mmune physi ol ogi ca
aspects of this class of nol ecul es.

The range of doses that are studied is
i nportant to nmake sure that they include a
clinically relevant dose range in terns of its
conversion to exposure assessnents, and oftentines
we are left with | ooking at a safe dose versus one
that is backed off fromfor a frank expression of
toxicity since many times the biol ogic oncol ogy
product will not produce independent frank
toxicities. So, oftentines a safe dose is a

multiple of anticipated clinical exposure, one that
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is backed off to avoid potential toxicity.

The duration and frequency of dosing in
nonclinical studies is often selected to match that
which is anticipated to be used clinically,
al though in certain instances sponsors have taken
the opportunity to intensify the nunmber of doses to
make up for the duration. So, they basically |ay
one agai nst the other--nore intense dosing to get a
| onger period of dosing with a shorter study,
al though this is not commonly done.

There are uni que aspects to nonclinica
situations which we think can be addressed through
nonclinical safety assessnent. These are not
necessarily conducted in toxicity studies.
O'tentines they represent a special form of
phar macol ogy studies. W think that this is an
i mportant aspect of testing nonclinically for
bi ol ogi ¢ oncol ogy products. For exanple, for wound
heal i ng we woul d use a wound heal i ng nodel to
assess the effect of anti-angi ogenesis for
bi ol ogi cal compounds.

[Slide]
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Proceeding with the conceptual franework
for the analysis of nonclinical data, we would
anal yze the data and extrapolate it in ternms of was
the data adequate in terns of the cardina
characteristics that are related to dose? Was the
route of administration appropriate? Ws the
dosing reginen for the clinical population correct?
What concerns renmi n unaddressed after we have
gotten this data and considered it, and what were
the consequences of failing to obtain some of these
data which we mght think would be inportant for
patient safety?

Then we think about nmeans of bridging the
gap and oftentimes that involves nodifying the
starting dose, altering the dose escal ati on schene,
i ncreasing nonitoring or changing the inclusion or
exclusion criteria for the clinical population
Qur primary objective is to determ ne whether
noncl i nical data can be used so that the clinica
study can go forward safely with the avail abl e
noncl i ni cal informtion

[Slide]
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The primary neans of assessing noncli nical
safety is through the toxicology study, and it is a
wi dely understood industrial standard. It is
conpr ehensive in approach by exam ning a nultitude
of levels. It provides a neans for assessing the
inter-relationship between various factors such as
dosi ng and system c exposure. It also allows a
degree of ability to deternine the adequacy of
monitoring and the reversibility of effects.

It does represent a resource issue for
some sponsors. Although it involves a snall
percentage in the overall devel opnent schene, for
conpanies that are in the early stages it can
represent a significant resource issue, and often
for sponsors it represent a resource issue with
regard to tinme and the clinical devel opnent schene.

It does have a number of limitations for
bi ol ogi cal oncol ogy products, and they include the
devel opment of anti-product antibodies,
particularly if they are neutralizing, but that is
not the only effect that anti-product antibodies

can create. They include carrier formation and
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bl ocki ng anti bodi es. The devel opnent of
anti-product antibodi es can have a nunber of

i nfluences but, inportantly, it can change the
phar macoki neti cs and access of the product to
various target organs which woul d be involved in
toxicity expression.

As | nentioned earlier, alimtation in
sonme exceptional cases is that there are no ani nal
model s that are available, and that the nolecule is
human unique. Differences in the disposition can
al so occur, particularly if the disease burden is
an inportant factor in clearance and, therefore,
heal thy animals do not really represent adequately
t he pharnmacoki neti c exposure and potenti al
expression of toxicity. The accuracy of assessing
t he adequacy of nonclinical data revol ve around
dose and, as | nentioned earlier, dose should be
sufficiently high to reveal potential adverse
effects but oftentines for this class of conpounds
it has to be a nultiple of the intended clinica
dose.

[Slide]
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I nportant issues to consider are that it
shoul d be adequate in terns of the number and

timng of doses because pharmacokinetics for many

bi ol ogi ¢ oncol ogy products is cunul ati ve because of

the long half-life. The clinical experience to
date oftentimes has a dosing regi men whi ch does
reflect significant accunul ati on. Secondly,

achi evenment of steady state to potentially deep
compartments can be a difficult variable to
elucidate since there are basically tw stages to
equilibrium One is the short-term achi evenent of
equilibriumin which the circulating bl ood vol unme
conmes to equilibrium but then there is a

| onger - standi ng equilibriumwhere interstitial

ti ssues and deep conpartnents al so cone to
equilibrium sometines many hal f-lives after the
initiation of dosing.

Additionally, there can be receptor
nmodul ation and this can be an inportant influence
on the expression of toxicity. A historica
exanple is the expression of toxicity relative to

IL-12. There should be adequate duration in a
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nonclinical toxicity study to express the
toxicities that we woul d be interested in, and when
we performthe review we try to differentiate
bet ween two general classes and their potential to
express toxicity. One are nol ecul es which are
directly acting on cells to cause lysis or death,
for exanple ricin conjugate, and those which are
| onger acting because they operate on systenms which
potentially affect cellular pools with slow
turnover, such as the skin, or they affect
physi ol ogi cal reserves with a great deal of
redundancy, such as the immune system So, we
woul dn't expect that we woul d have the expression
of toxicity until after significantly | onger
peri ods of dosing. [Slide]

As | nentioned earlier, we do conduct a
review of INDs to understand how our genera
principles were reflected and how we conduct ed
assessnents for clinical holds. The tinme period
for this review included July of 2001 to Novenber
of 2005. They represent a continuous series of 51

INDs. These INDs were included if they were new
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nmol ecul ar entities and they were proposed as
anti-tunor agents. That is, they were deliberately
selected to kill the tumor cells. The INDs were
excluded if they were single-patient |INDs or
energency INDs, if they were radiol abel ed
t herapeuti cs because this has a separate neans of
assessing toxicity, if they involved approved
products, or they were diagnostic or supportive.

[ Slide]

The source of information that was used to
conpi l e the database and understand its
i mplications included the pharmacol ogy and nedi ca
reviews, official correspondence, the division
files, as well as conputerized records, and the
primary source of information was contained in the
original subm ssions as submtted, or in the 30-day
period of tine prior to the final decision
regardi ng the clinical hold.

[ Slide]

As | nentioned, there were 51 new
mol ecul ar entities, and of these 73 percent were

nmonocl onal anti bodies; 16 percent were fusion
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proteins which are distinct fromthe nonocl ona
anti bodies for this exercise; and 4 percent were
cyt oki nes and 8 percent were others.

The data el enments that were exam ned--|
will point your attention in subsequent slides to
jut the follow ng, the duration of the nonclinica
study as estimate of exposure sinply conputed as
cal endar days and then basically the nunber of
noncl i ni cal days that were assessed were conpared
to the nunber of cal endar days that were proposed
for the clinical study; the frequency of
noncl i ni cal dosing, that is, nunber of doses during
those cal endar days both clinical and noncli nical
As | nentioned, nobst sponsors chose to match the
proposed clinical dosing regimen within the
practical Iimts of the nonclinical study but in a
few cases they did try to make up for that in terns
of duration, that is, trying to gain a |onger
duration froma shorter study by just nore dosing.
Inthe end | will present how the safety concerns
whi ch arose out of pharmacol ogy and toxicol ogy data

were considered, and then go to the clinical holds
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and differentiate between those which were proposed
and t hose which actually occurred.

[Slide]

The nost comonly performed nonclinica
study for biologic oncology products was a study
duration of 1-4 weeks in 41 percent of the initial
INDs. The next nbst comon study that was
submitted was greater than 4 weeks, up to 3 nonths,
and that occurred in 27 percent of these | NDs.
Fol I owi ng cl ose behind that, in 25 percent of the
cases were nonclinical studies of |ess than one
week. Lastly, in the mnority of instances they
were at 4 percent where nonclinical studies of
greater than 3 nmonths were perfornmed and then 4
percent were INDs in which no toxicity studies were
per f or ned.

[Slide]

We did compute a nunber called the
duration ratio, defined as the nunmber of cal endar
days of nonclinical dosing divided by the proposed
days of clinical dosing. As | nmentioned, it was

cal endar days. And, it did not consider the nunber
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of doses that were administered in that period of
time. The nmean for this value was 4.5. The 95
percent confidence interval was displayed and,
basically this neans to us that the average initia
IND contains 4-5 times nore nonclinical days of
exposure for a biologic oncol ogy product conpared
to that proposed for the clinical dosing. There
was a wi de range which often reflected the duration
of the proposed clinical study.

[ Slide]

W now | ook at the nunber of doses and
| ook at the dose ratio. W will define it as the
nunber of nonclinical doses divided by the nunber
of proposed clinical doses and, again, it was
oftenti mes al nost compl etely chosen by sponsors to
mat ch the clinical dosing reginen. There was a
mean of 1.6 with a wide range of 0.27 to 7.0. The
hi gher dose ratios were not problematic. It was
consi dered acceptable to basically overdose in a
nonclinical setting relative to the clinica
setting. However, the | ower dosing ratios were

often regarded as probl emati c because inherently
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the nonclinical |aboratory aninals often show a
faster disposition of it because they have
i ncreased rates of clearance.

It is inportant to point out in this
series of products that were considered for the
dosing ratio that there was not a confoundi ng
vari abl e or devel opnent of anti-product antibodies,
and that the forrmulations in nonclinical settings
were very simlar to those proposed for use in the
clinical studies.

[Slide]

Regardi ng clinical hold decisions, the
majority of clinical holds that were proposed and
ultimately those which were made involved multiple
di sci plines, including chem stry, clinical issues
regarding nonitoring or patient selection factors,
as well as pharmacol ogy and toxicol ogy issues. But
in the myjority of instances these were resol ved
within the 30-day period, oftentines by additiona
i nformati on provided by the sponsor or sone
modi fication of the clinical protocol, as indicated

bel ow-i ncreased nonitoring; staggering of dose
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cohorts where one cohort conpleted the dosing
experience before another was initiated; inclusion
and exclusion criteria; or nodification of the dose
escal ati on schene.

[Slide]

Continuation was allowed in many of these
i nstances based on the acceptability of the
toxicities. Some of the cardinal factors in
acceptable toxicity included reversibility and al so
a decision regarding the degree of potential harm
and whether it was clinically nanageabl e and
moni torable. The decision to allow continued
dosi ng occurred in approximately 90 percent of the
I NDs when request ed.

[ Slide]

O the proposed clinical holds based on
phar macol ogy and toxicol ogy issues, there were 9
that energed out of this database. Less than half
of these holds were resol ved by discussions and
nodi fications with the sponsor during the review
cycle. Four involved adequacy of duration and the

phar macol ogy and toxicol ogy issues were often in
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concert with other issues that devel oped from ot her
di sciplines, including chem stry and the clinica
consi derati ons.

[ Slide]

Exanpl es of the types of holds that were
proposed from pharmacol ogy and toxi col ogy
information included | ack of stability of the
i nvestigational biological product used in the
toxicity study because, basically, it invalidated
the informati on that was gai ned fromthe aninmals;
failure to denonstrate anticipated binding pattern
in the human tissue cross-reactivity study, again
denonstrating sonething was fundanmental |y w ong
si nce known bi ndings do not appear in the binding
studies; also potential clinical risk reveal ed by
the animal findings and an inability of the sponsor
to provi de adequate nonitoring and energency
resuscitative care for patients in the clinica
study, as well as preclinical data suggesting tunor
stimulation that could not be adequately addressed
by the sponsor with traditional information.

[Slide]
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O the actual clinical holds from al
di sciplines, 13 occurred in this database. Six
i nvol ved pharmacol ogy and toxi col ogy issues. Four
were primarily based on concerns related to
pharmacol ogy and toxicology. Three of these
i nvol ved duration. The average duration of these
findings that involved duration aspects was 0.3 and
these INDs often took the strategy of matching
dosi ng frequency nonclinically with that proposed
clinically. So, they did not attenpt to intensify
by nunber of doses. They all involved proposals
for continuous dosing in the clinic.

[Slide]

So, exanples were two exanples that were
put on clinical hold for pharm tox. reasons. In
one, a 3-nonth toxicology study was subnmitted,
however, it failed to use a rel evant ani nal nodel
and, therefore, the informati on was consi dered
invalid. Additionally, the sponsor perforned a
human tissue cross-reactivity study which, again,
failed to denonstrate binding by any

characteristics and was considered technically
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unacceptable for that reason

In exanple B there was a 2-nonth
toxi col ogy study that was perforned. However, we
al ready had existing information froma simlar
mol ecul e within that class which denpbnstrated that
a nonclinical toxicol ogy study needed to be
conducted of greater duration, that is, at |east
I onger than 2 nonths, to elicit the potential
toxicities. |In addition, there was a product
contam nation issue for this particular product. |
want to point out that Dr. Pilaro's presentation
which will follow mne, will discuss, with an
addi ti onal nunber of exanples and greater detail,
the rel ationshi p between durati on and expression of
toxicity.

[ Slide]

Summary and concl usi ons--assessi ng
clinical risk fromnonclinical studies is a matter
which is evolving over tinme as our understanding of
the clinical situation and potential toxicities is
i ncreasing and the therapeutic environnent is

becom ng nore sophisticated. W believe that the
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current standards for assessing safety from
nonclinical studies is broad and flexible, but it
i s based on general guidance for biotechnol ogy
products that does not specifically | ook at

bi ol ogi ¢ oncol ogy products. For that reason, we
are devel opi ng such a guidance in the future and
are requesting your input on that today.

[Slide]

The revi ew of subnitted biol ogic | NDs has
denonstrated to us that toxicity testing was a
maj or conponent in approximtely 50 percent of the
clinical holds that were issued and a mgj or
conponent in about 30 percent of those clinica
holds. In 90 percent, or alittle bit greater than
90 percent of the cases where continued dosi ng was
requested, it was granted. That was based on the
clinical population, the actual and perceived risk
to patients, and al so an aspect which we haven't
had time to go into today, is the acquisition of
addi ti onal nonclinical data concurrent with the
clinical study. So, animal studies would be

basically the | eading edge of the toxicity, get
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toxicity gathering data and all ow the clinical
study to continue as long as the animal findings
were reported with a lead time, and oftentimes it
is just a nonth. Thank you very nmuch for your
time.

DR. MARTI NG Thank you. Qur next speaker
is Dr. Pilaro, speaking on nonclinical perspective
of initial Phase 1 studies for biological oncol ogy
products: case exanpl es.

Nonclini cal Perspective on Initiating Phase 1
Studi es for Biological Oncol ogy Products:
Case Exampl es

DR PILARO Thank you.

[Slide]

I am Anne Pilaro. | amthe expert
toxicologist in the Division of Biologic Oncol ogy
Products in CDER s Ofice of Oncol ogy Drug
Product s.

[Slide]

What | plan on tal king today about is sone
exanpl es. The nonclinical data actually identified

different safety issues that arose with continued
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versus short-termtreatnment. | wll provide one
exanpl e where the toxicity was actually observed
during a very short exposure that resulted in
nmodi fication to the clinical trial

We al so want to discuss today how the
findi ngs drove the need for studies of |onger
duration for other sponsors with simlar products.
Finally, we are going to request input from ODAC in
the questions and discussion |ater on for
appropriate nonclinical study duration to support
Phase 1 studi es of biologic oncol ogy products,
particularly for continued dosing in patient
popul ations with stable disease.

[Slide]

The first case study that | want to
present today is nonoclonal antibody that is
directed against a growh factor receptor. Now,
ti ssue binding and cross-reactivity studies have
shown that this growth factor receptor is
ubi quitously present on a panel of different tunor
cells, but also on pretty nmuch al nost all nornal

cells. Several sponsors have proposed Phase 1
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studi es in advanced cancer with this nmonocl ona
anti body and we currently have a nunber of | NDs
i n-house and quite a few nore pre-1ND di scussi ons
with this product class.

Some of these sponsors have actually
proposed treatment past the 4-5 weekly doses that
have been supported by the animal data. This has
been pernmitted in several cases based on the
prot ocol being designed to continue treatnent in
pati ents showi ng an objective tunor response,
specifically conplete or partial responses.

[ Slide]

For all of these products, they have been
basically active only in non-hunan primtes so nost
of the toxicology study has been done in nmonkeys.
Four week studies or, in one case where a sponsor
did a 7-week study, have been conpleted and so far
with every one of these antibodies that we have
seen the only overt toxicity has been wei ght | oss,
and that has been dose related and it has been
pretty nuch irreversible. However, when you get to

hi st opat hol ogi ¢ eval uation, you start to see sone
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effects comng up at 4 weeks of treatnent and there
is a dose-related thymic atrophy and | ynphocyte
depletion in all |ynphoid organs on histol ogic

eval uati on.

In 2 of the 4 studies that we have
reviewed so far, there has been no resolution of
the |ynphoid depletion so we don't know what really
is going on here. W have recovery data that are
still pending for one study and another study has
just recently been received. One study was
actually done as a pilot study and the sponsor
contacted us while they were still in the pre-1ND
phase, saying that they had early histol ogic
eval uations that showed that they had sinilar
thym ¢ changes at 4 weekly doses of treatment with
the sane anti body.

[Slide]

So, several sponsors actually elected to
conduct nonclinical studies with | onger duration
and to continue the treatnent out to 13 week
studies. One sponsor, still during the pre-1ND

phase, initiated discussion with the FDA we and
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said that we would like to extend the treatment in
a certain group of animals, and they actually
agreed to add extension groups at the high dose and
control animals to continue out to 13 weeks. So,
they nodified their animal study to build onto the
4- week study.

A second sponsor, actually based on the
findings in their 4-week study, was concerned
enough that they contacted us, again in a pre-1ND
phase, and said we are electing to conduct a
13-week study. We are going to use the same doses
as we did before and we are going to continue it
out but we are going to add i munot oxi col ogy
paraneters to nonitor, as per the FDA' s gui dance on
i mmunot oxi col ogy evaluations. So, in this
particul ar case they added the flow cytonetry
eval uations at 4 weeks, 13 weeks and at recovery.
Again, at the sane dose levels as in their 4-week
study they saw the sane toxicity profile. There
were no overt toxicities other than an increase in
weight loss. [It, again, was dose related but it

was nore severe in the 13-week study. The
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hi st opat hol ogy reveal ed dose-rel ated thymc
atrophy, |ynphocyte depletion in all |ynphoid
organs again, however, this tine it was seen in al
dose groups so that no-observable effect |eve
coul d be defi ned.

[Slide]

So, fromthe flow cytonetry data, if you
| ook at 4 weeks the | ynphocyte popul ati ons don't
really seemto be affected by the different doses,
and this goes across CD3, 4, 8 and then NK cells.

[Slide]

However, when we get to 13 weeks there is
a very different profile that is seen here.
Actually, notice the difference in the axis on the
X side fromthe previous one. There is a big
increase in total |ynphocytes in the control group
and this is driving sone of the effects that are
seen, but what you are actually seeing is
dose-rel ated decreases in all |ynphocyte
popul ations. They are statistically significant at
0. 05 when you get to the CD3, 4 and 8 levels, the

m d and the hi gh dose.
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[ Slide]

But what is nore inportant is that when
you di sconti nue dosing and you go to a
treatnment-free recovery period, they are not com ng
back in the highest dose group. So, this is a
toxicity that we kind of expected fromthis
particul ar class of nolecules. The sponsors
conducted an appropriate study and built in
appropri ate endpoints. However, FDA felt that
there were other toxicities that could be rel ated
to this particular class of nolecul es based on the
target that it is directed to.

[ Slide]

So, in the absence of 13-week data, what
FDA asked sponsors to do is to limt patient
treatnment and continue that only in patients with
obj ective responses that were not having any
dose-limting toxicity. Because, again, of the
potential of a long, delayed toxicity with this
particul ar target, FDA has requested that al
sponsors with nonoclonals to this particular target

submit | onger duration aninmal studies, out to 13
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weeks, prior to continuing to treat patients where
the risk/benefit ratio is less justifiable. Dr.
Green nmentioned that we will permt toxicity
studies to be subnmitted in advance of the clinica
devel opment so before patients are treated for 3
mont hs we woul d have the 3-nmonth toxicity data in.
This is what we refer to as a rolling toxicol ogy
appl i cation.

[ Slide]

The second case study that | want to
di scuss with you today is again anot her product
directed at growmh factor receptor. This tinme we
are |l ooking at a reconbinant protein that is an
ant agoni st of the growh factor receptor. It has
been chemically nodified to extend its half-life.
The target receptor is present on vascul ar and
ot her endothelial cells, including sinusoidal cells
inthe liver. But it is also present on sone other
cells, like osteoclasts in bone.

This particular product is biologically
active in multiple species, including the rodent

and the non-human primate, so toxicol ogy studies
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here were actually done in two speci es because they
could be done in two species. The proposed Phase 1
study was in advanced or refractory solid tunors or
non- Hodgki n' s | ynphona, and sponsor had proposed
duration of treatnment out to 6 months continuous
treatment in all patients in the absence of

dose-limting toxicity.

At the pre-IND neeting, they were actually

advi sed that they shoul d have toxicol ogy studies of
| onger duration because we know that this
particular class of growh factor receptors has
some del ayed toxicities with other products
directed against it.

[Slide]

The sponsor, however, elected to conduct a

4-week toxicology study in the nonkey and in the
rat. To address the issue of continued duration,
they actually increased the frequency to 3 tines
weekly conpared to the proposed clinical plan of
once weekly dosing. What they saw at the end of
the 28-day treatnent was a little bit unexpected.

That is, there was a dose-rel ated renal pathol ogy

file:///C)/dummy/03130NCO.TXT (102 of 384) [3/27/2006 2:59:57 PM]

102



file:///C)/dummy/03130NCO.TXT

103
in both species that was only eval uabl e by
hi st opat hol ogy. It wasn't detectable by serum
bi ochem stry. Many of the animals were stil
within normal limits for renal function nmarkers
i ke BUN and creatinine. Proteinuria was measured
and it was only detectable in rodents, not in
non- human pri mates where approxi mately the sane
degree of renal pathology was observed in both
species. Wat we found in evaluation of this is
that these changes didn't occur until you really
had a significant amount of damage to the kidney,
and t he histopathol ogy and urinalysis findings, at
| east in the rodents, were not reversible follow ng
the recovery period. Oher toxicities that were
noted in this were dose-rel at ed coagul opat hy t hat
appeared to be a consunptive coagul opathy. There
were al so cardi ac findings, including myocardia
degeneration and necrosis present in rats and in a
single nonkey in this particular product, and the
other finding that was present in rodents was bone
fractures and dental findings that showed up after

the 4 weeks of treatnment and persisted through the
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recovery period. So, this is a case where we
actually got a product where the clinica
application was going to be for 6 nonths of
treatnment but at 4 weeks we were seeing significant
toxicity.

[ Slide]

At the present time the nechanisns of the
toxicities are unknown, W think that the
potential bone and tooth effects, and possibly the
renal effects, nay be due to an exaggerated
phar macol ogi ¢ response. Al so, because this product
is along-acting protein, it was highly inmunogenic
inthe animals and it is very possible that the
renal pathology is due to an i mune conpl ex

deposition but we don't have the data to address

t hat .

[Slide]

So, what we actually did was work with the
sponsor to anmend the clinical protocol. First of

all we wanted to address one of the issues, what
Dr. Green called bridging the gap, which would be

to exclude patients that had baseline renal and
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cardiac pathology fromthe clinical study. The
duration of dosing would be pernmitted to continue
in those patients with objective responses, but the
protocol was to include extensive nonitoring for
renal pathology by serum chenistry and seri al
urinal yses, serial coagul ation eval uati ons and
basel i ne and on-study eval uations of cardiac
enzynmes, cardiac function by echo or MJGA scans and
bone and col |l agen integrity.

The sponsor was also required to conplete
a 13-week toxicology study to support continuous
treatment. Because of the questions about the
pharmacol ogi ¢ activity and potentially the
i mmunogenicity of this product, they were asked to
do these studies at a clinically rel evant dose and
schedul e and, rather than going 3 tinmes weekly, go
once weekly in the aninmal studies. W also asked
for specific studies to address the mechani sm of
the renal pathology since this is an irreversible
toxicity and it nay not be able to be evaluated in
the clinic.

[Slide]
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The final study that | want to present
today is actually one of our ol der products that
was under devel opment approximately ten years ago.
This is a nonoclonal antibody to a growth factor
receptor. |Its nechanismof action is inhibition of
bi nding of the growth factor to its receptor with
subsequent inhibition of tunor cell growh through
bl ockade of growth factor-induced signaling. The
target receptor is normally present on cells in the
gastrointestinal tract, the salivary glands, as
wel |l as the skin and they eye.

This particular nonocl onal antibody is
biologically active only in nonkeys and in hunans.
So, the initial IND cane to us really with very
short -term pharmacol ogy studi es done in human tunor
xenograft nodels and a few short-term ani nal
studi es done in both rodent and non-human primate.
However, during the course of devel opnent the
sponsor submitted a pivotal toxicology study in the
non- human prinmate that actually mnmcked the
schedul e for clinical use, which was once weekly

dosi ng.
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[ Slide]

This study was actually conducted over a
9-nonth period and what was found was that there
were dose- and duration-related toxicities and
mortality observed for this particular nonocl ona
anti body. There were severe skin |lesions that were
evident in the highest dose group at approxi mately
2 weeks; in the nmid-dose group at 3 weeks; and in
the | owest dose group at approximately 10 weeks of
treatnent. These were al so seen at doses that were
clinically relevant. They were about 0.4 to 4
times the human dose. So, they were al so observed
in the clinical study and they required dose
nmodi fication. Here is a case where we had data
that actually cane to us while the sponsor was
conducting the Phase 3 study. So, sonme of these
clinical events that were seen in the study were
not available earlier on for us to make deci sions
about clinical nmonitoring. The nonclinical data
actually related to the nortality in the nonkeys,
whi ch was specifically sepsis, may not have been

adequately captured in early clinical devel opnent.

file:///C)/dummy/03130NCO.TXT (107 of 384) [3/27/2006 2:59:57 PM]

107



file:///C)/dummy/03130NCO.TXT

108

[ Slide]

We have several other sponsors who have
monocl onal antibody to this identical growth factor
receptor, again, for use in advanced cancers.

Ri ght now they are at various stages of clinica
devel opment, from Phase 1 all the way up through
pivotal trial conpletion

FDA has recommended that the sponsors with
this particular nonoclonal to this particul ar
growt h factor conduct |onger-termtoxicol ogy
studies, again, at clinically relevant exposure and
duration, but now in advance of continuing to treat
patients in the trials so that we can have the data
to guide our clinical dosing and dose nodification

What we have found so far is that the
previ ous findings have been corroborated with at
| east one of these anti bodies where similar severe
toxicities have been seen. |n another antibody
against the identical growth factor these
toxicities are showing up earlier and they are
showi ng up in nonkeys in a 6-nmonth study. The FDA

expects that for this particular class of
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nmonocl onal s against this particular growh factor
receptor the data will eventually lead to class
| abeling for this product.

[ Slide]

In sunmary, what | have presented today
are three case studi es where the duration of aninal
t oxi col ogi cal studies was | ess than what was
proposed for the Phase 1. Al three cases had
clinical |aboratory and histopathol ogy findings
that suggested cunul ative toxicity. 1In the second
case study--1 apologi ze for the typo--rena
toxicity may not be nmonitorable in the clinica
popul ati on and suggests a clinical risk to patients
who are not achieving benefit to justify that risk

So the question that we woul d have for the
advi sory committee today, and that we will discuss
in the session followi ng, is what should be the
appropriate nonclinical study duration to support
Phase 1 studi es of biologic oncol ogy products? W
have provided you with the questions for
del i beration and di scussi on

So, finally in summary, the FDA
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under stands the need to expedite devel opment of
novel oncol ogy products, particularly the small

mol ecul e and biologics for treatnment of cancer. To
do this, we have offered several mechanisnms to
sponsors, including the pre-1ND neetings and advice
that you have heard Dr. Leighton and Dr. Green talk
about. W have offered nonclinical study design
features to facilitate sponsors getting their data
into us in advance of their clinical studies,
including the rolling toxicology study designs,

i ncludi ng subm ssion of in-life data, not waiting
for histopathology to be conpleted, as Dr. Leighton
mentioned, and allowing for flexibility in the
nunmber of doses administered to the aninals versus
mat chi ng the duration of the study to that for the

clinical study.

We would like to include in the discussion

t he approaches and any gui dance that ODAC nakes
today to us in an upcom ng guidance. And | would
like to thank you for your attention

DR. MARTING Thank you, doctor. Dr.

Perry, | think you have one burning question that
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you may ask, please.
DR PERRY: In your discussion on slide 3
you tal ked about continued studi es based on
objective criteria, which | interpret to nmean
either partial or conplete response. Wy did you
excl ude stable disease since that is becomng a

very inportant disease category for these type of

agents?

DR. PILARO That is actually one of the
questions that we have for discussion for you. It
is under question two. | think it is bullet (b),

and that is sonething that we really need feedback
fromyou at the advisory conmittee about, because
right now we really handle it on a case-by-case
basis and it depends on what the potential risks of
the product could be and what the potential for
being able to nonitor those risks in the clinica
popul ation is.

DR, MARTI NG Thank you. Qur |ast speaker
for this morning is Dr. David Ross, nonclinica
studies for initiating Phase 1 studies in oncol ogy:

smal | nol ecul es versus bi ol ogi cs.
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Nonclinical Studies for Initiating Phase 1 Studies
in Oncology: Snall Ml ecul es vs. Biologics
DR. ROSS: Thank you. Good nor ni ng.
[SIide]
My name is David Ross. | am Associate
Director for Regulatory Science in the Ofice of
Oncol ogy Drug Products. The previous speakers have
gi ven an excel |l ent overvi ew of the nonclinica
foundation that we need in order to build a
therapeutic structure for patients with cancer
What | would like to do in the concluding ten
m nutes of this nmorning's presentations is take us
up to our sort of 30,000 ft. view and | ook at what
we really want to acconplish in terns of taking
these products fromthe lab into the clinic.
[SIide]
The title of nmy presentation is snall
mol ecul es versus biologics, but | think one thing
to enphasize is that there are a |l ot of
simlarities between the two classes of therapeutic
agents. One of the sinmlarities is in the

questions that we need to answer before we initiate
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a Phase 1 study in patients with cancer

What are the potential toxicities that we
are concerned about in evaluating a new agent in
patients for the first tinme? How should we nonitor
for these toxicities? In terns of trying to
mnimze risk to the patient, what is an acceptabl e
starting dose? Inplicit in that question is what
is an acceptabl e stoppi ng dose? Wat is an
acceptabl e duration of dosing? And, finally, what
is an acceptabl e dosing schedule? | think one
thing that | have gathered fromthe presentations
today is that the general rule is that there are no
general rules.

[Slide]

Having said that, | think it nmght be
useful to contrast and conpare what the O fice and
revi ew di visions look for in terns of nonclinica
studies to initiate a Phase 1 study in patients
with cancer. Both snmall nolecule and biol ogic | NDs
requi re pharnmacol ogy studies before initiating
studies in humans in order to define the mechani sm

of action and provide a rationale for going on to
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the clinical studies in patients.

Saf ety pharmacol ogy studi es nmay be
necessary. Pharmacoki netics and toxicokinetics are
encouraged in small nolecules and for biologics, in
order to define potential exposures, these are
really necessary, the aninmal nodels. Toxicol ogy
studies are inportant in both classes.
Genotoxicity studies are not necessary in the
initial studies, and tissue cross-reactivity is
i mportant for nonocl onal antibodies but not in
general for small nol ecul es.

[ Slide]

In terns of deciding what a safe or
reasonably safe, | should say, proposed starting
dose in Phase 1 studies is, in both instances we
need dose-rangi ng studi es, athough the intent may
vary, trying to get a handl e on what we think the
maxi mum t ol erated dose is, whereas, for biologics
we may be | ooking at defining an optinmal or
ef fective biologic dose. For the pivotal
toxi col ogy study, in general the mechanisnms for

smal | nolecules tend to be speci es i ndependent
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al though, again, in certain areas this may not be
true. For biologics, expression of a
speci es- dependent epitope or receptor may be
i mportant and, therefore, choice of species may be
critical and may limt studies of biologics to one
speci es.

Then, finally, in terms of what the
starting dose should be, Dr. Leighton has presented
to you the algorithmfor |ooking at this and,
again, this is an algorithmthat needs to be | ooked
at in terns of the conpound's properties and the
avai | abl e science. For biologics the sane
principles apply in that we | ook at the no-observed
adverse effect |evel but we al so consider the
opti mal bi ol ogi c dose.

In ternms of what pharm tox. studies are
needed to support a proposed duration of dosing, in
general for any class of drugs, regardl ess of
therapeutic areas, we are talking about initia
dosing that is supported by nonclinical studies
that are at least one to one. This is true for

both small nol ecul es and biologics. Again, this is
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not specific to oncology. This is true for any
t herapeuti c area under | CH gui dance M.

[ Slide]

In terns of what we do specifically in
oncol ogy however, as Dr. Leighton has nentioned to
you, for small nol ecul es we need noncli nica
studies that will recapitul ate the proposed
clinical dosing schedule. For biologics it is
useful to separate these nolecules out into those
with a short half-life, such as cytokines where we
want to recapitul ate the proposed dosing reginen,
and the frequency and duration of dosing that is
possi bl e driven by inmunogenicity, as Dr. Geen
mentioned. For biologics with a |onger half-life,
such as nonocl onal antibodies, we would |like to see
at |least one to one dosing in terns of trying to
get a handl e on what the exposure is on the aninals
versus what we expect to see in humans.

[ Slide]

So, | have given you a very quick
si de- by-si de comparison of these. One question

that cones up is why do these differences exist.
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The first Dr. Geen, as well as the second Dr.
Green gave you a very nice summary of sonme of the
complexities of biologics, and | think it is
important to recognize that, as stated in S6, the
I CH docunent for preclinical testing of
bi ot echnol ogy-derived products normally we want to
see two rel evant species. However, one rel evant
speci es may suffice where a biological activity of
that conmpound is relevant only in one species. 1In
fact, in non-relevant species toxicity studi es may
actual |y be ni sl eading.

Bi ol ogi ¢ dose selection is based on the
bi ol ogically active dose as opposed to cytotoxic
conpounds where the effective dose is generally
near the MID. And, it is inportant to recognize as
wel | that biologic toxicities are an extension of
t he pharmacol ogi ¢ activity of the nol ecul e.

Fi nal |l y, biologic dosing schedules are driven by
bot h pharmacol ogy and i nmunogenicity and, as Dr.
Pilaro showed in her first exanple, you may get
unanti ci pated effects even beyond the initial

dosing reginen that is tested in aninals.
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[ Slide]

So, looking at a central question that is
going to cone up for discussion today, which is
what data do we need to continue dosing in a Phase
1 study in a patient with stable disease? There is
no hard and fast answer to that. Considerations
i nclude the di sease and the di sease setting; the
nonclinical data that are avail able; response dat a;
clinical toxicity data; and what is possible and
feasible in terns of nonitoring.

[Slide]

So, to summarize, there are a number of
fundanental differences between snmall nol ecul es and
bi ol ogics. These differences are reflected in the
nonclinical testing strategy for biologics.
Gui dance docunents recogni ze these differences and
support a different flexible testing strategy for
bi ol ogics. Finally, continued dosing in stable
di sease depends on a variety of factors.

[Slide]

Wth those issues in mnd, we will be

grateful for your guidance on the follow ng
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questions: For nost devel opnent progranms FDA
recommends that the duration of nonclinical studies
mat ch that proposed for the clinic and this is
supported by M3. However, for small nolecules an
abbrevi ated duration of nonclinical testing is
general ly acceptable for anti-tunor therapies.

Such an abbrevi ated dosing duration has al so been
proposed for nonclinical studies for selected

bi ol ogi c products for treatment of patients with
cancer.

It woul d be very hel pful for us for you to
di scuss scenarios where the duration of nonclinica
studi es may be abbreviated relative to the proposed
clinical duration or should match the duration of
the proposed clinical studies.

We woul d ask in your response that you
address the anticipated nonclinical paraneters such
as PK/PD and toxicity profiles that should be
considered in determ ning the m ni mum duration of
toxicity testing.

[ Slide]

Second, the O fice has received
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applications that do not provide adequate
nonclinical data to support continuation of dosing
for an extended duration in a Phase 1 clinica
study. We would be grateful for your guidance on
the follow ng questions: In what clinical setting
and/ or patient popul ation, for exanple refractory
di sease, indolent disease, no prior treatnent,
woul d the risk of continued treatnent in the
absence of |ong-termnonclinical safety data be
consi dered accept abl e?

In situations where extended nonclinica
safety data are unavail able for |ong-acting
bi ol ogi ¢ therapeutics, such as nonocl ona
anti bodi es, the agency believes that continued
dosing in the Phase 1 study is appropriate only in
pati ents who have denobnstrated an acceptabl e
benefit/risk ratio, for exanple objective tunor
response or synptomatic inportance. Should
extended nonclinical testing be available prior to
al | owi ng continued dosing of patients who have not
had cl ear evidence of benefit? W would like to

ask that you ask that you discuss the follow ng
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scenarios, the patient with stable di sease and the
patient with progressive di sease.

Then, finally, how should patients who
continue dosing in the absence of supporting
nonclinical data be informed of the linmtations of
noncl i nical data and potential risks? Should they
sign a new consent forn? |f so, what information
shoul d be conveyed? For exanple, |ack of
i nformati on about cunul ative or del ayed onset of
toxicity; the lack of information on how best to
nmonitor patients; or the potential for irreversible
toxicity. What additional information should
sponsor obtain during the clinical study to
mnimze the risks to study subjects in the absence
of supporting nonclinical safety data, such as
interimreports of ongoing nonclinical studies?
Thank you.

DR. MARTI NO. Thank you, doctor. At this
point the presentations are conpleted. | wll give
the group about 15 nminutes for a break. W will
then return to this roomand at that point we wll

start with questions fromthe comrttee to the
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vari ous speakers. Thank you

[Brief recess]

Questions to the Commttee

DR. MARTING Ladi es and gentl enen, the
next portion normally would be the open public
heari ng neeting, however, there are no persons who
have asked to address us at this tine and,
therefore, we will go directly into questions from
the conmittee nmenbers, to pretty nmuch anyone that
they want to address their questions.

Before we do that, | just need to be sure
in my ow nmind that | am understandi ng what the
actual issues are here because | actually find that
this is one of the nore conplex neetings that this
committee has been asked to deliberate on,
primarily because it al nbst cones down nore to an
ethical rather than a scientific question. That is
really how | see nuch of this. But | just want to
be sure that at |east | understand what the
questions are.

I have sort of boiled this whole concept

down into what scientific informati on do we need
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before a Phase 1 human trial is allowed and,
perhaps nore inportantly, what do we need in
patients who are going to be treated | onger than
originally anticipated, those patients generally
bei ng those who are presunmed to do well, and one
can't ever anticipate what their nunber m ght be or
what their length of tinme of doing well and,
therefore, being continued on a particular therapy
is. | think we all have experiences even with very
early agents where sone individual will be doing
wel | for six, eight, nine nonths where you never

antici pated such a behavi or.

So, inny mnd, | sort of break it up into

two issues. One is what is required prior to
starting your typical Phase 1 trial. But perhaps
nore inportantly, what do you want know edge-w se
in a patient who is going to be on |onger than
antici pated, and how do you |l et that person know
that, in fact, they are having an experience for
whi ch none of us are quite prepared and, therefore,
none of us can anticipate what the toxicities m ght

be. So, that actually is how | have conceptualized
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these questions. |Is that fair, fromthe FDA? |Is
that, in fact, what you need?

DR PAZDUR: Yes.

DR MARTING Then with that, we can start
questions fromthe committee. Dr. Hussain?

DR HUSSAIN. | want to ask first for a
clarification and then, if it is okay, | have a
coupl e of questions. The clarification is why
bi ol ogi cs, specifically meani ng nonocl ona
anti bodi es? What difference is there if you bl ock
a receptor by a snmall nolecul e versus using a
monocl onal antibody? This is the clarification
request .

DR M CREEN. This is Dave G een. So,
the question is how do they work differently that
i s nmeaningful ?

DR. HUSSAIN: No, why do you make that
di stinction?

DR M GREEN. Having a conmon site of
action, is there a distinction?

DR. HUSSAIN: In terms of your requirenent

for the amobunt of safety testing that you need,
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preclinical safety testing | guess. That is what |
am aski ng.

DR. M GREEN: Basically, the biologics
have a | onger persistence in terns of half-lives,
and because they are restricted oftentines in what
sites of potential toxicity they reach it takes a
| onger period of dosing to establish access to
those sites in sone cases, for example, slowy
turni ng over conpartments or those which are not
readily available fromthe circulation which may be
clinically apparent as patients are dosed. So, we
think that the | onger dosing period nonclinically
is inportant because it nodels the clinica
situation in terms of gaining access to potentia
sites of toxicity.

DR. MARTING Patricia, go ahead

DR. KEEGAN. | think the other thing to be
enphasi zed is, in fact, the persistence after one
stops dosing. A half-life of the small nolecule is
measured in hours, whereas, for the nonoclonals
they are measured in weeks. So, you stop the drug

and the drug is present for weeks to nonths
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afterwards. That is | think a major difference
that we want to highlight.

DR. HUSSAIN: So, | guess ny two questions
woul d be one to Dr. James Green and the other one
is tothe FDA. The one to Dr. Geen is what, in
terns of real terms, are the costs to doing
adequat e prol onged pl acebo-controlled testing? A
mont h versus, say, three nonths, what does that
actually nean in ternms of costs, and why is that
such a gig deal ?

Then the question to the FDA is why is the
burden of safety any |l ess for responding patients?
If a patient is going to respond he is going to go
on for six nonths or eight nonths. |Is that the
sanme concern as in sonmeone with stable disease that
is going on for six nonths? Wy do you nmake that
di stinction?

DR. J. GREEN: | think to the first point
with respect to the differential costs between a
three-month study and a one-nonth study, speaking
as a sponsor, we would only like to do one study.

Al right? So, the differential, essentially that
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two-nmonth delta and then including a recovery
period--there is sone time cost which is probably
anot her 20 percent in a study that night be

$600, 000, $700, 000.

A bigger issue though, and this inpacts
different conpanies differently depending on their
scope, size and capability, a conpany |ike Bi ogen
| dec where we have reactors that go between 200
liters and 20,000 liters, we can nake grans of
material. So, that two-nonth delta essentially in
animals, and particularly if it is a non-rodent and
these are larger animals, consumes an awful | ot of
material, particularly for a nonocl onal antibody
that is dosed on nmilligram kilogramlevels and you
can oftentines get up to between 50-100 ny/kg. So,
that is a significant cost.

To give you an idea of what these cost
estimates mght be, years ago it was not unusual to
have $100,000 estimates for material. You can do
the math. Take the nunber of animals nmultiply it
by the dose, if it is weekly dose, the nunber of

doses by cohort, and you can actually go through
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mllions of dollars worth of drug. Sone snall
conpani es just don't have that capability early on
So, that is a significant consideration

DR. MARTING Dr. Hussain, your second
gquestion was to the FDA in terns of distinguishing
why we are |l ooking at patients with stabl e disease
versus a responding patient differently.

DR KEEGAN: you are correct that there
are risks to both, but we look at it inlight of a
ri sk/benefit assessment. Patients with tunor
shrinkage are, in fact, deriving a benefit, whereas
patients with stable di sease may or nay not be
havi ng any drug effect whatsoever. That was the
basis of the distinction.

DR. MARTING To ask a clinical question
again to the FDA primarily, in setting up a Phase 1
clinical trial, nmy nenory is that in years past a
Phase 1 trial was very specific. You sort of
| ooked at toxicity primarily because we didn't want
to confuse issues and we dealt with drugs that were
primarily cytotoxic. So, it was actually quite

cl ear what your endpoints were. 1t has becone |ess
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129
clear to ne with these newer agents what the actua
endpoi nts are when you are doing a Phase 1 trial
So, the question | am posing is when you are
dealing with these smaller nol ecul es, these
bi ol ogi cs, how do you actually word the end of the
trial for a patient? Wat is the objective that is
stated, and what does the patient understand? So,

it gets to how we convey information to the

patient.

The other issue in ny mind is that we now
al so have Phase 1/Phase 2 studies. |In the past |
think we were nore straightforward. |If | can be

blunt, we were nore honest with ourselves and
patients in the sense that we knew that it was
paraneters of toxicities and side effects and those
ki nds of issues that were the endpoi nt of a Phase
1, and we really didn't promi se patients that these
were drugs that we were looking at to | ook and see
whet her they would get a response. That really is
the job of a Phase 2, as far as | am concerned. W
now have brought those two together, in part

because it is easier for us to tell patients that
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we are primarily interested in what they get out of
this rather than what science gets out of this.

So, the question | amasking is how are we
now wordi ng endpoints, both in the study itself
when we call it a Phase 1/Phase 2, and how do we
describe this to patient when they enter a study?
Because what to tell them when they continue a
study, to nme, has something to do with what you
tell them at the begi nning.

DR JUSTICE: | think froma snall
nmol ecul e point of view, the Departnent objectives
of Phase 1 studies is still to determ ne the safety
and t he maxi num tol erated dose, pharnmacoki netics.
But studies are done with a therapeutic intent even
though we realize that the odds of a patient
benefiting are relatively low. Trials do neasure
response and progression. Progression in
particular is inportant because you want to stop
therapy if a patient is not benefiting.

DR. MARTINO So, do | then understand
that the endpoint for nmpost patients is progression

of disease, or is it reaching sone
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phar macol ogi cal | y measur abl e event ?

DR JUSTICE: Well, in general the doses
are escalated in cohorts of patients. Although
there are sone trials that use every patient for
dose escal ations, nost trials escalate in cohorts
where patients continue at a particul ar dose |evel,
and the objective is to determine the toxicity and
phar macoki neti cs at that dose |evel

DR. MARTING Do we actually believe that
patients understand that? That that, in fact, is
the intent? See, this is where the Phase 1/ Phase 2
combi nation, to nme, becones very confusing because
it allows you to have one goal, yet the patient,
suspect, primarily understands the second goal,
which leads to the problemthat | am seeing here.

DR JUSTICE: Well, I really wouldn't cal
it a Phase 1/2 conbination. The Phase 1 trials
still generally don't focus on a particul ar tunor
type. They take different tunor types for which
there is no effective therapy.

DR. KEEGAN: | woul d say, having revi ewed

these recent 51 NMES, sonetinmes we have protocols
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that are as typically seen in small nol ecul e which
are advanced refractory and it is a tolerability
study, a dose-finding study. But we also
frequently see studies in a single type of tunor of
the Phase 1/2 variety where the goal is

determ nati on of an optiml biologic dose based on
sonme pharnacodynani ¢ paraneters, such as saturation
of receptors, binding to a circulating

anti gen- - phar macodynam c effects but not truly
toxicity, and it is sort of to see are you in the
bal | park of where you intended to be, and does this
build on, for instance, the animal pharmacol ogy

studi es that were done.

DR. MARTINOG What | amgetting at is when

does patient participation end in such a study? 1Is
it, in fact, that they are treated to the point
where there is an obvious progression or not? |Is
that when it is stopped?

DR KEEGAN: | think it varies, and
think all of our studies do say that patients would
be taken off for progressive disease or for

unacceptable toxicity, but primarily it is for
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progressive di sease. \Where our concern lies is for
patients who are not neeting the criteria for
progressi ve di sease but also are not neeting the
criteria for response where it is unknown as far as
whet her they are deriving any benefit whatsoever
We al so are uncl ear about what the risks are for
conti nui ng.

DR. MARTINO And fromthe group's
experience to this point with this famly of drugs,
how often is it that you have a patient who
actually presents with the question that we are
addressing, which is to say that they have either a
response or stable disease? How often is that, in
fact, the case? Are we tal king about the
exception, as | suspect we are? But | would like a
sense of that.

DR. KEEGAN. | have to say that we have
not reviewed the information fromthose INDs to
tell you how often that occurs. | think it
probably is variable, and it may depend upon what
you are looking for. If it is pharmacol ogica

effect, like an anti-DC20 anti body show ng
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cl earance of |ynphocytes, that happens pretty
frequently.

DR. MARTING | amreferring to the
clinical benefit to the patient because that is the
i ssue we are struggling with here. So, | amtrying
to figure out is this a problemthat is faced with
t hese drugs one percent of the tine, five percent
of the tine, fifty percent of the tinme. | just
want a sense of it because ny sense is that it
"ain't" that conmon.

DR JUSTICE: | would agree. | think the
response rates generally are pretty | ow

DR. MARTING Again, | would like to get
to the issue--

DR PAZDUR  There is literature--

DR MARTING There is. So, can we all
agree that it is an uncomon problen? Yet, ny
concern, Dr. Pazdur, is that | amtrying to
understand the manner in which we now wite Phase 1
Phase/2 trials. M experience is that they tend to
becone Phase 1/Phase 2 or we | abel themthat way or

we cover themthat way but, basically, what | am
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seeing is that patients have the expectation from
the beginning. Do you understand the point | am
trying to get at? Am1| correct or aml wong on
t his?

DR. PAZDUR: | think you are correct, but
let nme kind of anplify one area. Wen we are
tal ki ng about Phase 1 and Phase 2 trials, generally
that represents a sequence where one has gone
through an escal ati on and one achi eves recomended
Phase 2 dosing and then expands the cohort there to
get further experience. That is not the situation
we are tal king about here. What we are generally
tal ki ng about here is people that are at a dose
that we have not extended and we don't know if this
is the MID or the recommended Phase 2 dose, and
what to do with those patients that have stable
disease. | think that is the issue here.

The issue that you are bringing forward is
when do patients get clinical benefit or sone type
of benefit that is derived fromthat. | think nost
of the patients--you know, | am sure the other

Phase 1 investigators may want to chime in here,
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but people go on these studies not to determ ne
toxicity but in the belief that they will get sone
benefit fromthese studies, and that is a fact
here. These are relatively |ow response rates we
see, but definitely they are seen in Phase 1
studies in a given popul ation that generally has
very few therapeutic alternatives open to them
So, that is | think the reality of the situation.

Usual ly the second criteriais to
determ ne sone anti-tunor responses and in general
that information will help us, the investigators,
whet her to further extend those studies; whether to
further study the drugs so, you know, there are
sonme advantages in getting that response rate
eval uation not only for the patients, which is nost
inmportant, but also in the clinical devel opnent of
the drug.

DR. MARTING Dr. Sausville, do you want
to answer that for ne?

DR SAUSVILLE: | wanted to both agree
with Dr. Pazdur and anplify on a few points. First

of all, as nobst Phase 1 investigators will convey,
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al t hough you can state that the scientific goal is
as stated--safety and pharnmacol ogy, when you ask
the patients why they are participating it is
because, yes, they know about that but the hope is
that there nay actually be benefit. That is point

one.

Point two, | think that if you | ook over a

variety of Phase 1 studies, the vast ngjority of
patients come off between two and four nonths of
treatment. A properly conducted Phase 1 wll
actual |y assess whether or not there is evidence of
clinical deterioration. So, by definition, you
have a response indicator. It is actually a very
conmon scenario to agoni ze in that period of time
whet her the patient is really having progression of
di sease because, as we all know, the radiographic
tools that we have are sonetines anbi guous on this
poi nt .

I think the key thing is that in
constructing the inforned consent for these
activities our goals are scientific ones but we are

going to follow you and we don't know actual ly what
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the longer-termeffects mght be. | think the act
of an inforned consent process is a dynam c one.

It needs to continue with the course of the study.

I think those are the principles round which we

m ght begin to see answers to sonme of the questions
that the FDA asked.

DR. MARTING Dr. Cheson, | think you are
next .

DR. CHESON: | have a question that |
guess is best answered by Dr. Green of Biogen |Idec
We are faced very frequently with these Phase 1
trials of monocl onal antibodies and | am stil
trying to get at what is the sense of doing these
studies in the absence of just identifying the
opti mal biol ogic dose, as has been nentioned here a
few times. Conpani es escal ate, escal ate and
escalate but | don't see them | ooking at issues of
receptor saturation and pharnacodynanics. They are
just pushing and finally they say, well, we have
got to a really high dose, which may be an overly
expensi ve dose, and we are just going to stop here.

If they | ooked instead at biol ogi cal dosing
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paraneters, they could finish these studies a whole
| ot quicker | would think. AmI nissing sonething?
DR. J. GREEN: No, absolutely not, you
have no di sagreenent fromne. |In fact, | think the
concept that was stated by the chairperson of
biologically effective dose, mninmally effective
dose, whatever you call it, is attenpted to get at
by some of the dosinmetry considerations that I
raised. For biologics in particular the concept of
MID, in ny experience or ny perspective, is one
that is best left with a snall nolecule. In fact,
it might even be revisited with some of the smal
nmol ecul e testing paradi gns because the issue here
with sonme of these therapies is understanding the
phar macol ogy, bracketing the biologically effective
dose and delivering in that first patient cohort an
opti mal dose that you believe is pharmacol ogically
active, and | think what you are struggling here
with, with respect to stable disease--ny
perspective on that, because outside of the
obj ective response indicators that you all dea

with routinely, |I think with sone of these agents
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stabl e di sease may be, in fact, just binding to the
receptor, lighting up the expected pathway. The
patient essentially is showing no signs of toxicity
and there is a potential of benefit, a hope of
benefit. These are the patients that are in these
trials.

And, | think it is a fair statenment that
there is an expectation, both on the patient's part
and the investigator's part, as to what they can do
with a patient that enters this trial. I1f | am
di agnosed with stable disease or | don't have any
side effects, can | continue to receive treatnent?
That is a very practical issue, and we are seeing
investigators and patients declining to participate
intrials because they are saying, no, if you don't
respond we can't treat you beyond three or four
doses. | think that is a significant issue.

DR. CHESON: But | think we have to cone
to sone sort of definition of what is acceptable
stabl e disease. As has cone up in these neetings

in the past, there are patients who enter trials

with very large tunor nmasses, very synptomatic from
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their disease and, if that doesn't change, that is
still stable disease by the current response
criteria but that is not sonebody | would want to
continue treating with a particular agent.

DR J. GREEN: | don't disagree with that
either, and | think that echoes one inportant
point, that sonmehow this distills down to a
di scussi on between the informed investigator and
the patient around their condition

DR MARTINO Dr. Perry?

DR PERRY: Thank you. M remarks are in
part addressed to the FDA. First about MID, and
have to say that it would have been hel pful for us
if we had a gl ossary of the jargon used by the
Phase 1 and pharnmacol ogy people. | speak severa
| anguages but | guess none of them are FDA

[ Laught er]

Virtually every slide had an abbreviation
that was not defined, and | don't think I amthe
only one who is stupid enough not to recognize al
these things. So, next tine a one-page gl ossary or

at | ease definitions on the slides, would be
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hel pf ul .

Let's tal k about maxi mumtol erated dose,
and let's talk about our old friend Iressa. As |
recall the Iressa data, the 500 ng dose of Iressa
was not chosen, even though it was the MID, because
they had the sanme efficacy at the 250 ng dose. Is
that correct?

DR. PAZDUR. | really can't answer the
quest i on.

DR PERRY: For the nonent you can just
nod.

DR PAZDUR: Yes.

[ Laught er]

DR PERRY: M point is that MID for sone
of these agents is one of several endpoints. You
don't have to go to a toxic dose to saturate a
receptor or to get an effect. So, | think we need
to acknow edge that there are endpoints other than
MID that allow for an effective dose, particularly
with small nol ecul es.

The second point, stable disease is very

difficult at tinmes to define. If we define it as
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| ess than a 50 percent decrease or 25 percent
decrease in size, we have a fair nunber of
patients. Yet, sonme of these patients are clearly
in a sort of honeostasis with their tunor and
derive sone clear benefit. Picking on Iressa again
or Tarsiva, 8-nonth average survival is clearly
better than 6-nmonth survival that we woul d have
predicted for sonebody with stage 4 non-snall cel
| ung cancer.

So, | don't think we can throw out stable
di sease because our radi ographic techniques are
simply not as effective. Sometines what we see on
a CT scan in lung cancer is the sane size mass but
it isreally a necrotic tunmor if we did the PET
scan, or went to surgery, rempved the |esion and
found that it is nostly necrotic tissue. So, |
don't understand the rationale for requiring
complete or partial response when stable disease is
becom ng, | think, an acceptabl e endpoint for nmany
of these non-cytotoxic drugs. | think that is a
very good point.

Finally, a point that | amgoing to touch
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on now because | may not get the m crophone again
i s when you are tal king about continuing dosing in
the absence of supporting nonclinical data about
signing a new consent form that statement really
rankl es, particularly coming froma governnent
agency. Those of us who have to deal with the IRB
know that signing a consent formis not the sane as
obt ai ni ng consent, which is an ongoi ng process and
it is not a sinple legal docunment. If we want to
perpetuate the culture of informed consent as a
process, as an ongoi hg di al ogue, as verbal and not
just sinply signing a formthat is stuck under your
face, | think we need to do it and get it right
here and pass it on, rather than have sonebody wal k
out of this neeting thinking that signing a consent
formactually nmade a difference and the patient
actual | y understood a 14-page | egal docunent that
they had two mnutes to read. End of editorial

DR MARTING | tend to agree with you to
a reasonabl e degree on that, but it does occur to
me that sone of these things really could be

incorporated into the original consent. So, if
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they are well defined in there, perhaps as a
separate entry--you know, you nay be one of the
I ucky ones who is treated for sonme |ength of
time--we may get to a point where we have very
little know edge of whether that is good, better,
indifferent or what side effects are pursuant to
that. Yes, you would still informthe patient,
perhaps in a legal way in that you have their
initial or their name on sonme piece of paper that
makes you happy, yet you have at | east nmde them
aware that this is a piece of what could happen to
them Because it sounds like though it is
uncommon, it is not so uncomopn as to be, you know,
just a once in a blue noon kind of event.

So, | amalso leery of having additiona
consent forns. It is not so nuch a problemwth
the patient because | am hoping doctors actually do
talk to their patients, but it is the IRB and all
of the other things that could easily delay you
fromeven being able to continue therapy for a
patient until they are able to sign that consent

form Dr. Kodish next, please
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DR KODISH: So, there is a difference
bet ween what peopl e say and what people hear, and
that is very inportant in the context of informed
consent. | think the Phase 1 investigators around
the table know what they say to their patient or
subj ect but we don't know-we don't have data to
know what patients hear and those studi es have not
been done yet. So, | wanted to start with a plea
for nmore data about the inforned consent process,
as Dr. Perry says, and not just a docunent.

We know that in the Phase 3 context in
children with | eukem a 50 percent of parents

under st and randoni zati on despite the fact that they

are all told about randonization. |f that paradi gm

applies to the Phase 1 context, then that is an

i mportant piece of information to have.

In terns of the ethics, | think there is a

phrase call ed therapeutic m sconception that people
wite about and, actually, there is a hel pfu

di ssection of those concepts. One is therapeutic
optinmismand the other is therapeutic

m s-estimation. | think that, although we don't
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have the data, therapeutic optimsmis ubiquitous.
As peopl e have said, that is what fol ks hope for
I amnot sure that therapeutic ms-estimation is so
common. | think subjects may be able to say what
the nunmbers woul d be but in their mind at the sane
time hold this therapeutic optimsm

Having said that, it is inmportant that the
FDA have a policy that never allows us to subjugate
the needs of an individual subject to the needs of
science, and | think we are at risk for that
already. | don't think that Phase 1 studies do
that, but | think a scenario where soneone has
stabl e di sease and the patient wanted to stay on
the drug and we say, no, you can't do that, risks
at | east conpounding a perception that we are
subj ugating the needs of patients to the needs of
science. So, | would urge us to be very carefu
not to be in a situation where we pull a drug away
from someone who wants it and has stabl e di sease.

| also think that the natural history of
the underlying disease is an inmportant factor here,

and there are sone di seases where stabl e di sease
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means a different thing than in other diseases.
So, | would want to think about which di sease we
are tal king about. | share the chairwoman's
concerns about the Phase 1/ Phase 2 anbiguity that
has crept into things. So, | think ethical clarity
requires us to sort of be as clear with the
par adi gns as we can be.

DR. MARTINO Dr. Fojo?

DR. FQJO | have a question for Dr.
Pilaro, and the second part of that also goes to
Dr. Janmes Green. Dr. Pilaro, | wasn't sure--in
your presentation | was trying to read between the
lines and | amnot quite sure what you were trying
to tell us with those two exanpl es that you showed.
But it seened to me that in both of those exanples
the nore long-termtoxicity, if you will, becane
evident in the short-termstudies. | wondered if
there is evidence that that does happen frequently,
that in a 28-day study you get an inkling that you
shoul d go further.

Then, related to that, it wasn't clear to

me what you think of the nore frequent dosing as a
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surrogate, if you will, or substitute for the nore
prol onged studies. Related to that question, | was
just wondering if Dr. Green's negative outl ook, if
you will, on nore prolonged studies is al so
extended to shorter studies that use nore frequent
dosi ng or higher dosing, if youwill, as a
substitute for that.

DR PILARO Let nme try and address al
those issues, starting with the case exanples. In
the first case exanple where the T-cell toxicity
wasn't really evident until 13 weeks, we had an
inkling that there was going to be a probl em just
based on the thynmic atrophy and the | ynphoid
depl etion. That class of products hits a growth
factor receptor that is known to be involved in
T-cell maturation. It is also known to be invol ved
in T-cell function. So, one of the concerns we had
there was | onger duration.

To address Dr. Martino's issue, | would
say about 50 percent of those INDs that have cone
in for that particular class of product wanted to

have bl anket approval to continue treatnent,
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regardl ess of whether it was stable di sease or
obj ective response. So, with that particul ar
exanple there was a hint at four weeks that there
could be toxicity. There was other data avail abl e
that suggested that if you are hitting this
particul ar receptor you could run into problens and
it wasn't until 13 weeks that you actually did see
the effects.

The second exanpl e where they actually did
the nore frequent dosing to address it, that has
been a nechanismthat we have used before. | think
that for that particular product that was a bad
choice, but it doesn't apply to all products across
the board. If you can increase the frequency of
dosing and not run into these kinds of problens
with either i mmunogenicity or enhanced toxicity
then, yes, that is a nechani smby which you can get
data to support continuation of dosing.

This is one of the questions that we have
for the conmittee, which is should it be the nunber
of doses that you match or should it be the

duration of dosing in the animal studies that
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supports what you want to do for the clinical ? Let
me turn it over to Dr. Green though to address the
frequency i ssue.

DR J. GREEN. Thank you. |If | understand
your question correctly, | think | would agree with
that strategy as being an option for providing dose
intensification to assess potential effects that
m ght be observed within, let's say, a two- to
four-week high dose intensification reginmen. That
experience then is perhaps extrapol atable to | onger
term dependi ng upon the nature of the findings that
are seen.

Let nme give you an exanple, and this is
purely hypothetical but this would be a case that
m ght rai se some concern in ny nmind. |If you saw
evi dence of progression of effect over a short
period of tine with respect to nunber of
treatments, then that would raise in ny mnd
dose-time phenonena. There may very well be
concern with respect to |onger treatnent periods.

I think you have to ask yourself the question

about, well, what does that signal nean? Can |
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measure it? How clinically evaluable is it? What
is the significance of that particular concern?
So, | think that is a strategy that can be used.
On the other hand, if we get back to the
concept of biologically effective dose, that goes
agai nst the concept of biologically effective dose
where | think we should be mirroring both in the
short-termstudies that we do initially to support

the preclinical devel oprment and early phase

clinical studies. | think they are both manageabl e

but they require an approach that sonetinmes is
different than has been done in the past. So, |
wouldn't rule it out but |I don't think that all
cases essentially would provide useful information
but in sonme it mght.

DR PILARO | just want to add one | ast
caveat to the increased frequency of dosing. You

saw Dr. Green present the curve that was basically

the inverted U where the response tends to go down.

The risk you can run with increased frequency of
dosing is that you may down-nodul ate your target

receptor and actually | ose both your pharnmacol ogic
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153
and your pharnmacotoxic effects.

DR FQIO  Thank you.

DR MARTINO Dr. Bates?

DR BATES: | guess | just wanted to
amplify sone of the things that were said
previously. | agree also that the observed
bi ol ogic effects ought to be included as one of the
goal s of testing rather than trying to | ook nerely
at toxicity. | think that is critical because nore
and nore often in studies we do see patient
popul ati ons who have indol ent di sease. Then, the
definition of progression to take themoff study is
fairly lenient, and a patient can stay on a
clinical trial for four nmonths wthout really
havi ng i npacted the biology of their disease. To
me, that is a major concern. | know that if you
| ook at sone of the data presented with cerafinib
[?] you can see patients who did have clinical
benefit when they didn't achieve a PR So, there
is a group of patients who have mini num response in
whom you are inpacting the biology of their

disease. But | think if you are going to give an
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agent that is essentially inactive to an indol ent
di sease popul ation, you do run the risk of a
publication com ng out |ater saying, yes, we had
stabl e di sease in 40 percent of our patient
popul ati on when you, in fact, had no inpact on the
bi ol ogy of their disease. So, | think that if you
are going to all ow people with stable disease to
stay on these studies and continue getting
treatment you have to build in that you are at
| east hitting the target, if not having an inpact
on the disease's biology itself.

DR. MARTING Dr. Rodriguez?

DR RODRI GUEZ: Actually, | probably have
just a comment rather than a question. M
experience in many Phase 1 trials is exactly the
opposite of what is being discussed here, that is,
t he pharnmaceutical conpanies are unwilling or
unabl e, for technical or financial reasons, to
provi de ongoing treatnment to patients who are
having a sl ow response in their disease. That,
fromny point of view, brings in the opposite end

of the ethical discussion here, which is in
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pati ents who maybe are still having ongoi ng benefit
fromthe treatment is there an ethical obligation
to assist themor to help themto optimze their
response, realizing that the benefit wasn't the
endpoi nt of the study but that they are, in fact,
deriving benefit and they may not yet have been

gi ven the optinmum dose or treatnent duration?

DR. MARTINO Dr. Harrington?

DR. HARRI NGTON: Thank you. | want to try
to focus on the real intent of the Phase 1 studies.
I nean, we know that they often extend clinica
hope for patients and we know that we can use them
sonetinmes as surrogates for larger studies to
assess response. But for nme the conundrum here is
that when these schedul es extend beyond the period
where there was preclinical testing, clinicians are
wandering a bit into the unknown in terns of side
effects for patients.

So, for objective response | can
understand the benefit and for stable disease | can
as well. | think the distinction is often nore

apparent than real there because we don't always
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know what the durability of those objective
responses are. So, for me, | think one of the key
questions is if we are willing to wander into that
area of the unknown, exactly what is the process
bet ween the agency, industry and the trialists when
the schedul e begins to extend beyond the
preclinical testing? So, what kicks in? |Is
i ndustry required now, as rapidly as possible, to
do extended dosi ng schedul es? How qui ckly does
informati on get back to the clinical sites
conducting those Phase 1 trials about the results
of those preclinical--they are not really
preclinical anynore but animal testing being done
concurrently? How quickly camwe nmitigate the
possi bl e damage of wandering into an unknown zone
where we don't know the real side effects?

DR MARTINO Pl ease?

DR. M GREEN: This is Dave G een. |
think that we make a distinction between those
patients who started on dose and exceed the anount
of nonclinical testing versus those patients who

have not been dosed but may in the future have
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| onger periods of tine. W basically will

conmmuni cate with the sponsor, in witing al nost

al ways, that |onger-term studi es are necessary for
| arge clinical studies, beginning often in our

m nds formal efficacy studies, and then basically
| ook to see what clinical picture is energing, and
use sonme of the decision criteria that | nmentioned
about whether there are acceptable toxicities and
can they be managed, to basically decide on those
patients who are already getting dosing whet her
they shoul d conti nue.

So, for future clinical trials we suggest
that they should performthose studies. W try to
pronote the paradigns. Since nmany of these
patients will continue to have dosi ng beyond what

is initially established nonclinically, the

sponsors should plan for that and we encourage them

to have longer-termstudies with interimdata
available to us in a way that we think does not
i mpact on continued dosing of patients.

DR. HARRI NGTON: Just a foll ow up

question, and | think I know the answer to this,
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how feasible is it to do that additional testing so
that patients on the same Phase 1 clinical trial
who may go on at either the same or higher
doses--for those patients there is extended
toxicology or toxicity data fromthe preclinica
studies. O, is the timng such that for practica
pur poses once one observes in a Phase 1 trial that
they are probably going to go beyond the
preclinical dosing schedule that there will be no
ani mal data available for the patients in those
trials but only for subsequent trials?

DR. M GREEN: We nmke our advice to the
sponsor regardi ng the adequacy of duration usually
at the time of the initial IND. So, at the tine
they are allowed to go forward where they have
ot her comunications, that is, 30 days after the
initiation of the IND, we attenpt to give them our
best estimte of when those | onger-term studies
woul d be necessary.

DR. MARTING Dr. Pazdur, do you want to
add to that?

DR KEEGAN. Actually, | would say that |
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think it is ararity that we receive information on
interimreports in a tinely fashion, sufficient to
make sure that it is incorporated into the informed
consent docunment. The exception would be if there
was a serious finding that would result in a 15-day
report, as in the case that | think was alluded to
of non-human primates that died of sepsis due to

sl oughi ng of the integument that was a drug-related
phenonmenon, and we received that as a 15-day
report. But nore mnor findings |I think we would
not expect to see as a 15-day report and woul d not
be rapidly turned around and avail able to patients
in Phase 1 studi es.

DR. HARRI NGTON: Just one foll ow up
question then, can someone be nore specific about
what was nmeant by the rolling studies that were
menti oned on a couple of slides?

DR. M GREEN: The rolling studies--let's
take a hypothetical exanple that a sponsor
submitted a four-week study, nonclinical toxicology
study, but were going to continue to dose patients.

At a pre-IND--let nme just back up. Let's say we
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had a pre-IND and they wanted to dose patients
indefinitely but the original study period would be
four weeks. We would suggest to themthat if their
intention is to progress with clinical trials and
they were confident, or sufficiently confident that
this was sonething that where thought that not a

| arge nunber of patients would continue to be
dosed, we woul d suggest a three-nonth study. W
feel that a three-nmonth study is basically the
study in which we get all the adequate information
necessary to continuously dose patients. There are
some exceptions, and there have been requests in
rare instances for |onger-term studi es but,
basically, we believe that a three-nonth study is
typically adequate to assess all the toxicity
informati on that we need to continuously dose
patients all the way up to the tine of approval

At the pre-1ND, we woul d suggest to sponsors that
they might consider a | onger-termstudy as a neans
of providing continuous information, so if they had
ten animals, five animls would be nmade avail abl e

for toxicity assessnent at one nonth and the
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remai ni ng ani mal s woul d be made avail able at three
nmont hs.

DR. MARTING It strikes me personally
that with practically any agent that you are

| ooki ng at you have at |east a possibility that

Ms. Jones will be treated | onger than the expected

brief period. So, since you assune that there is
going to be at |east one person, don't you sort of
have to anticipate all of this beforehand? That
really is where you are leading nme here. So, it
gets nme to this question of in the studies that
have been done, how often is it that you truly
don't have a Ms. Jones?

DR. KEEGAN. | would have to say that it
is difficult to track. Assuming all of you put in
your reports to INDs which only sumrmari ze data on
an annual basis, it is very hard to distinguish
patients and what is going on, get that data in
real tine and to summarize until the end of fina
study reports. | can't say that we have fina
study reports, nor have we done that exercise.

DR MARTING But | amdealing with a
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possibility here that with any study there is
likely to be one person where you are struggling.
You know, do they have stable disease or are they
respondi ng and are going to be, you know, treated
beyond a certain limted point? So, unless | am
hearing here that this happens once out of a
hundred tines, in which case | would say, well, in
that case why are we having this discussion, but if
it happens often enough that there is at |east one
person, then the probl em becones, to ne, one that
is constant and, therefore, one that needs to be
addressed earlier than once they tell you that Ms.
Jones was on longer. Am |l not understanding the
probl em here?

DR. PAZDUR: The alternative to that,
Silvana, would be that the FDA woul d not |et any
study go forward, until there were three-nonth tox.
data. | don't know how reasonabl e peopl e woul d
feel to support that because that could nean
significant delays in the devel opment of
therapeutics if it cane down to you nmust have three

and you cannot start because of that. Here again,
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we are always in this arena of what is optinal
versus what is absolutely required.

Yes, if | was living in a perfect world we
woul d want the total pharm tox. package done and
then we would allow the first person on this.
Unfortunately, there are demands to get these
studies started and there are patients out there
that would feel, and nany conpani es that woul d
feel, as well as investigators and the oncol ogy
community that we would be overly restrictive in
that. That is point one.

Poi nt two, getting back to the basics
here, | think one of the things that we have been
argui ng about is what is clinical benefit to an
i ndividual patient, and that is very difficult. W
have tried to ascribe that to a response rate here,
and | would like to have everybody renenber that in
the good ol d days when we were devel opi hg response
rates, etc., this had nothing to do with any
l'inkage to clinical benefit or to benefit to a
patient. They were basically |ooking at what would

be reproduci bl e from a radi ographic point of view
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When the full criteria cane out it was a 50 percent
reduction due to inaccuracies of measurenents and
physi cal exam nation and pl ain radi ography.

So, you know, | think that is one of the
essential questions. How do you nmeasure clinica
benefit? Obviously, if somebody had devel oped
synptons and had synptom i nprovenent on a therapy
or if they had stable di sease, everybody woul d
agree that that patient should continue. But the
question is what should be that determ nation of
clinical benefit for an individual patient.

DR. MARTINO  Yes?

DR. KEEGAN. | amsorry, it cane to ne
that your real question is how often does that
happen, and | tried to answer to you that we don't
know. However, based on the feedback we get from
conpani es, investigators perceive that it happens a
| ot because they conplain about it. So, | don't
know what the reality is but I know what the
perception is.

DR. MARTINOG Dr. Bates, do you have

sonething to add to that topic right now?
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DR BATES: Basically | agree that it
happens a fair anmount dependi ng on the patient
popul ati on. That wasn't ny question but | agree
that it happens, and you do have to address it from
thi s perspective.

DR. MARTING | wll get to your question
inabit. | amgetting back to this issue that if
it happens quite a bit nmaybe one ought to think
about it quite a bit, and it doesn't have to be
necessarily sonmething that is ready when you put
the first patient on, but perhaps it is sonething
that shoul d be ongoing. Dr. Cheson, | think you
are next.

DR. CHESON. Yes, but it is off the topic;
it is back to a different topic. |If you want to
keep this theme | can wait, or are ready to
entertain other things?

DR. MARTING No, proceed any way you
want .

DR. CHESON. Ckay. Cetting back to Tito's
question and Dr. Green's answer, | personally think

it is not a good idea to do this high dose, short
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course thing for a nunmber of reasons, particularly
with antibodies. One of the goals of the Phase 1
trials is to do pharmacokinetics, and if you are
doing that you are going to |l ose your ability to
determ ne what the optimal dosing is of this
anti body. For exanple, you will never know how to
dose in a Phase 2 trial if you are just |ooking at
escal ati ng the dose.

The ot her problemyou run into,
particularly in antibodies and particularly in
effective antibodies, is that over tine you will be
depl eting sonething, and if you just |ook at the
toxicity in the short course you are going to miss
that. Look at rituximab. W don't know very wel |
the 1 ong-term consequences of chronic B-cel
depletion fromthe antibody. W are starting to
| earn this based on mai ntenance studies, but with
all the interest in maintenance of antibodies we
woul dn't be able to get that information if we just
| ooked at the short-termtoxicity.

So, | think, as the coment cane out

several tinmes, this does have to be sonewhat

file:///C)/dummy/03130NCO.TXT (166 of 384) [3/27/2006 2:59:57 PM]



file:///C)/dummy/03130NCO.TXT

case- by-case dependent on the type of conpound.
woul d think for the small nolecul es that night be
quite different because, as we heard, they go in
and they go out. But for antibodies that |last a
long tine it mght have long-lasting conplications
that - - based on cumul ative blood levels, etc.--it is
probably not a good idea in that context.

DR. MARTI NO Dr. Sausville?

DR. SAUSVILLE: This is a question for Dr.

Pilaro that might get at this alittle bit. 1In
your presentation of the exanples | guess there was
a T-cell exanple and there was the exanple that had
some, as | interpreted it, renal findings. Do you
have preclinically a way of grading, so to speak,
the significance of these phenonena? Because,
again, froma clinical perspective, if you have
sonmeone who has the perception of benefit, be it
stabl e di sease or response, an asynptomatic grade
2-sonething or other is sonmething that probably the
patient and the physician would accept. On the

ot her hand, you can imagi ne other toxicities that,

depending on their grade, would be far |ess

file:///C)/dummy/03130NCO.TXT (167 of 384) [3/27/2006 2:59:57 PM]

167



file:///C)/dummy/03130NCO.TXT

acceptable. So, when you think about this in the
preclinical extended study context, how would you
approach that if you were to put that into
practice?

DR PILARO Well, for the preclinica
studies we don't have anything like the NCI common
toxicity criteria so | couldn't say that that
T-cell response was actually a grade 2 toxicity,

which is what | think that it would be if | was

| ooking at it clinically. However, what we do | ook

for are things that cause death or irreversible
toxicity, or toxicities that cannot be clinically
noni t or ed.

In the second exanple with the rena
pat hol ogy, it is a potentially irreversible
toxicity. Even after conpletion of the treatnent
in the recovery period that toxicity was stil
present. That raises a significant flag for a
clinical study.

DR SAUSVILLE: And in that case did the
renal toxicity progress to renal failure in the

animals or was it, again, an abnornmality?
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DR PILARO Wthout going into the actua

data fromthe IND, all | can say is that there was
significant proteinuria and it did not resolve. It
was still at the sanme |level at the end of the

four-week treatnment-free period as it was at the
end of the treatment. Then you sacrifice the
animals so | don't know if they progress.

DR SAUSVI LLE: Well, thank you for that
perspective, but I do think that that is going to
be an inportant consideration as this goes forward
because the grade and nature of the toxicity really
has a lot to do with ultimate clinical acceptance.

DR MARTING Dr. Gillo-Lopez?

DR CRILLOLOPEZ: | would like to go back
to stabl e disease and the deci si on-maki ng process
around that patient continuing therapy or not.

St abl e di sease 30 years ago was not the issue that

it is today because 30 years ago we were primarily

dealing with small nol ecul e chenpt herapeutic agents
and if a patient achieved only stable disease that

was rapidly followed by progression usually.

Whereas, in the last 30 years and with the advent
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of biologic therapies, what we have | earned slowy
is that with these new therapies you do see an
i ncreasi ng nunmber of patients devel oping stable
di sease and then you are in that quandary, that
situation where you have to make a deci sion
Clearly it is not easy, and that is why the FDA has
us here today discussing this probl em

I would say that there are a nunber of
considerations in such patients. Dr. Cheson
brought up one exanple of the patient who, yes, has
stabl e di sease but is synptomatic and probably has
bul ky tumor and, therefore, is there any rea
clinical benefit to this patient. | think one also
has to consi der what therapeutic options are
avail able to the patient after the experinmenta
study is concluded. Patients who enter that Phase
1 trial, sinply because they were rel apsed after a
few or perhaps just one prior therapy, may have a
| ot nore options than a patient who enters that
Phase 1 trial being refractory to several different
therapies and, therefore, there are no options |eft

for that patient. |If he is just stable with

file:///C)/dummy/03130NCO.TXT (170 of 384) [3/27/2006 2:59:57 PM]

170



file:///C)/dummy/03130NCO.TXT

synptomati c bul ky di sease, nmaybe that is the best
that we can therapeutically do so that has to be
consi der ed.

Al so, one has to consider the patient who
enters a study after progressing on a therapy and,
yet, maybe that patient, after progression, was
stable for nonths before entering the Phase 1
trial. If in the Phase 1 trial the patient just
remai ns stable, you have not really changed the
natural course of that patient's disease, as
opposed to the patient who enters the study and has
cl ear, docunented progression, rapidly progressive
di sease over the course of a few weeks before
entering the study. |If we achieve stable disease
in that patient, that neans sonething entirely
different.

So, | guess we have to | ook at stable
di sease and consider all of these different
factors. One of the things that | think is
inportant--particularly with Dr. Cheson who is the
aut hor of many of the response criteria that we

have today--is that maybe we need to | ook at those
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criteria again and nore clearly and nore anply
define stable disease, taking into consideration
all of these different factors.

Li kewise, | think that it is inportant, as
we wite protocols for Phase 1 trials involving
these biol ogic agents, that we again clearly define
the significance of achieving stable disease, in
what ki nds of patients, and that that be
comruni cated to the patient via the informed
consent and al so verbally as you di scuss the study
with the patient so that they, as clearly as
possi bl e, understand the consequences in terns of
their continuing or not continuing treatnent.

DR. MARTING  Dr. Pazdur, did you want to
make a comment ?

DR PAZDUR Yes. One of the issues here
that | think we really have to understand is that
when we tal k about response rate and stable
di sease, etc., those are criteria that were
devel oped to describe a drug effect in a popul ation
of patients. What we are tal king about here, as

Dr. Gillo-Lopez referred to, is benefit to an
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i ndividual patient. That is a very conplicated
area because one coul d assune what was the growth
pattern before the patient went on; did the patient
have rapidly progressive disease; was the response
a 10 percent response but you are really confident
as an investigator about what that is.

So, you know, | think we really have to
understand that we are not talking about response
rates here. W are tal king about a benefit that a
physi ci an nust determ ne about an individua
patient. Here, again, that brings us into a very
compl i cated anal ysis because we are trying to put
criteria on that and | don't know if that can be
done even.

As | said before, all of these response
criteria are dealing with not any relationship to
clinical benefit, but to measurement of tunor so
one could feel confortable that they really had
sonme tunor shrinkage. They have nothing to do with
clinical benefit or sonebody inproving. So, we
really need to focus on an individual patient.

That is what is here; not a group of patients.
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DR MARTINO Dr. Hussain?

DR HUSSAIN. | had a question for Dr.
Green again. You made reference in your
presentation with regard to what you felt was
optimal and then on a case-by-case extended
eval uati on may be necessary. Could you give ne an
exanpl e of what you feel is the justification to
put the burden back on the sponsor for what drugs
or what type of situations or what observations
woul d warrant, in your opinion, that that sponsor
go back and do nore eval uations?

DRR M GREEN: | will try to address that.
Could | just make one comment about Dr. Cheson's
conment and about the dose intensification issue
because | think it is inmportant? | agree, and
think ny answer was in two parts. |n sone cases it
may apply; in other cases it might not. Usually
singl e dose pharmacoki netic studies are al so
conducted to address the dosinetry issues that are
important, the biologically effective dose. The
dose intensification is really toxicity. So,

think those are two separate issues.
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But to your point and question, | think an
exanmpl e nmight be, and this may be very well
observed within the context of sone repeat-dose
study of sone arbitrary length, and let's pick four
weeks for exanple, that these aninmals essentially
are nonitored very carefully fromthe first day of
dosi ng through the duration and you see essentially
evi dence at week one versus week four differences.

Why might that be? Wll, one exanple
m ght be related to accumrul ation that occurs over
that period of tine because, as has been pointed
out in many examples, these antibodies have | ong
hal f-1ives essentially so weekly dosing does build
to large levels over a period of time and you may
see, essentially, some evidence of progressive
effects hitting the target versus off-target
effects that are then nanifested by sone clinica
symptomatol ogy. | think if that kind of profile is
mani fest, then that is a signal that there are
time-del ayed, tine-dependent effects that are going
on and, therefore, if the clinical picture is one

of worsening then, by all neans, |onger-term
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studies are appropriate to support that.

A situation where it mght not be, in ny
view, is if you have enough research di scovery data
at the nol ecular or receptor level that you are
seeing stability of response, for exanple, from
first course, second course, fourth course and you
mat ch that essentially with a safety profile in a
phar macol ogi cal | y responsi ve specie that shows it
to be well tolerated and benign, | think in that
particul ar kind of circunstance the concern night
be alittle bit different. |In particular also, if
it is within a biology that night be somewhat
better understood and where there is sone prior
experience, there | think you could cone to a
di fferent concl usion

The other point which I feel conpelled to
make as a non-clinician is a statenent about stable
di sease just froma purely scientific, common sense
perspective. W are bringing so nmany tools to bear
in the discovery arena right now, trying to
identify responders, relevant biologies fromaninm

systens to human systens, different patient
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popul ati ons; we have tools that are at our disposa
that allow us to essentially nonitor at new |l evels
ef fect doses. This gets to the point about
biologically effective dose, mninally effective
dose. | would think it is incunbent upon us to be
i ncorporating some of those paranmeters into these
early studies. Therefore, when we have a patient
that has perhaps a given profile |ike what was
descri bed previously we al so have information that
this is a true biologic response to this agent that
i s now on board and how could we, in the absence or
limting side effects, deny treatnent?

DR MARTINO Dr. Bates?

DR BATES: | have a question follow ng
the remarks of Dr. Martin Geen. You showed the
data with your current database where you showed
that 41 percent of the nonclinical tox. that cones
to you in the first place is one to four weeks,
which | gather is what is acceptable to you for
going forward. But it wasn't clear to ne for what
fraction of studies you require the three-nonth

period. Before they start or currently, what the
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current practice is?

| guess another way to | ook at the
question is how often you are nmissing toxicities
that you then find in the clinic. Do you have any
sense for that? In other words, how often are
peopl e actually doing the three-nmonth studies
currently and then, if you are now requiring them
all of the time, at least in some point during the
life of these studies how often are those
identifying or failing to identify toxicities that
energe in the clinic?

DR. M GREEN: The nunber that was cited
is the observed duration of studies for four weeks
bei ng about 40-sone percent were those that were
submitted by the sponsor in support of their
proposed clinical study. So, the relationship of
that to clinical holds | don't know exactly, but if
I were to hazard a guess | woul d suggest that
al nrost none of those, if any of those, went on
clinical hold for duration. Usually clinical holds
for duration involve continuous dosi ng way beyond

proposed clinical dosing by the sponsor, or
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durations in excess of four nonths.

We basically use the guidance that was
proposed in M3, with the proviso that if it is
feasible to continue to dose nonclinically to
support the proposed duration of the clinica
study, we think that is a good standard. | think,
as Dr. Pazdur indicated, there is a distinction to
be nmade between the formal devel opment pl ans versus
those which are occurring in patients as they
receive dosing. So, oftentines our recomendations
are based upon the fornal proposal of the sponsor,
but we al so are concerned about those patients who
recei ve continued dosing. But oftentines the
recomendat i ons are based upon the proposed
duration of the clinical study.

As | noted, we think that three-nonth
studies nonclinically suffice to tell us everything
we need to know all the way through Phase 3 and
perhaps to approval, dependi ng upon the particul ar
toxicities that we observe clinically and the
reliability of what the animal data tell us. So,

we also try to nmake it a conscious decision as to
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whet her any nore reliable data is likely to enmerge
fromthe nonclinical testing paradi gmor whether we
need to change that paradi gm based upon clinica
findings. So, if we are asked formally what we
recommend, it is different than using the real-tine
experience to guide our recomrendations. So, if we
were to see energence of clinical toxicities which
formal toxicology studies cannot address, we woul d
probably place greater reliance on specialized
phar macol ogy studies to | ook at those particul ar
types of toxicities. But in absence of that kind
of know edge we try to go by the general rule of
duration for up to, as | nentioned, three nonths.

DR BATES. So, the majority of studies
eventually do have the three-nmonth duration before
you would go into chronic testing. So, that is the
answer, that the najority do have it at the present
time. But then how often is it your sense that
peopl e devel op toxicities that are not picked up by
the studies at all?

DR M CGREEN. Well, | think that we need

to think carefully about toxicities. Because we do
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rely on relevant an ani mal nodel we often observe
the types of toxicities which are clinically

i mportant, such as change in cell counts or other
aspects. For sone of the ones that, for exanple,
we have | earned are not predictable, such as

cardi onyopathy for Herceptin, it wouldn't have made
any di fference how | ong we woul d have tested those
and nonclinically we woul dn't have seen those. W,
hopeful Iy, becone better at what we do and try to
address those toxicity studies to answer the

rel evant questions, but we do place prinmary

rel evance on the standard toxicity study that is
commonl y perfor med.

DR. MARTING  Dr. Pazdur, would you like
to add something to that?

DR PAZDUR: | just wanted John Lei ghton
to coment on drugs. How often do we have
three-nonth tox. studies before we all ow sponsors
to start their trials?

DR LEIGHTON: Very rarely. Usually those
are foreign sources, perhaps Japanese conpani es,

but it is very rare that we have studi es beyond 28
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days to support an initial Phase 1 trial and end of
Phase 2.

DR MARTINO | think that was the answer
you were | ooking for.

DR BATES. What | was driving at was what
is your current practice. | thought | understood
you to say that eventually during the Phase 1
devel opnment you are requiring or asking for the
three-nonth tox. at some point in time of the
devel opnent.

DR. LEIGHTON: Yes, at sonme point in
devel opnment. This is addressed by the article that
I alluded to in ny presentation, by De George et
al. It does not specify specifically when the
| ong-term chronic studies are necessary in relation
to clinical devel opnent.

DR. PAZDUR: Frequently they can be done
after the Phase 1 studies are conpleted. Here
again, | wanted to conme back to your point,

Si | vana, about being adamant in a perfect world
that everybody have three-nonth tox. studies done.

That woul d be great. However, that woul d represent
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a mpj or change in drug devel opnent.

DR. MARTINO Dr. Reanman?

DR. REAMAN. M question actually relates
to that issue. Dr. Pazdur nmentioned earlier that
there really was no alternative with the
abbrevi ated preclinical testing, but why woul dn't
an alternative actually be a change in the standard
requiring the three-nonth testing of all sponsors,
not requiring it prior to the devel opnent or
i npl ementing of a Phase 1 study, but during the
Phase 1 study so that if there is information that
becones available it could actually result in
changing that study or future studies?

DR. PAZDUR: | think many people woul d
| ook at this as very negative, trying to sl ow down
drug devel opnent, and if we nmade the recomrendati on
that we would not allow any studies to go forward,
even to start wi thout three-nmonth data, we woul d

have to have a significant anpbunt of discussion

DR. MARTINO | think that is what he said

t hough.

DR REAMAN: No, | said to start with the
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28-day toxicity data, but to continue the
three-nonth testing in the event that new
i nformati on may change in an ongoing trial.

DR. MARTING We would then al nost request
that it be ongoing sinultaneous to the clinica
Phase 1. Dr. Reaman, is that fair?

DR REAMAN: R ght.

DR MARTING That, to me, nakes the nost
sense but that is me. Dr. Fojo?

DR FQIO | just wanted to clarify one
thing fromDr. Geen because | think | have heard
you say it twice. You seemto think that three
mont hs or 13 weeks is enough to predict any
significant toxicity that is going to occur. 1Is
that what | am hearing you say? And how does t hat
contrast with the "rolling toxicol ogy" study that
was proposed by Dr. Pilaro where you end up going
out to six nonths?

DR M GREEN:. | think that our experience
to date has denonstrated to us that a three-nonth
toxicity study in general will be the point of

dim nishing return for the anmount of information

file:///C)/dummy/03130NCO.TXT (184 of 384) [3/27/2006 2:59:57 PM]

184



file:///C)/dummy/03130NCO.TXT

that we observe nonclinically that is clinically
relevant. In some rare instances we have
recomrended that sponsors go longer. So, they may
conduct a six-nonth study or they may conduct and
even longer-termstudy. That is their decision

As | nentioned, in sone cases we encourage themto
do so. But in terns of proceeding to a Phase 3
study, we believe that a three-nonth nonclinica
toxicity study is adequate to stage that Phase 3
st udy.

DR FQOO So, in the end what we have
been tal ki ng about is the patient who would start
on a study, and that would be a one-nonth study
based on one-nonth data, woul d have stabl e di sease
or PR or CR and then woul d continue beyond t hat
wi t hout having three-nonth data available. Right?

DR M GREEN. But the rolling toxicity
concept is that we would be getting information
fromthe nonclinical study as that patient was
continued to be dosed, such that the nonclinica
study woul d proceed by 30 days in reporting to us

informati on that we would think would be inportant
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as to whether that patient should continue to be
dosed or not.

DR. FQIO Could | just ask Dr. Janes
Green what he thinks of that concept?

DR J. GREEN. Sonehow that question was
very predictable to me. | think on face value it
has nmerit in the sense that it does get away from
this conundrum about how long to treat. There are
some practical issues which | think have to be
dealt with. They are not insurnountable. One of
the advantages | think is that once we are in the

clinic nmost conpani es have obtai ned some way of

mai ntaining clinical trials or using clinical grade

material. That is not an insignificant issue.
think the panelists should keep that in mnd
because we would like to be testing the clinica
material for all the reasons that | talked
about - - about some of the conplexities--because
sonetines the activities of a nolecule can be
af fected by how you nmake it, and sonetines

i nadvertently when you go between the preclinica

setting and the clinical setting there are changes.
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So, that does increase our confidence in the val ue
of these studies that we do.

One point | would nmake, however, to the
proposal that is on the table is that, if | hear
Dr. Green correctly, in sone cases three-nonth
studies may, in fact, be adequate to support
registration. That would be, in fact, a benefit if
that is the conclusion essentially of the survey
because currently we do studies that are six nonths
and sonetines 12 nonths. W do those for reasons
whi ch are outside the purview of this conmittee
because many of these drugs are devel oped in other
i ndi cations where the risk/benefit may be sonewhat
different, and there are internationa
considerations with respect to European acceptance,
Japanese acceptance et., And, for all the reasons
that we stated regarding ani mal use and cost, we
only want to do these studies once.

So, | think, yes is the answer to that
question. Practically, it is easier said than
done. Just the information flow-it is easy to say

we want to be 30 days ahead of that patient but
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with respect to the information we get, for
exanple, if the histopathology information is of
great inportance that is what cones in late. So,
we can certainly say that the noses are alive,
there are no deaths, etc., and no najor effects but
until we look at that |level we can see mgjor
changes going on that were manifested in earlier
studies. So, | think that is a consideration but |
think that may be a step forward.

DR. MARTI NG Thank you. At this point
think I would Iike to turn you all to the

quest i ons--okay, you get a chance.

DR TAKIMOTO Thank you. | wanted to ask

Dr. Leighton a question about snall nolecul es.
have worked with a nunmber. There have been cases
of Phase 1 studies with agents that have nuch

| onger half-lives when we actually test themin
humans than we predicted in aninmals, sonetimes as
long as 10 or 15 days. So, that would put themin
the same ball park as a nonocl onal antibody. If we
knew that in advance before the Phase 1 started

woul d you require three-nonth tox. there? 1Is the
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maj or difference here a pharnacokinetic one?

Then, the other conment that | want to
make is that, as Dr. Sausville pointed out, the
nunber of patients that actually are on Phase 1
studi es beyond three nonths or so is very small,
and the number that may be on as long as six nonths
with either response or stable disease is even
smaller. One of the things that | have actually
deplored is the fact that a nunber of Phase 1
studies are being done at nultiple sites with
three, five or six different centers. One of the
issues in terms of keeping the patients on | ong
termwi th stable disease and | think the
ri sk/benefit ratio provided they are tolerating
treatments well, does support that. So, there are
going to be a few patients that are going to go
beyond any type of toxicity data that you have. As
Il ong as you are watching these patients closely
wi th experienced investigators and the safeguards
that are built into Phase 1 studies, | think that
is an acceptable risk/benefit ratio. But as an

investigator, if | amputting one patient on every
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three nonths and even a snmller percentage of these
patients are going to be observed long term it is
going to be much harder for me to have a sense of
this. The same is true for all the other
investigators and it is really only the sponsor
that is going to have a sense of what is going on
with these |onger-termpatients because they are
spread out at so nany places

DR. MARTI NG  Thank you. At this point we
will turn to the first question--

DR TAKI MOTO. Excuse nme, can we hear the
answer ?

DR. MARTING Cnh, | amsorry.

DR LEIGHTON: In terns of a drug that has
a particularly long half-life, say 15 days, or for
exanpl e a drug adnmi ni stered by depot fornulation,
what woul d be expected? Well, the first thing
woul d say is that these drugs aren't likely to be
adm ni stered by continuous daily adm nistration so
some intermittent schedule of a few doses would be
i mportant and we woul d expect an eval uation of sone

toxicities. |If the toxicities are observed within
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a few doses, not of an unexpected duration, then
that should be sufficient. But | think a pre-1ND
meeting in this particular case woul d be of
particular help to make sure that the data that are
submitted to support the IND are sufficient to
support the intended clinical schedule.

Questions to the Commttee and Commttee Di scussion

DR MARTINO Now | will turn to the
questions. As often, they are redundant and | ong
and wor dy.

Nunber one, for npbst drug devel opnent
progranms, FDA recomrends that the duration of
nonclinical studies match the duration proposed for
the clinic, an approach supported by the | CH M3
gui dance docunent. However, an abbrevi ated
duration of nonclinical testing is generally
acceptable for small nol ecul e drugs under
devel opment as anti-tunor therapies. An
abbrevi at ed dosi ng duration has al so been proposed
for selected biological products intended as
anti-tunor treatnments

Pl ease di scuss scenari os where the
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duration of nonclinical studies may be abbreviated
relative to the clinical duration; should natch the
duration of the proposed clinical study. |In your
response, please address the anticipated
noncl i ni cal paraneters, such as PK/PD, toxicity
profiles, that should be considered in deternining
the minimumduration of toxicity testing. Wo
wants to begin? Dr. Cheson, | want to call on you
pl ease.

DR CHESON: Swel I'!

DR. MARTING My pl easure!

DR. CHESON: | amnot sure | have adequate
information actually to answer sone of these
questions. You know, we were shown a |ot of
summary statenments without a lot of data and it
would seemto ne that it is a case-by-case thing
dependent on the drug and that, in general, it
woul d be nice to be able to abbreviate the
preclinical testing so that we can get drugs to the
clinic as quickly as possible. But | think it is a
case-by-case. Sone, based on their toxicity

profil e and pharnacoki netics, are going to require

file:///C)/dummy/03130NCO.TXT (192 of 384) [3/27/2006 2:59:57 PM]

192



file:///C)/dummy/03130NCO.TXT

| onger duration of preclinical study than others.

So, | don't think you can nmake a
generalization. | think it will depend on all these
things listed below, the PK/PD and toxicity
profile. | think those are absolutely critical,
and we tal ked about the optimal biological dose
which I think may help us expedite the entrance of
some of these drugs into the clinic, but | think it
is really case-dependent, drug-dependent, and it is
going to vary based on the PK/PD and toxicity as to
whet her it can be shortened or whether that is not
saf e.

DR. MARTING Wio wants to speak to this?
Dr. Kodi sh?

DR. KODISH: | guess | would draw the
di stinction between--you know, this question is
about the initiation of a trial versus the other
questions we have been tal ki ng about which are the
continuation of the trial, and | think there is
anple reason to try to think of those differently
and t hink about our conmtnment to subjects once

they enter a trial as being ethically different
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fromthe determ nation that we are going to open a
st udy.

DR. MARTI NGO  Doctor?

DR SAUSVILLE: Yes, | would take the
position that if the rel evant speci es has been
studied at the anticipated concentration, a val ue
based on scientific information, that the exposure
of patients should in some way nmirror the
requirenent for initiation of the study. So, in
that regard, | would feel a relatively abbreviated
exposure would be suitable in the two- to four-week
range. | think that beyond that, the question
really should not focus on aninmal testing but
shoul d be gui ded by clinical experience.

DR MARTINO Dr. Perry?

DR PERRY: | would like to anend what ny
seni or col |l eague, Dr. Cheson, said, on a
case-by-case to study the drug but also the
di sease. In the diseases Bruce sees stable disease
may not be significant at all and you nay have an
option. In the patients | see, if you are treating

soneone with stage 4 non-snmall lung cancer, third
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line, they have no other options. So, | think we
need to | ook at the disease; we need to | ook at the
drug; and we need to look at the Iine of therapy we
are tal ki ng about.

Since we are tal king nostly about Phase 1
studies here, it seenms to me that there are
generally not going to be too nany other options.
There may be anot her Phase 1 study, but | think
that | agree with the comments on the right that
they ought to be as short and as consistent with
getting the drug out and | ooked at in hunman
studies. And, | am gl ad sonebody al ready made the
anal ogy about Herceptin. This is a very
significant potential clinical toxicity, unnoted in
ani mal studies and only picked up when we had
| ong-term human studi es, and basically best picked
up in the adjuvant breast cancer setting for
patients who didn't have |ots of previous treatnent
and had a | ong enough prognosis that this becones a
real issue.

DR. MARTINO. Dr. Fojo?

DR FQJO Bruce, | wasn't sure, were you
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saying that even for, say, a six-nonth study
three-nonth data woul d not be adequate in your
opi ni on?

DR CHESON: No, | think three-nmonth data
i s probably adequate for nobst things. You know, if
you try to equate the life span of one of these
little critters, three nonths in themis 40 years
in us.

DR. FQIO And, Ed, were you suggesting
that two to four weeks was enough and that that can
be gui ded by the clinical data?

DR. SAUSVI LLE: Yes, that is exactly what

I was suggesti ng.

DR. MARTING Dr. Takinoto, did | see your

hand up?

DR TAKIMOTO No, but | certainly agree
with Dr. Sausville's coment about what is
satisfactory for initiating a clinical trial.

DR BATES: But, Ed, are you saying then
to abandon practice of requiring three-nonth
testing in order to do continuous dosing? Is that

your proposal ?
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DR SAUSVI LLE: M understandi ng was t hat
the |l onger period of testing was for continuation
for the infrequent patients who have achi eved
benefit, and then for the inception of |ater phase
studies. Again, | think that those are separate
questions. If the commtnent from a sponsor has
been made to do a full-phase devel opnent, then |
think on a case-by-case basis the desirability of
filling in with longer-termdata may or may not be
desirabl e dependi ng on the nature of the substance.
But to narrowWy focus the question before us for
treatment of patients on the Phase 1 and for
initiation of Phase 2, | think that relatively
abbreviated testing is reasonable.

DR. MARTING Dr. Harrington?

DR. HARRINGTON: | guess | amnot really
sure how to separate this question fromthe
requi renents that the agency woul d have for
sponsors about beginning these studies in settings
where you m ght expect a small proportion of
patients mght go on longer than the specified

dosing. | nean, the question, as phrased, sort of
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pushes the decision down into the clinic once
sonmeone has been respondi ng and ignores the fact
that there mi ght have been negotiations at the
start of the study that said, you know, this is one
where, in this disease, we mght expect sone
percentage of at |east stable and objective
responders so this is one where you should start
your extended toxicity testing even though the
majority of patients may not need it.

So, | don't know if the chair or the FDA
is willing to entertain a suggestion that we should
couple this to a clearer statenent to the way in
which these trials get started and the inplicit
contract between the Food and Drug Admi nistration
and the sponsors on how to approach this. There
was a suggestion earlier, for instance, that there
will always be the requirenent that |onger-term
toxicities be started at the tine the patient is
initiated. That, to nme, is as inportant for this
conmittee as deci di ng what happens in the context
of a particularly difficult clinical decision

DR. MARTING Well, the chair conpletely
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199
agrees with you. | really don't see these
questions as being very distinct questions. They
really are related to each other because it stil
strikes nme that, yes, inherent in starting a Phase
1/ Phase 2 there are things you want before you put
the first patient on. | don't have the inpression
that what is being done to this point really is
sonething that the FDA wants to alter. The only
real question that | amgetting out of all of this
is this issue of do we want that three-nonth
|l onger-termtoxicity trial in every one, and when
do we want it. Does it have to be there before we
put the very first patient on? | think that is the
question you are asking us. W can dance around
ot her issues, but guide ne if that isn't what your
point is here, people. Yes, doctor?

DR SAUSVILLE: | think that is a very
succi nct phrasing of the question. Again, ny
interpretation of the data presented to us is that
it is hard to showwith the data that we have in
hand that at a high frequency there are things that

are going to be discovered on the three-nonth | evel
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that are going to have a serious inpact on naking
the decision to either dose nore patients, in the
unlikely case that they are responding in Phase 1
or start the Phase 2. That is with all other
clinical factors being equal

So, | think to have the requirenent for

the three-nmonth could potentially, for the reasons

that were alluded to, ultimately be a barrier to
getting a broader nunmber of products out into
clinical testing and | think this would be a bad

t hi ng.

DR. MARTING Can | just hear a few nore

t houghts on that very, very point, whether in fact
we should require the three-nmonth eval uation as a
standard prior to starting anything? Are there
additional comments on that? Because, yes, | do
see that that would then becone a standard which
has certain conplications inherent init. Dr.

Harrington, did you have a question?

DR HARRI NGTON:  No, but | would certainly

agree with Dr. Fojo that there is no intent to

del ay new agents frombeing out in testing. So,
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t he suggestion about requiring the three-nonth
testing wasn't to have those data prior to opening
a Phase 1 study but to inplement the Phase 1
studi es and continue the testing throughout if
there was, in fact, going to be a conplete
devel opment plan for a drug. DR MARTING Would
it serve the FDA if we actually took a vote to that
very specific question? Wuld that be of use to
you? Ckay.

The question | believe is should we
require three-nmonth toxicology data to be avail abl e
before a patient is placed on a Phase 1 or Phase
1/2 trial? Should that be a requirenent in al
situations? That is the question on which | would
like a vote. Before it starts, before the very
first patient is placed on the trial. W will
start on ny left, Dr. Cheson?

DR CHESON:.  No.

DR REAMAN. No

M5. HAYLOCK:  No.
DR HUSSAIN:  No.
M5. SOLANCHE:  No.
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MARTI NO: No

RCODRI GUEZ:  No.
PERRY: Perry, no.
HARRI NGTON:  No.
D AGOSTI NG No.
FQIO  No.

BATES: No.

TAKI MOTO No

%3 3 3 333D D

KCDI SH:  No.

2

MARTINO It was not a vote required
by the FDA but we hope that it has been of use to
you, therefore, names, as you realize were not
taken. It is for your information primarily.

Wth that, shall we then nove on to
perhaps this issue of do we need this information
as routine after a study has begun, realizing that
there are likely to be patients who will derive
clinical benefit, however you define that, which
then will nmean that they will be treated beyond the
original time frame for which we do have data?
Yes, doctor?

DR SAUSVILLE: So, here again | nmake the
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di stinction between the decision to go to a ful
Phase 3 devel opnent, in which case certain aspects
of end product may call for extended evaluation. |
do think that is inportant when it conmes to the
point. This question of the three nonths is now
bei ng focused on the adnmittedly infrequent, but
clinically very useful to the patient and hopefu
to the investigator, or vice versa, situation where
a patient is deriving clinical benefit on a Phase
1, or where there is the potential for rapidly
transitioning, whether in the sane trial or into a
subsequent |y defined Phase 2 trial

So, the reason for dancing around that
state of affairs is that | actually think that to
require the three nonths as sonehow bei ng acquired
while the initial Phase 1 is going would
functionally still be perceived as a barrier to
getting things out, because when you got into the
Phase 1 you woul d have to be doing the three-nonth
anyway and, there the decision to go forward into
initial clinical testing would reflect sone

cal culus as to whether or not there was going to be
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likely value of the agent based on the need to
conduct the three-nonth studies.

So, ny owmn viewis that if we take the
position that we already did, again in the spirit
of getting as many new things out, it would not be
a good thing to require the rolling acquisition of
three-nmonth data because the clinical scenarios
that you are going to inpact are going to be
ultimately quite limted, and those are goi ng be
very small nunbers of patients who are going to
have sone perception of benefit.

DR. MARTINO  Yes?

DR FQIO Just so that | amclear about
what you are saying, because | think there would be
a concern that if you don't require it for
starting, as we have already sort of voted on, and
then a study started you could foresee a situation
where there would be nmultiple studies, something
that was tried in several centers, and that you
coul d accunul ate enough data in people with stable
di sease that then you would say, well, in fact in

stabl e di sease | have been able to treat actua
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patients for three, four, five, six nonths or

|l onger. So, you are not alluding to that becom ng
a possibility for any study that woul d be | onger
woul d require ani mal data.

DR SAUSVILLE: But that is exactly the
point. If | have patients that have bee exposed to
several nmonths of the drug, what am| going to see
in animals treated for three nonths that is going
to influence ne as to the value of that phenonenon?

DR. MARTINO Yes, Dr. Bates?

DR. BATES: To followup on that, as
understand it, that would be a conplete departure
fromthe current practice in the nonocl ona
anti body devel oprnent, and that is what you are
proposi ng though, a conplete departure fromthat
practi ce.

DR SAUSVILLE: | don't know. | heard
that three nonths is usually the normbut | didn't
get the inpression that that wasn't necessary.

DR. KEEGAN. It is not a conplete
departure. It would be that for patients who were

perceived to be deriving clinical benefit, which we
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have defined as tunor shrinkage, continued exposure
beyond t he know edge of the risks might be
justified. The departure is that for patients who
are not apparently deriving drug benefit because
their disease is not changing, is that also a
justifiable risk that they should take--and it may
al | hang around how you define clinical benefit?
But we have asked that we have nore know edge about
the risk such patients are accepting if it is not
clear that they are deriving a benefit. So, the
distinction has been primarily around patients with
stabl e di sease, how nmuch risk they should assune
when they are noving into an unknown; when they are
moving into renal toxicity which nay or may not be
reversi bl e, nor diagnosable prior to substantial
damage, is that an acceptable risk?

DR. SAUSVI LLE: Thank you for that
clarification, but then we already alluded to the
di stinction between the diseases that we see. |
mean, three nmonths for one of Dr. Cheson's indol ent
| ynphorma patients is a very different matter from

three nonths for Dr. Perry's lung cancer patients
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DR KEEGAN: And we have those studies.
mean, there are exanples of studies in follicular
| ynphorma patients as the first study.

DR, MARTING But | would argue that even
a patient who is having a radiol ogi cal response,
and in all fairness when you get to a point where
they are going into Phase 1 trials, nost of the
time what you see is a radiol ogical response, and
with that means anything is a question that | am
not sure that even in that setting | amconfortable
all owi ng themto bear the unknownness of serious
toxicity without sone data to give me a sense of
what m ght cone down the road. | nean, | see the
potential to actually harm such a person even when
the x-ray | ooks better.

So, | appreciate this distinction between
"the respondi ng" patient versus "a stable" patient
but, to me, they are only slight degrees of each
other. | amnot sure that ny nmind separates them
as clearly as sone of the rest of you seemto
separate them Yes?

DR KODISH Well, | think that is an
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i mportant point. The ethical balance changes when
you are in that area of unknown and that, to ne,

Il ends justification to the idea of continuing on
with the three-nmonth study--at |east the

cont enpor aneous effort to |l earn sonething that may
not be the best, but | think in the area of
uncertainty, which is where we live here, the best
we can do maybe is an ongoing effort to get data.

DR. MARTING Dr. Harrington?

DR HARRINGTON: | think fromwhat we hard

earlier that, practically speaking, if we don't
require the extended toxicology testing before the
trial starts there will alnpbst certainly be
patients on Phase 1 trials who will get out beyond
the available tox. data. So, for ne as a
non-clinician, that sounds to be primarily a
clinical decision unless these early phase testing
protocol s specify that in the absence of ani nal
toxi col ogy data a patient should be taken off drug,

either regardl ess of response or according to

certain responses, and that seenms to wander into an

area that is extraordinarily difficult to specify
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given the nature of these patients and how t hey
m ght respond.

So, | guess | would certainly be willing
to live with the requirenent that toxicology
testing begin when the Phase 1 trial begins; that
it is, hopefully, available for patients who are
anong the first enrolled but unlikely, and that
those decisions have to be nade between the
clinician and the patient consistent with what is
known in the clinical picture of the way the
pati ent has responded to the drug and the side
effects, but that it may well be that future
patients on that trial, if the extended testing
gets done rapidly enough, may have the benefit of
that side effect. So, it may mean that patients
are handl ed sonewhat differently at the sane dose
| evel depending upon the infornmation avail abl e.

DR. MARTING Dr. Hussain?

DR HUSSAIN: Just a comment, and that has
to do with the distinction on response issue. |
think that every day we counsel patients on risks

and benefits, and there are tines when we stop
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chenot herapy, for exanpl e, because the side effects
of the treatnment outweigh the fact that the
measur abl e di sease has shrunken a bit, and patients
do make that deci sion.

What | have not heard yet is that
three-nonth testing is worthless. Has anybody
suggested that this slightly extended period
testing is worthless? Because if it is worthless
then we shouldn't be doing it but, in fact, if we
gain information that is helpful to our patients,
and | think that is inportant to be done. | voted
no on reading it beforehand because | think it is
inmportant to get this to patients, but unless
soneone thinks it is worthless | think if you have
stabl e di sease or a partial response, and in sone
of these solid tunors a partial response is really
a mninmal change in tunor size, it is inportant to
be done. But if you think it is worthless, if
the FDA thinks it is worthless because there are no
exanpl es what soever that that extended testing has
resulted in identification of issues that are

relevant in humans, then it seens to ne it ought to
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211
be done but | would Iike to hear about that. |Is it
worthless or is it not?

DR. MARTINO  Yes?

DR M GREEN. W believe that those
findings are worthwhile and we believe that it is
because we choose a rel evant ani mal nodel and we
are guided by the clinical experience relative to
the nonclinical findings, and we are very
confortable with not requiring initial animal
testing should those nonclinical studies be
uni nformative of future clinical events. And, we
have nade those decisions in the past so we believe
that when we request those studies or recomrend
those studies that they will be infornmative to a
reasonabl e degr ee.

DR MARTINO Dr. Fojo?

DR. FQIO | amsorry, but when | voted
not, as we all did, inherent in that was the
under st andi ng that sonme of these patients that were
going to go on the study woul d face this decision,
or the clinician would. So, | think that we were

t hi nki ng, yes, one nonth is enough and we are
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212
willing and prepared to know that that will be a
risk that will be taken by the clinician and the
patient.

I do think that now what is being brought
up conmes to what Ed was saying that you are, in
effect, tying the two together and then it is sort
of wi ndow dressing because what you are really
saying is one nonth is enough but we really want
you to go and get the three-nonth anyway, and there
is no point then in setting up the division between
one and three nonths in that situation.

I would also say that | amnot quite sure
why we need to discrimnate partial and conplete
fromstabl e di sease. The FDA currently doesn't do
that in Phase 3 studies. Stable disease is being
lunped in with partial and conpl ete responses but
if you look at tine to progression in the cerafinib
study, then stable disease did count.

DR PAZDUR. Yes, definitely. That is a
time to event analysis that has to be denonstrated
in a randonized tri al

DR FQIO Right, | understand. But it is
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213
fromall of these patients with stable disease,
adding to that, of course, that applies to the
popul ation, not to a single person.

DR PAZDUR. The problemyou get into, as
Pat alluded to, with stable disease in an
i ndi vidual patient is, is that the drug effect or
is that the natural history of the disease?

DR FQIO Correct. So, then we are
saying in a Phase 1 study it is a different
definition, if you will, in sone ways, stable
di sease is. But | think where it is heading now
and what you were just mentioning, Dr. Hussain,

i npacts sonewhat on what Ed was saying which is
that we are, in effect, just tying them both
together. So, in some ways, that original vote was
not all that meani ngful.

DR. MARTINO Dr. Sausville?

DR. SAUSVI LLE: Thank you. | actually
agree froma scientific standpoint that three-nonth
studi es woul d have information, to Dr. Hussain's
point. Well conducted three-nmonth studi es woul d be

val uabl e and certainly, as you have stated, if they
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were negative in the sense of renoving any
concerns, | guess they can be valuable in that
regar d.

Again, | amnore concerned in this
scenari o where a patient group is already started.
You have people who are at that four-, five-,
six-nonth window. | really want to avoid the
situation where a | ow grade--hence ny question to
Dr. Pilaro earlier--finding in an animal would
prevent a patient fromgetting a drug that is
benefiting themin that particular case. That is
where | see a problemin mandating that the
three-nonth thing be going when you start a Phase 1
trial.

DR. MARTI NGO Does the FDA want to
comrent ?

DR M GREEN. Yes. | don't think the
di scussi on shoul d be concerned with | ow grade
findings. These are not the findings that we woul d
consi der inportant to naking decisions about
continued dosing. What we are tal king about are

very significant findings that either cannot be
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215
managed clinically, are irreversible or present
significant danger to the patient such as gout.
Those are the toxicities we are tal king about, not
| ow grade findings.

DR SAUSVILLE: Onh, | agree with that
phil osophically. As Dr. Pilaro stated, there is no
gradi ng system for what you see in the animals so
it is nore or less an inpression and | think care
woul d need to be evolved in applying those.

DR MARTING Dr. Cheson?

DR. CHESON:. And that is why we have
informed consent and a comment in all inforned
consent docunents that says as new information is
obtained it will be presented to you, and it
becones a deci sion between the patient and the
physician as to whether the risk/benefit is in
favor of continuing or not based on a rat having
some unspecified toxicity, and if the two feel that
they should continue on study, then that would be
just fine.

DR. SAUSVI LLE: So, to pursue that issue,

and | think you are right, ultimately the inforned
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consent governs a |lot of what goes on in discussion
bet ween doctor and patient. |f we have agent X
that causes dire toxicity in an animal that you
woul d have justification for a concern about, yet,
the clinical experience at the point when that
becones available is at stark variance with that,
think there needs to be leeway in interpreting the
clinical experience heretofore. |If such a decision
to do testing of that nature is undertaken, there
should be a true flexibility in the application of
those results based on the clinical experience.

That is what | was trying to say.

DR. MARTING To the FDA, | will give this
group five nore minutes. |s there a burning
question of a specific nature that you want an
answer to or a vote to?

DR. PAZDUR: [Not at mi crophone;

i naudi bl e]

DR. MARTING W are sort of into question
number two which deals with this issue.

DR. PAZDUR: The area | think of 2(b) is

sonet hing that we wanted to concentrate on
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DR. MARTINO Then I will read that
question and we will spend the remaining tine on
that. Where extended nonclinical safety data are
unavai l abl e for |ong-acting biol ogical
t her apeutics, for exanple, nonoclonal antibodies,
the FDA believes that continued dosing in the Phase
1 study is appropriate only in patients who have
denonstrated an acceptabl e benefit, for exanple,
obj ective tunor response or synptomatic
i mprovenent. Shoul d extended nonclinical testing
be available prior to allow ng continued dosing in
pati ents who have not had cl ear evidence of
benefit? Please discuss this follow ng scenari o:
the patient with stable disease; the patient with
progressive di sease. How do you want to handl e
t hi s?

DR, PAZDUR. W would like to go around
the table and have a discussion from each
i ndividual and a vote. This is areal-life
situation that we face. Okay? |Irrespective of
whet her we have the three-nonth data ongoi ng, as

was stated, we will have people that will face this
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situation. They will have stable disease, for
exanple, and we will have to make a determ nation
whet her these people go on. W have generally
decided that if people have synptonmatic inprovenent
or experience sonme anti-tunor response that this
was fine, that we would allow themto proceed
Okay? But this is areal-life situation that we
have to face and there has been sone di screpancy
about how di fferent divisions and different
reviewers have handled this. W realize that there
are different situations here and people can
di scuss this as they go around the room

DR. MARTING So, then the question is
continuing therapy prior to having data, prior to
having data in a patient with stable di sease?

DR PAZDUR: Correct.

DR. MARTINO. Versus a patient with
progressi ve di sease?

DR PAZDUR: Correct.

DR. MARTING Do you actually want that

second one in there?

DR PAZDUR. Well, we really are trying to
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concentrate on the stable disease situation, not
versus anything. | think nmost people would
consider that if they are having progressive
di sease they woul d take that patient off study.

DR. MARTING That is why | am asking the
question. Yes, Dr. Perry?

DR PERRY: | would suggest that patients
be allowed to continue on treatnent until they had

evi dence of progressive di sease or unacceptable

toxicity.

DR. PAZDUR: Let's go around the room

DR. PERRY: That seens to ne to cover both
possibilities. | see no rationale for continuing

sonmebody who has progressive disease.

DR. PAZDUR: Wy don't we go around the
r oonf?

DR. MARTING So, then the question is
limted to continuing administration of drug in the
absence of animal long-termtoxicity in a patient
with stabl e di sease, however your gut defines that.
Ckay, that is the question. W will start on ny

left. Dr. Cheson?
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DR CHESON. Yes, getting back to that
stabl e disease, | think if you call it stable
di sease with clinical benefit versus stabl e disease
wi thout clinical benefit, then a patient who is
havi ng stabl e di sease with clinical benefit should
be allowed to continue the drug, whatever the
status of the preclinical data. If it is the
patient | presented before who is on norphine, has
a big mass and unstabl e disease, then that is not
clinical benefit and that patient shouldn't
continue on that but should nove on to sonething
el se.

DR PAZDUR. But what we are usually
tal ki ng about--we would all agree with that if
somebody is having some clinical synptom
i mprovenent. Usually what we are faced with is a
situation where sonebody has stabl e di sease and on
x-ray has no evidence of inprovenent or synptons,
etc., or is asynptomatic even

DR. MARTINO. But now we are having to
break this down into definitions that clinicians

may not agree with, Rick. So, if you want our
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opinion, | think it has to be sonewhat general in
the sense of whatever any one of us defines as
clinical benefit because ultimately it is going to
be the patient and their individual doctor in
Podunk who will |abel that patient as stable or

ot herw se.

DR PAZDUR: If that is one of the

recommendations, that is fine because, as | alluded

to, you know, it is very difficult to ascertain
what is clinical benefit in an individual patient.
The scenario that we are faced with that brought
this forward--

DR MARTINO  Yes?

DR PAZDUR --is a situation where an
i ndi vi dual going on the study is asked to continue
on the study w thout adequate preclinical data,
nonclinical data, to support that continuation
The patient has stable disease. They are not
havi ng any synptom i nprovenent. It is a
radi ographi ¢ stabl e di sease.

DR. MARTING So, it is a radiographic

paraneter only?
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DR PAZDUR. Usually, yes. Here, again,
if people had clinical benefit, if they had, as
Bruce was saying a |l arge mass with shortness of
breath, obviously, we would | et themcontinue with
the therapy.

DR MARTINO So, stable disease w thout
clinically apparent inprovenent? Wthout
clinically apparent inmprovenent, that is the
patient you want us to vote on?

DR PAZDUR: Correct.

DR. MARTING  Wthout clinical apparent
i mprovenent, sinply an x-ray getting better?

PAZDUR: Correct.

3 3 3

DR, MARTING  Staying the sanme or slightly

bi gger, again, whatever you think stable is but no
clinical inmprovenment. That is the point | want to
make here. Dr. Cheson, you nay vote. State your
nanes, pl ease

DR CHESON: Cheson, | think if there is

no evidence of clinical benefit then it would be

file:///C)/dummy/03130NCO.TXT (222 of 384) [3/27/2006 2:59:57 PM]

MARTI NO  Ckay, | adies and gentl enen--

SAUSVI LLE: What is the basal state?

222



file:///C)/dummy/03130NCO.TXT

sort of irrelevant with the preclinical data where
I would not be in favor of continuing. But, again,
it is a decision between the physician and the
patient.

DR. MARTING Is that a yes or a no?

DR. SAUSVI LLE: Madam chai rman--but, Dr.
Pazdur, what is the basal state? Were are you
starting fron? |If you are starting fromwhat |
woul d say is grade 2 shortness of breath that Dr.
Cheson--but if it is an asynptomatic situation
where a patient has stable nmass, | have a different
feeling about it.

DR PAZDUR. Well, | nean you can di ssect
this as nuch as you want here, but the clinica
situation or the situation that we face is the
following: W don't have the preclinical data to
support the dosing. The patient is on study.

There is no change in any synmptons or the patient
is asynptomatic. There is no evidence that we have
that can say that there is synptonatic inprovenent
of the patient. W just don't have that

information if the patient does not experience any

file:///C)/dummy/03130NCO.TXT (223 of 384) [3/27/2006 2:59:57 PM]

223



file:///C)/dummy/03130NCO.TXT

synptom i nprovenent. However, we are asked that
that patient should continue.

DR. SAUSVILLE: Well, you can't inprove on
bei ng asynptomatic. So, if that is the basal state
then this is a different scenario. |f they are
asynptomatic, that would be fine for ne. But if
they have a grade 2 dyspnea, then no.

DR CHESON: If | nmight clarify ny
position, | don't think that the patient with
stabl e di sease who is characterized by a huge nass
and is on norphine shoul d continue on the drug.
They shoul d nove on to either hospice or sone other
formof therapy. | agree with Dr. Sausville, if a
patient and physician feel that it is in the
patient's best interest to stay on the study drug,
then that--

DR PAZDUR  So, it should be an
i ndi vi dual patient and physician deci sion?

DR CHESON:. Yes.

DR PAZDUR  Wiich is fine. W would like
to hear that al so.

DR MARTING Then that is a different
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225
question. |Is that the question you want an answer
to? | nmean, we can discuss this in the next mnute
and a half, but if you want a vote, then you cannot
change the question.

DR PAZDUR  Go ahead, Pat.

DR. KEEGAN: | just want to clarify that
the mlieu and the concern is that, unlike the
typical cytotoxic therapy toxicities which are
nausea, vonmiting and hair | oss that we see quickly,
what we are worried about is against a background
of slowy accunulating toxicities that are
silent--nmyocardial, renal, the inpairnment of wound
heal i ng, discus perforation, things |ike that.
Against that mlieu, is there a way to weigh this
or not? |If you are saying that it is an individua
pati ent judgnent and physician judgnment, that is
hel pful but we wanted to clarify why we consider
this--

DR CHESON: These are Phase 1 studies
where patient median survival is probably in the
range of two mont hs--okay, two and a hal f nonths,

fine. Things won't have a chance to devel op
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because the patients aren't going to live that
| ong.

DR. KEEGAN: | think if that was the case
we woul dn't be pushed by people to treat these
patients. | think, in fact, that nmay not be the
case.

DR SAUSVILLE: Dr. Keegan, these adverse
events are in the informed consent, | take it?

DR. KEEGAN: Not all of them because sone
of themwe are not sure about yet.

DR SAUSVI LLE: Well --

DR. MARTING | amtaking the floor back.
Thank you, |adies and gentlenmen. Dr. Kodish, you
may speak.

DR. KODISH | will briefly. Respect for
persons is a real inmportant part of the Bel nont
report and it seens to ne that the FDA shoul d not
prohi bit patients who have al ready becone subjects
and, in sone sense they have served a hunmanitarian
need to |l earn sonething. The FDA should not be
overly paternalistic in prohibiting themfor

conti nued access to the nedication.
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DR. MARTING  Your feeling then is that
pati ent and physician for that individual make
decisions. That is what | am hearing from you.
Ckay.

DR PAZDUR  This is what we are after,
the issue here is should we say that the patient
must have a response to continue, or would stable
di sease or a benefit that the patient and the
physi cian deternmine really override that?

DR. MARTING | amgoing to take a vote to
the follow ng question, that the patient and their
respective physician make the judgment of what
constitutes clinical benefit, which is really what
the issue is here. That is the question, that we
| eave that autonony to patient and doctor. Dr.
Cheson, | will start with you

DR. CHESON. | already said that that is
what | woul d do.

DR. MARTINO Ckay. Proceed, please, Dr.
Reaman.

DR REAMAN: If there is a clinical

benefit, then yes.
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DR. MARTI NG Renenber, as judged by
pati ent and physician, whatever they think it is.

M5. HAYLOCK: Hayl ock, yes.

DR HUSSAIN: No one will answer no to
that question so it is a silly question really.
don't nean it in a bad way, but | think the FDA is
being a bit schizophrenic about it in that you are
concerned but you are really not concerned enough
to be standing up to say | want the three-nonth
data. So, you are trying to dunp it on ODAC to
say, well, but if there are any clinical benefits
as judged by you, Dr. Hussain, then | amgoing to
let you do it and then the burden is on you, and
think that is unfair. | think if you think a drug
has the possibility of toxicities, it seems to ne
it is your job to require that the safety be
provided. And, | think to go back and say with
stabl e disease, | would argue that the patient who
is responding may be the person who is living the
| ongest and may be the subject of a horrible side
effect. So, | think that this is an inpossible

question and it is inpossible to answer, and you
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m ght want to think about what you really are
asking us to do. The answer is yes.

DR. MARTI NO.  Conti nue.

MS. SOLANCHE: Martha Sol anche, patient
rep. | don't think there is an answer to this
quest i on.

DR MARTING Silvana Martino, to the
question as stated ny answer is yes, | do think
patients and doctors make the final decision even a
Phase 1 trial.

DR. RODRI GUEZ: Maria Rodriguez, yes.

DR. PERRY: Perry, yes.

DR HARRI NGTON: Harrington, yes because |
believe that once a patient has started on a trial
it is difficult for the government to inpose, but |
think it should be yes consistent with the protocol
having a pretty clear specification of what
clinical benefit neans in a given situation al ong
with stabl e disease.

DR. D AGOSTING D Agostino, yes, but
clinical benefit in or stable.

DR FQIO Fojo, yes, tied in to the
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previ ous though because | think they both go
together. | was voting no before knowi ng that |
woul d vote yes to a question such as this.

DR BATES: | would vote yes, provided
that we, at sonme point in the guidance, state that
clinical benefit, when we talk about stable
di sease, should indicate a difference in the
bi ol ogy of the di sease conpared to what the patient
experienced before. So, if you had a patient who
had di sease progression over the space of two
mont hs bef ore and now t hey have two nonths or four
nmont hs of stable disease, that could be construed
by the patient, and | think reasonably so, that
that is clinical benefit. But | think if soneone
has stabl e di sease for a year before going on study
and now has stable disease for two nmonths, that is
not clinical benefit. So, | just believe that the
gui dance should be a little bit clear about what
you think clinical benefit is.

DR. TAKIMOTO  Taki noto, yes, provided
that the patient and the physician decision that

there is a benefit doesn't violate any preexisting
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rules in the protocol, so the patient is
progressing but if they have some synptomatic or
psychol ogi cal benefit they can continue.

DR KODI SH: Kodi sh, yes.

DR. MARTING That is 13 yes apparently
here. Now, do you have any other burning needs?
DR PAZDUR  None that | have.

DR. MARTI NG FDA, | hope you got sone of
what you needed out of this.

DR PAZDUR  Yes, we have, believe it or
not .

DR. MARTI NGO  Thank you, |adies and
gentlenmen. You are dismssed, and the afternoon
session will begin pronptly at 1:00 for the

comm ttee.
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AFTERNOON PROCEEDI NGS
Call to Order and Introduction of Conmittee

DR. MARTINO | would like to call the
meeting to order. The topic for this afternoon
di scussi on us Genzar for injection, proposed
i ndication for use in conbination with carboplatin
for the treatnent of patients with advanced ovari an
cancer that has relapsed at |east six nonths after
compl etion of a platinum based therapy.

The first portion of our neeting, as
usual, will be that the pharmaceutical conpany wl |
have the opportunity to present the data fromtheir
studies, and Dr. Richard Gaynor will introduce
hinsel f as well as the nenbers of his panel,

pl ease.

I amsorry, | have been rem nded--1 didn't

have coffee and therefore | am confused--that is
the topic and that is the person who will do the
i ntroductions of the pharnmaceuti cal

representatives, however, you need to know who we
are before that. So, with that, we will start on

my left and | would |ike the nenbers of the
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commrittee and the FDA to introduce thensel ves,
pl ease.

DR VEISS: | amKaren Wiss. | amthe
Deputy Director of the Ofice of Oncol ogy Drug
Products. Dr. Pazdur had an appoi ntnent and isn't
going to be here for this afternoon.

DR JUSTICE: Robert Justice, Acting
Director, Division of Drug Oncol ogy Products.

DR JOHNSON:  John Johnson, dinical Team
Leader, FDA

DR COHEN: Martin Cohen, Medical Oficer,
FDA.

DR CHESON. Bruce Cheson, hematol ogi st/
oncol ogi st, Georgetown University Hospital

DR. REAMAN. Gregory Reaman, pediatric
oncol ogi st, George Washi ngton University.

MS. HAYLOCK: Pamel a Hayl ock, oncol ogy
nurse and consuner representative.

DR HUSSAIN. Maha Hussain, University of
M chi gan.

M5. SOLANCHE: Martha Sol anche, patient

representative, 1l1-year survivor of stage 3-C
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ovari an cancer.

MS. CLI FFORD: Johanna difford, FDA,
Executive Secretary to the ODAC.

DR MARTING Silvana Martino, nedical
oncol ogy fromthe Angeles dinic.

DR. RODRI GUEZ: Maria Rodriguez, mnedical
oncol ogi st from M D. Anderson Cancer Center in
Houston, Texas.

DR. PERRY: M chael Perry, hematol ogy and
oncol ogy, University of Mssouri, Ellis Fischel
Cancer Center, Colunbia, Mssouri.

DR. HARRI NGTON: Dave Harri ngton,
statistician, Dana-Farber Cancer Institute.

DR. D AGOSTING Ral ph D Agosti no,
statistician from Boston University.

DR. NERENSTONE: Stacy Nerenstone, nedical
oncol ogy, Hartford Hospital, Hartford, Connecticut.

DR. LONG Harry Long, nedical oncol ogist,
Mayo Cinic, Rochester, M nnesota.

DR, CRILLO LOPEZ: Antonio Gillo-Lopez,
hemat ol ogi st/ oncol ogi st, and the industry

representative on ODAC. However, | do not receive
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any conpensation fromindustry for ny participation
in these neetings.

DR. MARTI NGO  Thank you. Next M.
Cifford will read the conflict of interest
statenments for the group.

Conflict of Interest Statenent

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

In accordance with 18 USC, Section
208, (b)(3), full waivers have been granted to the
follow ng participants: Ralph D Agostino for being
a menber of a conpetitor's advisory board on

unrel ated matters, for which he receives | ess than
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$10, 001 per year; Maha Hussain for ownership in
stock in two conpetitors, valued from $25,001 to
$50, 000; Silvana Martino for consulting for a
conpetitor on unrelated matters, for which her
enpl oyer receives |less than $10,001 per year

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

Dr. Harry Long is pernmitted to participate
in the committee's discussion on Genzar. He is,
however, excluded from voti ng.

We would also like to note that Dr.
Antonio Gillo-Lopez is participating in this
meeting as a non-voting industry representative,
acting on behalf of regulated industry. Dr.
Gillo-Lopez is enployed by Neoplastic and
Aut oi mmune Di seases research.

In the event that discussions involve any
other products or firms not already on the agenda
for which an FDA partici pant has a financial

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

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose products they wish to comment upon.
Thank you.

DR. MARTINOG | need to correct sonething.
My conflict of interest is specifically with this
conpany, not with its conpetitors. | have served
as a PI for one of their hornonal agents in a
breast cancer prevention trial, for which my
enpl oyer received | ess than $10, 000 per year. But
it is specifically for Eli Lilly.

Does the FDA have any introductory
comments they wish to nake at this tinme?

DR. VEEI SS: No.

DR MARTINO Dr. Hussain?

DR HUSSAIN: | had declared a conflict of
interest potentially consulting with the conpany
| ast year for an unrelated matter.

DR. MARTI NGO  Any other nenbers of the
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conmittee have anything they need to add to the
conflict of interest statenent at this point?

[ No response]

Thank you. We will proceed then with Dr.
Ri chard Gaynor, who will introduce hinmself as well
as the menbers of his panel, please.

Eli Lilly Presentation
I ntroduction

DR. GAYNOR: Thank you.

[Slide]

First | would like to thank the nenbers of
the Oncol ogi ¢ Drugs Advisory Committee and the
menbers of the FDA for allowing Eli Lilly today to
present this sNDA application for Genear in
combi nation with carboplatin as treatment for wonen

with recurrent ovari an cancer

[Slide]
The agenda is shown here. It differs
somewhat fromthe printed agenda and we will just

go through the order of these presentations, and
the speakers are listed on the right side, here.

[Slide]
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The participants today are listed on this
slide. They consist of participants froméEli
Lilly, shown here, and our external consultants who
will be involved in the presentation and be
avai l abl e to answer questi ons.

[ Slide]

Today we are here to discuss a
suppl enental NDA, and this involved the indication
of subm ssions based on a 356-patient randonized
Phase 3 study, conducted by a well-known
cooperative group, the AGO OVAR, that net a primary
endpoi nt of statistically significant inprovenent
in progression-free survival. This is in wonen
with recurrent ovarian cancer that have rel apsed at
|l east 6 months foll owi ng pl ati num based t herapy.

[ Slide]

Est abl i shed chenot herapeutic agents are
frequently used off-label. Genrar is used in the
treatnent of recurrent ovarian cancer and is |listed
in the NCCN guidelines for 2006 as potentia
treatment for wonen with recurrent ovarian cancer.

The FDA gui dance on new treat nent
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i ndi cati ons encourages the subm ssion of data for
suppl enental indications to | abel all indications
where there is established safety and efficacy, and
recogni zes alternative data fromhigh quality
cancer cooperative groups to neet sonme of these
requirenents

The current study was performed by a
wel | - known EU cooperative group. It is consistent
with the FDA gui dance and denonstrates the efficacy
of Genzar with carboplatin in recurrent ovarian
cancer.

[ Slide]

Hi storically, overall response has been
primarily used for the approval of drugs in
recurrent ovarian cancer. Lilly requested a
meeting with the FDA to discuss the trial we are
going to discuss today for potential submnm ssion
The FDA agreed that the package nmet criteria for
submi ssion and that the PFS, which was the primary
endpoint, is acknow edged as a neasure of clinica
benefit in lung and col orectal cancers. Lilly wll

di scuss today the totality of the data including
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effects on progression-free survival, overal
response rate, trends in patient-reported outcones,
and the time of subsequent chenotherapy supports
full approval for the Genear/carboplatin regi nen

for the treatnment of wonen with recurrent ovari an

cancer.

[SIide]

As nost of you are aware, Cenzar is a
wi dely used chenot herapeutic agent. It is an

anti-netabolite with broad activity across numerous
tumors. Over 1.3 nmillion patients have been
treated globally with this agent and it has had FDA
regul ar approvals for pancreatic, non-small cel
lung and netastatic breast cancer indications.
The Genrar/ carboplatin conbination is wdely used
in a variety of tunors and Genzar, both as a single
agent and in conbination with carboplatin, has been
extensively studied in ovarian cancer. The safety
profile is well-characterized and it has relatively
| ow, manageabl e toxicities.

[SlIide]

The obj ectives of the presentation today
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are to discuss the activity of Genzar in ovarian
cancer; to also discuss the results of our trial of
Genrzar plus carboplatin and to denonstrate that it
provides a clinical benefit for women with
recurrent ovarian cancer based on superior PFS,
overall and conplete response rates, inproved
patient-reported outcones and tinme off
chenot herapy; with no new safety issues and a | ot
i nci dence of neurotoxicity. In summary, we wll
present data that Genezar plus carboplatin is an
effective, | ess neurotoxic treatment option for
worren wWith recurrent ovarian cancer.

At this time, let me introduce Dr. Robert
Qzol s, of Fox Chase, to discuss the nanagenent of
ovarian cancer.

Managenent of Ovarian Cancer

DR. QzALS: Thank you.

[ Slide]

It is a pleasure to be back with ODAC
again after so many years. Wat | would like to do
today is put into context the results of the

gencti tabi ne/carboplatin data in the overal
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managenent of patients with ovarian cancer

[Slide]

This remains a major health problemin the
United States. There have been about 15,000 deat hs
estimated in 2006. The current standard therapy
for this disease consists of debul king surgery,
fol |l owed by conbinati on chenot herapy with
carboplatin and paclitaxel. Although this is a
very effective reginen, 75 percent of patients
achieve a clinical conplete renmi ssion, but the big
problemis that nost of those patients, about 75
percent, will ultimately rel apse and, nore
inmportantly, the nedian disease interval before
rel apse is less than 2 years. Perhaps nost
distressing of all, the nedian survival after
relapse is only 18-24 nonths. So, we are talking
about treatments that inpact on the quality of life
for the effective treatment of these patients for 3
months or so. This represents a substantial anount
of time in the overall history of this disease

One of the other aspects of treatnent that

is very inportant is that while paclitaxel and
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carboplatin is effective treatnent, the nmjor
toxicity is neurotoxicity. The vast majority of
patients, in fact, devel op some degree of
neurotoxicity and, in fact, 30 percent of the
patients devel op at | east grade 2 neurosensory
toxicity.

For those of you who don't treat ovarian
cancer patients, | want to just point out a little
bit about the neurosensory toxicity. This is a
life-altering toxicity. W nen have difficulty
putting in earrings. They have difficulty witing
checks. They have difficulty buttoning their
cl othes and, even worse, at tines they have
difficulty wal king and there are gait disturbances.
This toxicity can persist for extended periods of
time during the course of the entire |ife span of
their disease. Sonme peopl e have neuronotor
toxicity which, of course, is even greater.

[ Slide]

When we treat patients for recurrent
ovarian cancer, our primary nodality of treatnent

is, in fact, treatnment with chenot herapy and we
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categori ze patients primarily on the basis of
whet her they are platinumsensitive or
pl ati numresistant. |In addition, when we make our
deci sions about treatnment for this group of
patients we al so take into account the residua
toxicity, the performance status and co-norbid
condi tions.

So, the platinumresistant patients are
the patients in whom pl ati num chenot her apy has
st opped wor ki ng because they had | ess than a
6-month interval between treatnment and progressive
di sease with the current treatnent options that we
use very frequently in the United States and nost
frequently, we use |iposomal doxorubicin,
t opot ecan, paclitaxel and gentitabine. The first

three drugs, of course, are FDA approved but

genti tabi ne has al so been used, as | will show you.

But in this group of patients with

pl ati numresi stant disease the response rates are
relatively |ow, about 10 percent, and the tine to
progression for platinumresistant patients is,

again, right around 3 nonths.
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[ Slide]

This shows you the efficacy results of
singl e-agent chenotherapies in patients with
pl ati numresi stant ovarian cancer. The response
rates are reported in the package inserts for the
drugs that are, in fact, FDA approved: |iposonal
doxorubi cin, topotecan and paclitaxel. | will
mention again that the response rates have quite a
bit of variability between the different clinica
trials, but they all cluster sonewhere around 10-15
percent, and the nedian tinme to progression is,
agai n, |ow, sonewhere around 3-4 nonths.

[ Slide]

Now, conpare that with what we see with
the single agent Genrar in the same group of
patients. On the basis of several Phase 2 trials,
you can see that the overall response rate for
genctitabine is very simlar to the response rates
reported for the other FDA approved drugs in this
situation and, in fact, there are a few conpl ete
response rates in this group of patients. Again,

you can see that the nedian tinme to progression
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seens very simlar to what is reported for the FDA
approved drugs and, in fact, the toxicity profile
of Genrar is very favorable in this group of
patients and it is an inportant aspect of our
overal | managenent of patients with

pl ati numresi stant ovarian cancer.

[ Slide]

Taki ng the nost inportant aspect of the
presentation today, dealing with plati numsensitive
di sease, this is a group of patients in whom
prognhosis is, in fact, better. By
pl ati num sensitive, we nean after initia
chenot herapy a greater than 6-nonth interva
bet ween treatment and progressive di sease. Over
the years, the traditional treatnent for that group
of patients has been singe-agent carboplatin. This
has been the npbst active drug in this disease and
patients with plati numsensitive di sease were
treated primarily with single-agent carboplatin.
However, some Phase 2 trials show that the
combi nation of carboplatin together with a drug

such as paclitaxel and ultimately Genzar produced
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hi gher response rates than one woul d have predicted
wi th single-agent gentitabine in that group of
patients and that, in turn, led to the prospective
random zed trials conparing conbination

chenot herapy with single-agent carboplatin.

The first of these trials was |CONd. This

was an inportant proof-of-concept for use of

conbi nati on chenmot herapy. This trial was prinarily
done in England so there are very different
inplications as far as how we treat patients in the
United States. It did report an inprovenent in
overal |l survival and progression-free survival, and
there was a very high degree of neurotoxicity in
this study, greater than 20 percent for patients
who were retreated with the conbi nation of
paclitaxel and carboplatin. Again, this may
underesti mate the degree of neurotoxicity that we
woul d see in the United States of these patients
who woul d be treated with this conbi nati on because,
in contrast to the | CON study where only about 45
percent of patients received prior taxane before

they progressed and had a di sease-free interval and
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then were treated with taxane, in the United States
al nrost everybody gets taxane-carbopl atin-based
chenot herapy, so when they would be retreated with
this neurotoxic reginen one would, in fact, expect
a hi gher degree of neurotoxicity than was reported
in the study. | think also the fact that these
patients did not receive prior treatnent with
taxane inpacts upon the overall survival and
progression-free survival results that were
reported in this trial which may, again, affect
secondary effects of platinumdrugs, particularly
paclitaxel which, again, is not used as initia
therapy in alnost half of the patients.

[Slide]

Now, the AGO devel oped a neurotoxic
regi men that was needed in this disease because, as
you saw in the | CON study where they were
random zi ng patients to single-agent platinum
versus a conbi nati on of carboplatin and paclitaxe
there was this high degree of neurotoxicity. The
AGO group participated in this trial. It was clear

that they needed a less [sic] effective neurotoxic
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regimen for recurrent disease. GCentitabine and
carboplatin are both active agents. The AGis a
very well established trials group and they backed
out of the I CON study, which they initially
participated in, because of the unacceptabl e degree
of neurotoxicity that they were seeing in that
trial. In fact, this group devel oped the
conbi nation of gentitabine and carboplatin in Phase
1 and Phase 2 trials, and in their Phase 1 and
Phase 2 trials they denonstrated a | ower incidence
of neurotoxicity and a very high overall response
rate, higher than one would have predicted with
singl e-agent carboplatin but, again, that was Phase
2 trials and they felt that they had to design a
prospective random zed trial to see if they could,
in fact, have decreased neurotoxicity and increased
efficacy with gentitabine and carboplatin conpared
to carbopl atin.

[Slide]

So, they designed this study to try to
determ ne that the conbination was an effective

reginmen in the patients treated with recurrent
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di sease. The endpoint that they chose in this
trial was PFS. This was the prinmary endpoint for
this particular random zed trial. PFSis
recogni zed as an inportant endpoint for first- and
second-line treatnent of ovarian cancer patients.
In fact, there was a | arge ovarian cancer consensus
conference which we will be talking about a little
today. Both Tate Thigpen and | were nenbers of
that ovarian cancer consensus conference about a
year and a half ago and, again, we recognize this
to be an inportant endpoint.

The reason we think PFS is an inportant
endpoint is because it is not confounded by post
di scontinuation therapies. Survival, in fact, may
be confounded with multiple lines of therapy. It
is very common in the United States for patients
with platinumsensitive disease to go through a
series of different drugs, and often patients w nd
up getting six and eight different chenotherapies
during the course of their nmanagenent for recurrent
ovarian cancer. So, there may be confoundi ng

effects of those nultiple different treatnments upon

file:///C)/dummy/03130NCO.TXT (251 of 384) [3/27/2006 2:59:57 PM]

251



file:///C)/dummy/03130NCO.TXT

the ultimte survival of these patients.

PFS represents the efficacy of the only
study drug, and we certainly all agree to the fact
that we need better agents for this disease. Most
patients with recurrent disease invariably die of
their disease. So, we need to devel op better
treatnents and PFS has allowed earlier
identification of active agent.

But the nobst inportant aspect about PFS is
that in conjunction with other efficacy paraneters
such as overall response rate, conplete response
rate, and quality of life, we feel that this entire
constellation is a very inportant neasure of
clinical benefit for patients with recurrent
ovarian cancer. In fact, the AGO trial net the
primary endpoint of a statistically significant
i nprovenent in PFS.

[ Slide]

Dr. Allen Melened will give you the
details of this particular study.

Clinical Efficacy of Genrar/Carboplatin

DR. MELEMED: Thank you.
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[Slide]

The submi ssion for Genzar plus carboplatin
in recurrent ovarian cancer is based on these
following three trials: the pivotal trial JHQJ,

OVAR 2.4, which is a Phase 1/2 trial which was
performed by the AGDO, and JHRW a supportive trial.

As you can see on this slide, the response
rate is around 50-60 percent, which is
approximately two tinmes the response rates seen in
active agents that Dr. Ozols has previously
mentioned in nonotherapy. In addition, we included
three Phase 2 studies of Genrar plus carboplatin
and ten Phase 2 studies of Genzar plus nonot herapy,
agai n showi ng efficacy in these studies.

[Slide]

The study design is as follows: The
control armwas carboplatin AUC 5 adm ni stered
every 3 weeks for 6 cycles total. The experinmental

arm was Cenezar adninistered at doses of 1000 ng/m

2
on days 1 and 8, and carboplatin AUC 4 on day 1 for
6 cycles again. Patients were stratified at the

AGO of fice according to three main factors,
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platinumfree interval; type of platinumtherapy,
prior taxane or no prior taxane of bidinmentionally
measur abl e di sease

[Slide]

This was a random zed Phase 3 study which
included the follow ng three cooperative groups,
the AGO, the NCI C CTG and EORTC, overal
enconpassi ng 12 countries and 105 investi gators.
The primary endpoint for this study was
progressi on-free survival, which was defined as
time fromrandom zation to di sease progression or
death. Patients who were alive wi thout progression
were censored at their last visit. The study was
desi gned specifically to have 85 percent power to
detect 41 percent inprovenent in this endpoint,
requiring approxi mtely 300 events. The secondary
endpoints are listed right here.

[Slide]

Patients on studies were assessed
symmetrically in both arnms of the study throughout
the study. Wiile patients were receiving therapy

they were eval uated every 6 weeks using the sane
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met hods as baseline. Once patients discontinued
the chenot herapy they were again followed every 2-3
mont hs, agai n using the same met hods as basel i ne.
The deternmination of the events for our primary
event endpoi nt of progression-free survival were

ei ther death, objective progression and clinica
progression. Again, the majority of the
progressi ons were objective progressions.

[Slide]

Overall, the patient characteristics were
wel | balanced in the study. A few inportant
characteristics that | need to nention are that
nost patients had very advanced di sease. Over 70
percent had stage 3b or greater at their initial
di agnosis. Around 70 percent of patients had been
previously treated with paclitaxel and carboplatin
and around 40 percent had a short platinum freedom
of 6-12 nonths.

[Slide]

The primary endpoint of the study was
progression-free survival which was net and was

statistically significant showi ng a 28 percent
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reduction of progression or death. You can see
that at the first evaluation there was a cl ear
separation which | asted approximately to 12 nont hs.
The nedi an i nprovenent was at 8.6 nonths, which
represented a 50 percent inprovenent over the
control armat 5.8 nonths. Adjusted hazard ratio
and unadj usted hazard ratio were statistically in
favor of this conbination.

[Slide]

Overall survival in this study was simlar

between treatment arms. The nmedi an was 18. 0 nont hs
for patients on the Genrar and 17.3 in the control
arm The unadjusted hazard ratio was 0.98. This
was not statistically significant. The adjusted
hazard ratio did show nuneric inprovenents with an
adj usted hazard ratio of 0.92.

[Slide]

Post - di sconti nuation therapy was frequent
on this study. Approxinmately 75 percent received
at least one line of subsequent third-Iine therapy
and sone patients received two or three nore

reginens. Patients could have al so received
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hor monal therapy, radiation therapy and ot her
t her api es.

[Slide]

Patients treated with this conbination of
Genezar plus carboplatin also had statistica
i mprovenents of overall response rates, around a 50
percent inprovenent, 47 percent for patients who
had Genzar plus carboplatin conpared to 31 percent.
Again, this was statistically significant.

Patients al so had a doubling of the conplete
response rate, from®6 percent to 14.5 percent,
again highly statistically significant.

[Slide]

In conclusion of these efficacy results,
the trial was a well conducted Phase 3 cooperative
group study. The patient characteristics were well
bal anced and well characterized, and did have a
hi gh percent of patients with high risk therapy.
The primary endpoint of the study was inproved and
highly statistically significant in favor of the
Genrzar plus carboplatin arm and there was a

statistical inprovenent of both overall and
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conpl ete response rates in patients treated with
Genezar plus carboplatin. 1In conclusion, Genzar
pl us carboplatin denonstrated clinically neaningful
benefit for wonmen with recurrent ovarian cancer.
[Slide]
Dr. Galla, forner past president of the
Mul tinational Association of Supportive Care, wll
now di scuss the safety results and patient benefit.

Saf ety Results and Patient Benefit

DR GRALLA: Thank you and good afternoon.

Clearly, it is inportant to review the safety
results as seen in this study and to exam ne the
experiences as reported by the patients who took
part in this randonized trial.

[Slide]

Pati ent benefit will be discussed in terns

of PRO or patient-reported outcones. Using these
data, | will relate themto the other primary
endpoint, PFS as presented by Dr. Ml ened, and

ot her secondary endpoi nts such as response rates.
I will also review how PFS resulted in an

addi tional patient benefit seen with the
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gentitabine plus carboplatin arm that is, an
improved tinme off all chenotherapy. |In that
genctitabine is a widely used anti-cancer agent with
a well characterized toxicity profile, I will focus
on maj or side effect areas and will outline how the
toxicities of the two reginmens in this trial
resulted in clinically relevant effects for these
patients. Cearly, a two-agent regi nen conposed of
full doses of gentitabine with the addition of
carboplatin will have nore side effects than just
carboplatin alone. The key issue is whether the
combi nation resulted in a side effect profile with
significantly nore neani ngful negative consequences
for patients or if this profile abrogated potentia
PRO benefits fromthe additi on of gentitabine.

[ Slide]

This slide outlines conmon hemat ol ogi ¢ and
G toxicities observed with the reginens. The
results indicated with an asterisk are those in
whi ch significant differences were found between
the two treatnent arnms. As fully expected and

consistent with the broad experience with
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gentitabine, the | aboratory bl ood test val ues
showed nore henmatol ogic effects on the conbination
arm In reviewing the inportant G side effects
such as nausea and vomiting no significant
di fferences are seen between the arns.

Fortunately, the side effect profile is very npdest
for these agents, with only 3 percent differences
seen in the conbination arm

To manage the mnor differences with the
conbi nation regimen and the significant effects
seen in the hematologic toxicities, appropriately
t he physicians used nore supportive care
interventions for patients on the gentitabine plus
carboplatin arm such as the use of preventive
anti-enetics and growh factors or red cel
transf usi ons.

[Slide]

As Dr. Ozols discussed, nost patients in
this setting are currently treated with taxane in
first line, leading to neuropathy in nany patients.
In this study 67 of the 350 patients had

preexi sting neuropathy at baseline using the CTC
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criteria. Thus, peripheral neuropathy in a
second-line reginmen is highly undesirable and can
limt the use of an agent or conbination. W were
pl eased to see that even such highly susceptible
patients as those who presented w th periphera
neur opat hy had a | ow i nci dence of neuropathy while
ontrial, and that this side effect was very
simlar for both the gentitabine conbination arm
and the carboplatin arm indicating that the
genctitabine conbination is an option with a very
| ow potential for neurotoxicity.

[ Slide]

As expected, there were nunerically nore

SAEs reported in the gentitabine conbination arm

but this 7 percent difference was not statistically

significant in this 350 patient trial. As can be
seen in the table, there was no difference in
treatment discontinuations due to adverse events
between the two study arns, and this rate of
di scontinuation is quite low for both regi nens.

[ Slide]

Again, it was not surprising that the
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addition of the active chenotherapeutic agent,
genti tabi ne, was associated with nore hematol ogic
toxicity. What is key to patients and physi ci ans
is whether this toxicity results in major
consequences, such as febrile neutropenia or
henorrhage. Inportantly, these clinically
meani ngful toxicities are remarkably low in both
study arnms and are very similar with both regi nens.

Al so presented in this table are the
peri pheral neuropathy rates for all patients on the
study, not just those with preexisting neuropathy
as shown on the prior slide. The |low rates of
peri pheral neuropathy as well support the finding
that the gentitabine/carboplatin reginen has a very
low toxicity profile in terms of the consequences
important for patients, and these safety results
establish this reginen as a quite acceptable
combi nation option for appropriate patients.

[ Slide]

Continuing with major toxicities, as seen
on this slide, the nunber of deaths occurring

during this trial in the 30-day post-study period
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was identical for both arns and was | ow. About 7
percent nore patients on the gentitabine armwere
hospitalized due to AEs during this trial

However, this difference is not significant in this
350 patient trial

[ Slide]

In summary, the side effect and AE results
were not unexpected and were consistent with the
known genctitabine safety profile. The addition of
gentitabine resulted in fewclinically rel evant
consequences and the occurrences of such mgjor
factors as henorrhage, febrile neutropenia and
death on study were sinmlar between the treatnent
arnms. Inportantly, the neurotoxicity rate was very
| ow and there was no evi dence of exacerbation due
to gentitabine. No new safety issues were observed
when considering the long history of the use of
gencti t abi ne.

[ Slide]

It is useful to explore possible patient
benefits resulting from higher response rates in

PFS with the gentitabine and carbopl atin regi nen.
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As such, these anal yses are exploratory and of
t hensel ves are not neant to neet standards for
regul atory clains. The patient-reported outcones,
or PROs, were elicited using the validated EORTC
general instrunent and the validated ovarian
specific instrument as seen on the slide. By their
nature, PRGCs are subjective outcones. W also
expl ored the patient benefit associated with
i mproved PFS and response rates with an objective
ti me-to-event endpoint that all ows an eval uation of
the duration of tine when patients were able to be
of f all chenotherapy after conpleting the planned 6
cycles of treatnment as specified by the study.

[Slide]

The two PRO instruments included in the
JHQ) study resulted in 22 scales that include
synmptons, functional and gl obal neasures. Severa
publicati ons have identified synptons that are
particularly relevant for patients with ovarian
cancer and these include those that are |listed on
the slide. W report results including all 22

scales, but | will focus on these 7 key synptons
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which | believe are clearly of significance for
t hese wonen.

Again, this study was designed for
patients to receive treatnent for 6 cycles unless
di sease progression was evident before that tine.
Nearly 90 percent of the patients had baseline and
foll owup PRO evaluations. This conpletion rate is
high and is essentially equal in both arnms, thus,
provi ding an excellent and representative data set
to exam ne.

[Slide]

Were the wonen on this study synptomatic
and were there sinilar synptomprofiles on each arm
of the study? About 75 percent of the patients
reported 3 or nore of the 7 key synmptons di scussed
earlier and listed on this slide. Virtually al
patients reported synptons, with nore than 70
percent having pain and over 80 percent having
abdonmi nal bloating. This shows a highly
synptomatic profile and is simlar for patients on
bot h randoni zation arms. This synptomprofile is

based on the actual patient reporting fromthe
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basel i ne eval uation as recorded in the validated
EORTC PRO i nstrunents rather than an
observer-reported preexisting condition list. |
requested this analysis in that abundant research
has shown that heal thcare professionals

underesti mate both the preval ence of synptons and

their magnitude. Under-reporting by healthcare

prof essionals occurred again in this study in which

the preexisting condition list would have indicated

one-third fewer synptons than the patients
t hensel ves reported.

G ven how synptomatic these patients are,
is there actual value in palliation by achieving a
response? We | ooked at whet her wonen having a
maj or response reported better synptom contro
i ndependent of which treatnment armthey were
random zed to. |In fact, responding patients
reported nmore synmptomrelief than those with |ess
than a major response. Wth the significantly
hi gher response rate for the wonen random zed to
genctitabi ne plus carboplatin, one would then expect

better synptom i nprovenent for patients on that
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treatment arm

[Slide]

I ndeed, that is just what was found. This

slide shows the results of the PRO anal ysis
focusing on the 7 key synptons by random zed arm
Agai n, you can see the genctitabine/carboplatin arm
being in yellow, the carboplatin in blue. As can
be seen, in each of the key synptons patients on
the gentitabi ne/ carboplatin consistently rated
i nprovenent greater than those on the single agent.
In analyzing all 22 scales, patients rated better
synmptom i nprovenment with the gentitabine armin 21
of the 22 scales, a highly significant difference.
This consistent result favoring the
genctitabine armreflects the reported higher
response rate as discussed by Dr. Melened. Wile
this reporting of consistently greater synptom
control is welcomed, it rmust be realized that
difference in benefit in any particular synptomis

nodest and not statistically significant. It is

the consistent results seen with the total analysis

of all synptons that yields the highly significant
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di fference.

Similarly, we see that patients rated
gl obal quality of life higher with the gentitabine
regi men. Thus, the nodestly greater toxicity, as
expected with the conbination, did not abrogate an
overall numerically better rating for quality of
life on the gentitabine regi nen.

[Slide]

When this consistency of benefit in
patients random zed to the gentitabine reginen is
seen, it is indeed nodest but we explored the
question of the magnitude and duration of benefit
further. Several well-respected experts in this
area have published evidence that differences of 10
percent in PRO outcones are neaningful to patients.
We then explored the differences between the
treatment arns of those patients who experienced
changes of this magnitude.

As seen in these bars showi ng quality of
life results, nore patients on the gentitabine
regi nen experienced this 10 percent or greater

benefit. Additionally, the sanme result occurred in
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5 of the 7 key synptom scal es continuing to show
consi stent results.

[Slide]

An anal ysis of the duration of
patient-reported quality of life is seen in this
graph. Patients on the genctitabine arm nai ntai ned
a higher quality of |ife |l onger than those on the
conparator. Overall, there was a nmedian 2-nonth
advant age favoring the gentitabine regi men before
patients reported a 10 percent or greater
WOr seni ng.

[Slide]

We then wished to see if the PFS and
response advant ages indicated an additiona
tangi bl e benefit, that is, tine off all
chenot herapy after conpleting the treatnent reginen
specified by the JHQ study protocol

Thi s graph displays patient outcones after
di sconti nui ng study chenot herapy. Please recal
that 75 percent of patients received further
chenot herapy after the JHQ trial. As can be seen,

pati ents random zed to the gentitabine plus
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carboplatin arm had 3 nonths | onger w thout
restarting any chenotherapy. This is a significant
time off chenotherapy interval. W believe that
this is areflection of the greater PFS, and that
this can be easily appreciated by patients and
their famlies.

[Slide]

The gentitabi ne plus carboplatin reginmen
has an acceptable toxicity profile, as discussed
previously. The expected noderately higher side
effect rate for the conbination regi mnen gave no
i ndication of a decrease in quality of life. In
fact, patients reported nodest benefit in quality
of life with consistently reported inprovenents in
symptons and in nearly all the PRO paraneters using
a validated instrunent.

Per haps of greatest value was the
significantly | onger period off all chenotherapy,
5.6 versus 2.6 nonths favoring the gentitabine plus
carboplatin arm W feel that this benefit is
related to the significantly inproved

progression-free survival result. These results
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refl ect how patients perceive the benefits rel ated
to the primary efficacy endpoint and are supportive
of the efficacy measures, as presented by Dr.

Mel emed.

[Slide]

Dr. Dan Sargent, fromthe Mayo dinic,
wi Il now present data concerning the efficacy
endpoi nts.

Robust ness of Efficacy Results

DR. SARCGENT: Thank you

[Slide]

As this was an open-|abel, unblinded study
we have perfornmed a nunber of anal yses to confirm
the robustness of the primary endpoint results for
progression-free survival, the primary endpoint.

As well, we have perfornmed anal yses to assess any
possi bl e i npact of investigator bias on the

endpoi nts of progression-free survival and response
rates.

[Slide]

Before | begin these anal yses, | should

point out that the analyses | will be presenting
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represent in no way multiplicity analyses. W have
here a positive outconme on our primry endpoint.

We are conducting, as part of due diligence, a
nunber of sensitivity analyses to see if we can
so-cal | ed break that analysis based on any
activities of the investigators that may not have
fol | owed per protocol

I will present two sensitivity anal yses
today. | should point out that the sponsor has
presented additional sensitivity analyses that are
present as part of the briefing document. At ny
request, a number of additional sensitivity
anal yses have been conducted, and these include
three sensitivity anal yses that are part of your
briefing document, two that | will present today.

[SIide]

The first analysis, SAl, is a sensitivity
anal ysis that includes only objective progressions,
that is, clinical progressions were ignored. A
nmore restrictive analytical, |abeled SA3, includes
only docunented objective progressions. Cinica

progressions are ignored. (bjective progressions
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wi t hout | esion neasurenments to verify themare
ignored. If a scan was mi ssed and progression
occured at the next scan, we back-dated the date of
that progression to the scan that was missed. In
addition, in SA3 we have trinmmed this to only the
7-nont h period where patients were on therapy,
being foll owed every 6 weeks. | will point out
that for each of these anal yses we have al so
conducted them where we censor events, as opposed
to ignoring those events, and the results are the
sane.

[ Slide]

In the first sensitivity analysis to be
presented today, SAl, where only objective
progressions are included we see a consi stent
result with the primary anal ysis, hazard ratio
0.76, significant p value in favor of the
combi nation therapy arm approxi mtely 3-nonth
i nprovenent in nedian survival; a slightly higher
censoring percentage, as woul d be expect ed.

[ Slide]

SA3, which is the very restrictive
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anal ysi s where only docunented objective
progressi ons are included, where back-dating was
bei ng used, and where we were only using the
7-nonth period where the patient was on treat nent
and the 1-nmonth followup visit, again shows a

hi ghly significant advantage in favor of the
conbi nation arm hazard ratio 0.45. W do note
here a very high censoring proportion. So, this
shoul d really be considered a sensitivity and

r obust ness anal ysis but, due to this high censoring
proportion, | personally have | ess confidence in
these nedians that are reported on this slide.

[Slide]

In conclusion for these anal yses, we have
sensitivity anal yses that support the primary
endpoi nt of progression-free survival defined per
protocol. Each of the analyses represents a hazard
ratio in favor of the conbination therapy armwth
a significant advantage.

[Slide]

This is supported by |ooking at the

i nternal consistency of the progression-free
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survival endpoint wthin protocol defined
subgroups. I n each of these subgroups we see a
hazard ratio for progression-free survival in favor
of the conbination therapy armand we have no
significant p values for test of interaction,

i ndi cating no evidence of differential inprovenent
in progression-free survival by baseline
characteristics.

[ Slide]

Second, | will comrent on the independent
assessnent of response rate that was perforned.
Again, this was an open-label trial. At the
sponsor's request an independent revi ew of response
rate was conducted where imaging filns were
submitted by the investigator. Patients needed to
have at |east one subsequent radiologic imge in
addition to their baseline to be included. And,
some patients who were foll owed by ultrasound or
physi cal exam were not able to be independently
revi ewed.

Thi s i ndependent revi ew board was bl i nded

to treatnent arm investigator assessnent and,
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inmportantly, were blinded to the target |esions
that the investigator was following. So, it is
very possible that the independent radiol ogists
were | ooking at a different subset of |esions than
the investigator was following. This independent
assessnent was available in 222 of the 356
patients, therefore, there is sonme reduced power
for this conparison.

[ Slide]

I mportantly, what we found in | ooking at
t he concordance between the independent review and
the investigator assessment was that an equa
nunber of patients who were considered responders
by the investigator were consi dered non-responders
by the independent review, as were the converse,
non-responder by investigator but responder by
i ndependent review. So, we have no evidence of
bias fromthe investigator perspective in calling
these tunor responses.

[Slide]

Looki ng at the response rate then in that

subset of patients who were independently revi ewed,
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we see very simlar results, alnost identica
results in terms of the response rate with respect
to independent review and investigator assessnent
in that subset of patients who were able to be

i ndependent |y assessed.

[ Slide]

In conclusion, we feel that based on these
anal yses the primary endpoint, progression-free
survival, these results are statistically
convincing and internal. Consistent nmultiple
sensitivity anal yses have confirmed the robustness
of this endpoint, and significant benefit was
reproduced in each of the patient subgroups.

In addition, we have no evidence of
investigator bias. The results fromthe
i ndependent review were consistent. The
concordance anal ysis showed no bias, and there were
very simlar overall response rates anobng the
patients who were able to be independently
revi ewed.

[ Slide]

| would like nowto introduce Dr. Tate
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Thi gpen, fromthe University of M ssissippi, who
wi Il offer concluding renarks.
Ri sk/ Benefit Overview

DR. THIGPEN. For the final part of our
presentation | would like first to discuss
potential benefit on the one hand, and the
potential risks of the treatnent on the other.

[Slide]

First, | would direct your attention to
the assessnment of benefit. OVAR 2.5 adopted
progression-free survival as its primary endpoint.
There are several reasons for this. First of all,
as Dr. Ozols has indicated, progression-free
survival was recogni zed as an inportant valid
endpoint by the results of the third consensus
conference on ovarian carcinoma held in
Baden- Baden, Gernany in Septenber of 2004. This
conference was sponsored by the Gynecol ogi ¢ Cancer

Group which is a coalition of now 15 mmj or

cooperative groups internationally, and was hosted

by the AGD OVAR.

[Slide]
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The conference unani nously adopted two
statenments regardi ng progression-free survival in
ovarian carcinoma. The first statenent concerns
pati ents who have newl y di agnosed ovari an
carci noma: Al though overall survival is an
i mportant endpoi nt, progression-free survival may
be the preferred prinary endpoint for trials
assessing the inpact of first-line therapy because
of the confounding effect of the
post -recurrence/ progressi on therapy on overal
survival. When progression-free survival is the
pri mary endpoi nt, neasures should be taken to
protect the validity of analysis of overal
survival .

A second unani nous st at enent adopted
concerned the use of progression-free survival in
post-recurrence/ progression trials. The choice of
the primary endpoint needs to be fully justified
with appropriate power cal culations. Synptom
control or quality of life for early relapsers and
overall survival for late rel apsers may be the

preferred primary endpoints, although
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progressi on-free survival should still be used in
the assessnment of new treatments. Watever the
primary endpoint, the ability of the study design
to detect inportant differences in survival should
be formally addressed.

Any ot her statenents taken from
manuscripts that were associated with this
conference represent the opinion of the first
aut hor of that paper and not the unani nobus consent
of the consensus conference. Thus, the adoption of
progressi on-free survival as the prinary endpoint
of OVAR 2.5 was both rational and reasonabl e.

[ Slide]

A second reason for the adoption of
progression-free survival is the fact that
progression-free survival is not confounded by
post-di scontinuation therapies. As you have seen
i ndi cated several tines during this presentation,
survival nmay be confounded with nultiple |ines of
additional effective therapy. But progression-free
survival represents the efficacy only of the

regi mens under study in that particular trial
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Thirdly, progression-free surviva
differences can alter practice patterns. The best
exanpl e of this goes back to 1993 when the
Gynecol ogi ¢ Oncol ogy Group presented the results of
a trial conparing paclitaxel/cisplatin to
cycl ophosphamni de/ ci splatin. The presentation in
1993 at ASCO concerned only progression-free
survival. W did not have sufficient data at that
time to present a survival analysis. Despite that,
within 18 nonths of that conference, based on a
survey done by Bristol-Mers Squi bb, 82 percent of
all ovarian cancer patients in the United States
were being treated with paclitaxel plus a platinum
compound. It wasn't until 12 nonths after that
survey that the GOG was able to present surviva
data showi ng that the Taxol/cisplatin conbination
i ndeed, resulted in a survival inprovenent as well
So, progression-free survival can, in fact, alter
treatnment practices.

[Slide]

Finally, progression-free survival in

conjunction with other efficacy parameters can be a
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measure of clinical benefit as we see on OVAR 2. 5.
The primary endpoi nt of progression-free surviva
showed a statistically significant inprovenent
favoring the doublet, so did the overall response
rate, the conplete response rate and, as Dr. Galla
has shown you patient-reported outcones where we
saw a consistent trend for inprovenent in 21 of 22
synptom scal es, a circunstance that is highly
unlikely to be due to chance al one.

[ Slide]

In contrast, survival can be a very nurky
endpoint in ovarian cancer trials. Two quick
exanpl es: The GOG conducted a trial in the early
1990s of cycl ophosphani de/ cisplatin versus
paclitaxel/cisplatin. Wile that trial was
maturing we ran a second trial, cisplatin versus
paclitaxel versus paclitaxel plus cisplatin. The
first study showed a striking advantage for
paclitaxel/cisplatin in terns of survival, a
13-month difference at the nedian. The second
trial showed no difference anong the 3 arnms.

We spent a great deal of time re-analyzing
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these two trials and finally concluded that the
only rational explanation for the difference in the
two trials was the fact that effective second-line
therapy was available at the tinme of the second
trial for both of the single-agent arns. Wereas,
at the tine the first trial was run Taxol was not
avai l abl e for salvage for the
cycl ophosphani de/ ci spl atin group of patients.

Then, if you go back to the md 1980s,
when ci splatin was approved for ovarian carcinona,
the GOG ran a trial of doxorubicin/cycl ophospham de
versus cisplatin/ doxorubicin/cycl ophospham de.
This trial showed a striking advantage in
progressi on-free survival but absolutely no
difference in overall survival. Reason? Based on
our re-looking at the data a nunber of times, this
group of patients had available a very effective
sal vage regi nen, cisplatin, and that blurred the
survival differences that we feel otherw se would
have been seen.

We see the sane situation with regard to

the trial that has been presented today. The OVAR
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2.5 trial was run at a tine when nultiple |ines of
ef fective sal vage therapy were avail able, and 75
percent of the patients on this trial received
subsequent therapy with drugs that have been
identified and approved as effective agents in
ovarian cancer.

In contrast, 1CONd was run in the United
Ki ngdom where practice patterns dictate that very
little post- progression therapy is used. Hence,
it was a pure conparison between Taxol /carboplatin
and carboplatin and was able to identify the
survi val advant age.

[ Slide]

The other side of the equation is risk.
We have shown you evidence that the standard of
care in front-line ovarian cancer is carboplatin
plus paclitaxel. |In fact, the conclusion of the
consensus conference was unani nous that this
represented the standard agai nst whi ch ot her
measures woul d have to be conpared. Neurotoxicity
is a frequent conplication of this treatnent.

We have al so shown you that standard of
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care in recurrent platinumsensitive ovarian cancer
is platinumbased therapy, and we have shown you
two trials, 1CONd and OVAR 2.4, which suggest that
conbi nation therapy is superior to single agent
carboplatin. If that is true, then 20 percent of
the patients in that group are not going to be able
to receive paclitaxel/carboplatin because of

resi dual neuropathy. So, an effective and | ess
neurotoxic reginen is needed, at the very |least for
that group of patients.

[Slide]

So, to sum up, gentitabine/carboplatin
showed an advantage over carboplatin in terns of a
clinically meaning inportance in progression-free
survival. These inprovenents were robust,
internally consistent and statistically
significant.

Secondly, in terms of a significantly
greater overall and conplete response rate, the
conbi nati on denonstrated a nanageabl e and wel |
characterized safety profile with infrequent

neurotoxicity and infrequent alopecia. The

file:///C)/dummy/03130NCO.TXT (285 of 384) [3/27/2006 2:59:58 PM]

285



file:///C)/dummy/03130NCO.TXT

conbi nation al so denonstrated a | onger period
without a decline in quality of life and, as Dr.
Gralla has shown you, a longer tine wthout need
for further chenotherapy.

So, the bottomline, OVAR 2.5 is a
positive study with regard not only to its primary
endpoi nt of progression-free survival but at |east
three additional supporting endpoints of overal
response rate, conplete response rate and trends
toward inprovenent in 21 of 22 synptom scal es
This total package of 4 major paraneters, we think
speaks for the efficacy of the conbination. So,
our conclusion is that gentitabine plus carboplatin
is an effective, |ess neurotoxic treatnent option
for wonen with recurrent ovarian cancer and may, in
fact, be the treatment of choice for those who have
significant neurotoxicity or major concerns about
al opeci a.

The bottomline is we believe that these
data justify full approval of gentitabine and
carboplatin for the treatnent of patients with

pl ati num sensitive ovarian carcinoma. Thank you
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DR. MARTI NG Thank you. At this tine |
would like to ask the FDA to proceed with their
present ati on.

FDA Prescription
Genezar plus Carboplatin Treatnent of Late
Rel apsi ng Ovari an Cancer

DR COHEN: Good afternoon.

[Slide]

My nane is Martin Cohen and | wll
sunmari ze the FDA revi ew of suppl enental NDA
S20- 509 eval uating genctitabine plus carboplatin
treatment of late relapsing ovarian cancer. The
sponsor is Eli Lilly.

[Slide]

The proposed indication is that Genzar in
conbi nation with carboplatin is indicated for the
treatment of patients with advanced ovarian cancer
that has rel apsed at | east 6 nonths after
conpl etion of platinumbased therapy.

[Slide]

A single randoni zed, open-I|abel pivotal

Phase 3 trial was submtted that enrolled a total
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of 356 patients with advanced epithelial ovarian
carcinoma with failed first-1ine platinumbased
t herapy, but who were platinumsensitive. That is,
rel apse had occurred greater than or equal to 6
mont hs after conpletion of treatnent. Study
treatments were gentitabine plus carboplatin versus
carboplatin alone. 1In addition, several Phase 2
and 3 supporting trials using the sanme treatnent
reginen in relatively identical doses and schedul es
was summari zed

[Slide]
Patients randomi zed to the comnbination
therapy armrecei ved Genzar at 1000 ng/ m

2 on
days 1

and 8 and carboplatin AUC 4 adninistered after
Genzar on day 1 of each cycle. Patients random zed
to single-agent treatnent received carboplatin AUC
5 adm ni stered on day 1 of each 21-day cycle as the
control arm

[Slide]

Regar di ng regul at ory background, the study
was not conducted under an IND. Neither the

protocol nor the case report fornms had been
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reviewed by the FDA. Lilly had an initial pre-I1ND
meeting with the FDA on Decenber 21, 2004 to

di scuss the subm ssion. The major question at that
nmeeti ng was whet her progression-free survival was
acceptabl e as an endpoint to support approval

Based on those discussions, the FDA agreed to
accept the application for review, noting the need
for further discussion of endpoints.

Lilly subsequently held a tel econference
with the FDA on March 23, 2005. The purpose of
this neeting was to agree on the content and fornat
of the Genzar sNDA. At this neeting, FDA advised
that Lilly provide both a primary statistica
anal ysis plan and a sensitivity analysis plan for
the endpoi nt of progression-free survival. This
was subsequently provided.

[Slide]

Submitted studies included the previously
descri bed Phase 3 pivotal clinical trial. Also
submitted was a nulticenter Phase 2 trial in an
i dentical patient popul ation who received the sane

doses and schedul es of gentitabine plus carboplatin
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as was used in the pivotal trial. Forty patients
were enrolled in this trial. The

i nvestigator-deterni ned response rate was 62.5
percent .

The third subnmitted study was a Phase 1/2
trial in an identical patient popul ation receiving
varyi ng doses of gentitabine and carboplatin and 25
patients were enrolled. The response rate for al
dose | evel s was 40 percent.

[Slide]

Participating groups in the Phase 3 trial
i ncluded three cooperative groups, the AGD which is
a Gernman gynecol ogi cal oncol ogy group, the EORTC
and the NCI C Canada clinical trials group. |
addition, there were 14 independent sites. In
total there were 101 participating sites and no
U.S. institutions participated.

[Slide]

The major inclusion criteria were wonen
greater than or equal to 18 years of age with
hi stol ogi cal ly proven ovarian cancer, wth evidence

of recurrence or progression that was not anenabl e
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to curative surgery or radiotherapy. Patients nust
have rel apsed 6 or nore nonths after

di scontinuation of first-Iine platinumcontaining
therapy. Patients had to have anbul atory
performance status, adequate marrow reserve and
measur abl e or eval uabl e di sease.

[ Slide]

The study plan called for 6 cycles of
chenot herapy unl ess there was a valid reason to
prematurely discontinue treatnent. D sease was
eval uated by radi ol ogi ¢ studi es, physical exam
and/ or ultrasound as appropriate every other
treatment cycle. A final diagnostic evaluation was
performed 30 days post study. |In addition, one
addi tional diagnostic evaluation could be perforned
on select patients to confirma tunor response.
There were no schedul ed post study diagnostic
eval uations. During this period assessment of
progressi on was per clinical practice. There was
i ndependent review of CT and MR |esions for
response to treatnent but not for progression

There was no revi ew of physical exam or ultrasound
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findings for either response or progression

[Slide]

The primary objective of this study was to
conpare progression-free survival in patients
treated with gentitabine plus carboplatin versus
those receiving carbopl ati n nonot herapy. Secondary
obj ectives included overall survival, response
rate, response duration and quality of life
measured by the EORTC- QLQ C- 30 and OV-28
patient-reported outcone questionnaires. These
heal t h-reported outcone assessnments cannot be used
as a basis for Genrar approval, however, because
the study was not blinded and the effect of
concurrent medi cati ons was not assessed. On sone
items the carboplatin alone group did better and
the effect on global quality of life, although
statistically significant, is not thought to be
clinically nmeaningful. Therefore, the quality of
life endpoint will not be further discussed ny
present ati on.

[Slide]

Pati ent and di sease characteristics of
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study patients are reviewed on this slide. Genear
pl us carboplatin-treated patients and patients
recei ving carboplatin al one were conparabl e for
age, ethnicity, pre-treatnment perfornmance status,
platinumfree interval, with 40 percent of each
group having a free interval of 6-12 nonths and 60
percent of each group having an interval greater
than 12 nonths. They were al so conparable for
ovarian cancer histol ogy, grade of tunor
differentiation, stage at diagnosis and

pretreat ment tunor burden.

[ Slide]

This slide summari zes prior chenot her apy
received by study participants. As indicated,
there were 178 patients in each treatnent arm As
seen on line one, approxinmately two-thirds of
patients in both groups received prior platinumand
paclitaxel with or w thout other drugs. A snmall
percent of patients received platinum plus
docet axel, as seen on line two. The remaining
patients received platinum comnbi ned wi th non-taxane

drugs or they received carboplatin al one.
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[ Slide]

This slide sumari zes the sponsor's
primary anal ysis of progression-free survival
Because di agnostic studies were not routinely
performed after the post study period in the
sponsor's primary PFS analysis, the tim ng of
progressi on assessnent was determ ned by the
investigator. Censoring rules for the primary
progression-free survival analysis are s foll ows:
Non- progressi ve patients were censored on their
last visit date. For patients who received new
t herapy post discontinuation but prior to
docunent ed progression, their progression date was
the progression date after the new therapy.
Patients with m ssing scans pre-progressi on who
| ater progressed were considered to have progressed
on the day that progression was decl ared.

[ Slide]

Results of this analysis are shown on this
slide. This slide shows the sponsor's prinmary
anal ysis. Using the censoring rules described

earlier, 13 percent of patients in each group had
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not progressed as of their |ast physician visits.
Patients receiving Genzar plus carboplatin had
significantly longer time to progression than the
carboplatin-treated patients. The nedians were 8.6
nmont hs versus 5.8 nonths. The hazard ratio was
0.72 and the p value was 0.0038.

[ Slide]

This slide shows the Kapl an- Mei er curve of
progressi on-free survival for Genzar plus
carboplatin treatnent, shown as the |ight surviva
curve and carboplatin al one treatnment shown as the
dar ker |ine.

[ Slide]

In the progression-free surviva
sensitivity analysis, conducted both by the sponsor
and the FDA, non-progressing patients were censored
on the | ast date of conplete diagnostic evaluation
of baseline disease signs. Sinilarly, patients
with mssing scans prior to progression and
patients who died after an extended loss to
followup time were al so censored on the |ast date

of conpl ete diagnostic evaluation of baseline
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signs. Patients who began a new therapy prior to
progressi on were censored on the day that therapy
was initiated.

[Slide]

This slide shows the sponsor's sensitivity
anal ysis results. It should be noted that in this
anal ysis 74 percent of GC patients were censored
versus 57 percent of carboplatin-treated patients.
Agai n, patients receiving Genzar plus carboplatin
had a significantly longer time to docunented
progressi ve di sease than did carboplatin al one
treated patients. The nmedi ans were 6.9 nonths
versus 5.6 nonths. The hazard ratio was 0.47 and
the p value was 0.001

[Slide]

This slide shows the FDA sensitivity
anal ysis of progression-free survival. The top
curve is the combination of Genrar/carboplatin, the
bottomis the carboplatin nonotherapy arm As is
evident in the above curves, patients receiving
combi ned Genrar/carboplatin had a significantly

| onger tine to progressive disease than the
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carboplatin-treated patients and the p value is
| ess than 0.001.

[ Slide]

This slide summari zes obj ective response
rate as determ ned by investigator assessnent, and
confirnmed by the FDA. The overall response rate
was 47.2 percent for the Genear/carboplatin arm
versus 30.9 percent for carboplatin alone. This
difference was significantly different, with a chi
square p value of 0.0016. The CRrate, as you see,
was al so significantly better for GC treatnent
conmpared to carboplatin alone. Response duration
anal ysis was conducted with responders censored at
the date of |ast progression-free surviva
assessnent. The nedi an duration of response was
8.2 nonths for Genear/carboplatin treatnent versus
6.7 nonths for carboplatin al one.

[ Slide]

Post study chenotherapy is sunmmari zed on
this slide. Altogether, about three-quarters of
patients in each treatment armrecei ved post study

chenot herapy. Know edge of specific drugs that
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patients received is inconplete. Specific drug
information is available for about 40 percent of
patients on each treatnent arm Anong all patients
recei ving chenot herapy, it is known that there were
a mninmumof 13 carboplatin-treated patients or
10. 1 percent who received gentitabine post study
versus zero percent for gentitabine/carboplatin
patients. Oher drugs adm nistered to patients
i ncl uded topotecan, VP-16, Doxil, taxanes, platins,
cycl ophosphani de or anthracyclines. Available data
suggests that there were no inportant differences
in post study chenotherapy between the two groups.

Therefore, regarding post study
chenot herapy, we know that about 25 percent of
patients in each armdid not receive post study
chenot herapy and about 40 percent of patients in
each armreceived specific drugs. This |eaves
about a third of patients in each treatnment arm who
recei ved chenot herapy but the specific drugs are
not known.

[Slide]

This slide shows survival by treatnent.
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Approxi mately 20 percent of the patients are
censored for survival. The red curve is
gencti t abi ne/ carboplatin and the green is
carboplatin alone. Median survival was 18 nonths
for GC-treated patients and 17.3 nonths for
carboplatin-treated patients. The hazard ratio was
0.98 and the log rank p val ue was 0. 898.

[Slide]

Turning now to safety, as indicated on
this slide, treatnment was generally well tolerated
Patients treated with gentitabine plus carboplatin
recei ved 93 percent of the planned nmean day 1
gencti t abi ne dose; 63 percent of the planned nean
day 8 gentitabine dose; and 96 percent of the
pl anned carbopl atin dose. Patients receiving
singl e-agent carboplatin received 98 percent of the
pl anned dose. The nedi an nunber of cycles of
treatment received on each armwas 6, with a range
of 0-10.

[Slide]

This slide shows grade 3/4 hematol ogi c

toxicity. As expected, there was nore hematol ogic
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toxicity, including anem a, neutropenia and
t hr ombocyt openi a and nore red bl ood cell and
pl atel et transfusions with gentitabine plus
carboplatin treatnent than with carboplatin al one.

[Slide]

This slide shows non-laboratory grade 3/4
toxicities. As seen, grade 3/4 toxicity was
infrequent in both study arnms but generally
slightly nore common in the gentitabine plus
carboplatin arm

[Slide]

I'n concl usion regardi ng efficacy,
gentitabine plus carboplatin treatnment resulted in
significantly prolonged progression-free surviva
and significantly increased response rate conpared
to carboplatin alone. The nedian progression-free
survival was prol onged approxinately 1.5 to 3
mont hs dependi ng on whi ch analysis is considered.
In addition, the response rate increased from 31
percent for carboplatin alone to 47 percent for the
combi nat i on.

A caveat is that progressi on was not
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i ndependently reviewed. Al so, response was based
on physi cal exam and ultrasound findings in 32
percent of GC patients and 43 percent of
carboplatin patients and those studies could not be
i ndependent |y revi ewed.

There was no significant surviva
i ncrease. Median survival for the
gencti t abi ne/ carboplatin armwas 18 nont hs versus
17.3 nonths for carboplatin alone. A caveat is
that many study patients received post study
chenot herapy with drugs that have denonstrated
activity in ovarian cancer. It should be
enphasi zed, however, that avail abl e data suggest
that there was no inportant difference in post
study chenot herapy between the two treatnent
groups.

[Slide]

Regardi ng safety concl usi ons, grade 3 and
4 toxicities were primarily hematol ogic and were
more frequent with gentitabine/carboplatin
treatment conpared to carboplatin al one

Toxicities were consistent with the single agent
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toxicity of each drug, and no new safety concerns
were raised

[ Slide]

The main issue of this sNDA i s whether
significant inprovement in progression-free
survival and response rate, with no increase in
overal |l survival, is an adequate basis for drug
approval for patients with advanced ovarian cancer
who have rel apsed at | east 6 nonths after
conpl etion of platinumbased therapy. Dr. John
Johnson will further discuss this issue.

Basis for Drug Approval

[ Slide]

DR, JOHNSON: | amgoing to sumari ze the
four issues that the FDA would like the conmttee's
advice on, but first | will briefly summari ze the
results of the Genzar random zed trial in ovarian
cancer. Genzar increased nmedi an progression-free
survival by 2.8 nonths, with no apparent surviva
i ncrease. The hazard ratio for death was 0.985
An independently assessed tunor rate was

Genear/carbopl atin 46 percent and carbopl atin al one
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36 percent. This was achieved at a cost of
increased toxicity, mainly hematol ogic, requiring
i ncreased red because cell and pl atel et
transfusions and use of growth factors.

[Slide]

In 2004 there was an internationa
consensus conference on ovarian cancer. Because we
are going go be citing the consensus conference,
will tell you a little about it.

[ Slide]

This slide shows the organizations
participating in the consensus conference.

Organi zation fromthe United States included the
GOG, RTOG and the NCI. Also participating were the
NCI C Canada, organizations from nost West European
countries, the U K, Australia and New Zeal and and
Japan. There were three publications on this
consensus conference on the sane issue in The
Annal s of Oncology in 2005. There was a consensus
conference statenent with reconmendati ons and two
compani on articles el aborating on and expl ai ni ng

the rationale for the recommendati ons and
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conference statenent.

[Slide]

The first issue is are there chenot herapy
regi nens that increase survival in random zed
trials in the setting of patients in the Genear
trial, that is, patients with advanced ovari an
cancer that recur 6 nonths or nore after
pl ati num based chenot herapy? This is inportant
because if there is already chenot herapy that
prolongs survival it would be difficult for the FDA
to approve new therapies for this condition that do
not prolong survival. It appears that there is
one, and probably two, chenotherapy reginens that
have been shown in random zed trials to increase
survival in this setting.

[ Slide]

The |1 CON4 study was a random zed tria
comparing the conbi nati on of Taxol and carbopl atin
wi th conventional plati num based chenot her apy
wi thout a taxane. All patients had recurrent
advanced ovarian cancer after plati num based

chenot herapy and were still platinumsensitive. In
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802 patients the hazard ratio for death was 0.82, p
equal 0.02 favoring the Taxol/carboplatin group

[ Slide]

A second randoni zed trial conpared
pegyl ated |iposonmal doxorubicin to topotecan in 474
patients with recurrent advanced ovari an cancer.
Both plati numsensitive and plati numinsensitive
patients were included in this trial. Patients
were stratified prior to random zati on by plati num
sensitivity. In the study overall survival was
better in the pegylated |iposomal doxorubicin
group. The hazard ratio for death, 0.82, p equa
0. 05.

The FDA was confident that the noninal p
val ue was 0.05 or less, but the p value needed to
claimsuperiority was uncertai n because the
survival analysis was repeated w thout p val ue
adjustnent. Al so, lipo. dox. did not win on
progression-free survival, the primary study
endpoint. In the platinumsensitive subgroup there
was an inpressive survival advantage for |ipo.

dox., hazard ratio for death 0.7, p equal 0.017
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[ Slide]

The 2004 consensus conference addressed
this issue of whether there is second-Iline
chenot herapy that prolongs survival if given after
progression on first-line therapy. Quote: There
is an inpact of post recurrence/ progression therapy
on overall survival. End quote.

[Slide]

This slide shows a quote fromone of the
two conpani on consensus conference articles: The
unani nrous answer was that second-|ine chenot herapy
does inpact overall survival. The ICON 4 trial and
the |iposomal doxorubicin versus topotecan tria
were cited as exanpl es.

[ Slide]

The second issue is are there reginents
that have been shown in random zed trials to
increase survival in the patient population in the
Genzar random zed trial setting, if given post
progressi on?

This is probably of interest only if there

is inbalance in both study treatnent between
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treatnment groups. The FDA knows of no such
regi nmens and the FDA found no inbal ance in post
study chenot herapy between the treatnment groups
that is likely to obscure a Genzar survival effect.

[Slide]

This slide provides nore information on
post study chenotherapy. Wether post study
chenot her apy was administered is known for all 356
study patients, 76 percent of Genrar and 73 percent
of carboplatin alone patients received post study
chenot herapy. The case report formrequired
recordi ng the names of all post study chenot herapy
drugs, but this information is not available for 34
percent of study patients. There is conplete
information for 66 percent of study patients.

These patients are described on the slide as post
study chenot herapy status known. Either they

recei ved drugs and the drugs are known, or they
received no drugs. Seventy-three Genrar patients
and 71 carboplatin al one patients got post study
chenot herapy and the drugs are known; 43 Genrar and

49 carboplatin al one patients got no post study
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chenmotherapy. |In the 66 percent of study patients
with conplete informati on on post study
chenot herapy, 13, or 10.8 percent, of carboplatin
al one patients received Genzar after progression
No Genrar patients received Genzar after
pr ogr essi on.

[Slide]

This slide shows the post study
chenot herapy drugs administered to patients for
whom conpl ete information is known. Mre patients
in the Genzar group received topotecan and
et oposi de, and nore patients in the carbo. al one
group received al kyl ati ng agents.

[Slide]

The third issue is that although the
Genzar study was not adequately powered to detect a
realistic survival effect, we have quite a ot of
information on survival in the Genrar trial. A
favorabl e Genrar survival effect, if this tria
were enl arged, appears inprobable. The hazard
ratio for death in this trial is 0.985. Eighty

percent of patients have died; 283 of 356 patients

file:///C)/dummy/03130NCO.TXT (308 of 384) [3/27/2006 2:59:58 PM]



file:///C)/dummy/03130NCO.TXT

are dead.

The foll owi ng anal ysis indicates the
i nprobability of showing a statistically
significant Genezar survival effect if the tria
were enlarged. To have had a power of 0.8 to
detect a 30 percent survival effect, about 460
deat hs woul d be needed. |f we added additiona
patients to the Genrar trial to have an additiona
177 deaths, for a total of 460 deaths, and during
this additional follow up, using a prior
distribution for the two hazard rati os based on the
survival results in the first 283 events, the
probability of finding a statistically significant
Genzar survival effect of any size is 0.01 using
the Cox unstratified hazard ratio for death. The
probability is 0.15 using the Cox stratified hazard
ratio for death.

[Slide]

The fourth issue is whether a 2.8-nonth
medi an progression-free survival inprovenent, with
no apparent survival inprovenent and at a cost of

increased toxicity, is an adequate basis for drug
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approval in this setting.

[Slide]

The 2004 international consensus
conference on ovarian cancer addressed this issue.
Today, we are interested in the second-line
pl ati num sensitive setting but for conpl eteness we
will first show the consensus conference
recommendati on of the primary endpoint for
first-line chenmotherapy trials in advanced di sease.
This slide and the following slides are verbatim
quot es, but the added enphases are the FDA' s
Quote: Advanced first-line: Both progression-free
survival and overall survival are inportant
endpoi nts to understand the full inpact of any new
treatment. Thus, either may be designhated as the
primary endpoint. Regardless of which is selected,
the study shoul d be powered so both
progressi on-free survival and overall survival can
be appropriately eval uat ed.

[Slide]

Now we wi |l show the consensus conference

recomrendation for the primary endpoint in trials
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of second-line chenotherapy. This quote is from
the consensus conference statenent. The vote on
this answer was unani nous. Quote:
Post -recurrence/ progression trials: The choice of
the prinmary endpoint needs to be fully justified
wi th appropriate power cal cul ations. Synptom
control/quality of life (for early relapse) and
overall survival (for late relapse) may be the
preferred primary endpoints, although
progressi on-free survival should still be used in
the assessnment of new treatnments. Watever the
primary endpoint, the ability of the study design
to detect inportant differences in survival should
be formal |y addressed.

[ Slide]

Now we will show the answer to this
question fromone of the two conpanion articles
descri bi ng the consensus conference reconmrendati on

on whet her progression-free survival is an

acceptable primary endpoint in this setting and the

rationale for it. Quote: For Phase 3 trials in

the second-line setting progression-free surviva
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does not seemto be a good surrogate for survival
There are several exanpl es where progression-free
survival was significantly inmproved, with no
survival inmpact. It can be argued that sone of
these studi es were underpowered to detect surviva
i mprovenents. However, the weight of evidence to
consi der progression-free survival a surrogate for
survival, and thus a primary endpoint in the
second-line setting, is not strong as yet.

[ Slide]

In the recurrent disease setting, overal
survival remains an inportant primary endpoint,
particularly if nore costly or toxic therapy is
being offered). Progression-free survival data
remain of interest but are unlikely to be
sufficiently persuasive to shift practice patterns.
Furthernore, since the rationale for treating
patients with rel apsed disease is a desire to
i mprove synptons and thus quality of life, an
adequat e neasure of these factors would al so be an
appropriate primary endpoint to random zed trials.

However, no universally and acknow edge and
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st andardi zed system of synptom neasurenent anal ysis
is readily available. GO C wll continue, through
its working groups, to build a consensus on how
meani ngful i nprovenments in disease-rel ated synptons
can be quantifi ed.

That conpl etes the presentation. Thank
you for your attention.

DR. MARTINO Thank you. Next, Dr.

D Agostino will address sensitivity anal ysis.
The Rol e of Covariates in Cinical Trial Analyses

[Slide]

DR. D AGOSTING The agenda has me listed
as tal king about sensitivity analyses. | was
actually not asked to tal k about sensitivity
anal yses but, rather, about the anal yses that were
done for the primary endpoint and for overal
nmortality. | feel |like a student who says, | don't
really know how to answer that question but | am
goi ng to answer sone other question that | fee
confortabl e answeri ng.

[Slide]

What | want to do is tal k about the
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anal yses that were done in this study with the
progressi on-free survival and the overall survival,
and try to give you ny viewin ternms of how we
m ght be able to interpret it. | amgoing to talk
about the randonized, controlled trials; the
general issue of what | amgoing to call covariates
and you will see howthat fits in. Covariates are
basi cal |y neasures you take on an individual's age,
gender, severity and how that will fit into what
has been presented by the sponsor and what the FDA
is dealing with. Then | amgoing to tal k about
some clinical trial scenarios that include
covariate analysis dealing with prinmary anal ysis
and secondary and third | evel analyses; and | wll
tal k about what | think are good procedures and
what are not such good practices. Then | wll try
and put it all in context of the present
submi ssi on.

[ Slide]

| amdealing with two treatments to be
compared. Subjects are random zed, open-I|abel, and

it is desired to test the differences in the
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primary endpoint. For exanple, it could be
progression-free survival or time to death. As we
take the individual into the study, we have a set
of covariates that we neasure on the
i ndi vi dual s--agai n, age, gender, severity, location
of the cancers, clinical sites.

[ Slide]

For the general issues for use of
covariates, for use of variables, in the analysis
there are three different basic scenarios.

Random zation is assuned to be adequate to bal ance
the treatment groups, and we are not going to use
any covariates. Basically, this is what was done
for the progression-free survival. A straight
survival analysis was done.

Then there is a second possi bl e way of
usi ng covariates. This is where you say at the
begi nni ng of your analysis, in your protocol
devel opnment, that you think that you need to take
into account sone covariates. Now, the issue why I
amraising it is that the first analysis plan of

the sponsor for dealing with overall survival was
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basi cal | y node nunber one and then later shifted to
nmode nunber two, and | want to try and put context
for the two different nodes that were done.
Hopefully, it will becone clear as we nove al ong

The third reason for using covariate type
anal ysis is to balance treatment groups. That is
not the mmjor issue of the present subm ssion

[Slide]

In the followi ng scenarios | amgoing to
tal k about good practices. The follow ng scenarios
have the feature of a careful analysis plan stated
clearly in the protocol or in a statistica
anal ysis plan that was devel oped before the data
sets were | ocked before people started | ooking at
the data. So, | amgoing to give a nunmber of what
I call good practices.

[Slide]

The first one, the primary analysis is
where you think the randoni zation is assuned
adequate to bal ance the treatnment groups and the
covariates are not used in the primary analysis. A

statistical test is performed conparing directly
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the two treatnents with a statistical test that
does not include covariates, such as a |l og rank
test or time to death in the survival analysis.
This is the primary anal ysis.

[Slide]

Basically this is a time-to-event. It is
basically the analysis we saw with
progression-free. You had two groups. You didn't
bring in any covariates in your analysis. You did
a straight log rank test and you got a significant
result, very significant.

[ Slide]

Then you ask the question, and this is
where the sensitivity analysis cones in, well,
would I, and do | get the same results if | start
perturbating the systen? Do | get the sane results
if I ook at individuals and control, say, for
initial survival? Do | get the same results if I
control for the age of the subjects? This is what
I nean by the covariates. You have a prinary
anal ysis, progression-free survival, that says you

have significant differences. Now you want to push
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it, and this is what we sawin Dr. Sargent's
presentation. You want to push it and see does
that hold as |I start bringing in different
vari abl es and control for different variables.

Al so, you |l ook at subsets. Do | get the
same effect in males/females? Do | get an effect
in those who have had the disease for a while
versus those who haven't? Qite often this type of
anal ysis is done with the covariates in a Cox
regressi on where you have lots of variables and you
are trying to see if | add lots of variables to the
anal ysis does the treatment difference still hold.
In a simlar fashion, you | ook at the overal
anal ysis then you | ook at nal es, fenales; you | ook
at age; you look at years with the condition and
| ocation of the condition, so forth and so on

[Slide]

Now, the presentation that Dr. Sargent
gave was basically this type of presentation. You
| ook at the progression-free survival, its
significant differences, and then you start dealing

wi th subgroups. You start dealing with the
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introduction of other variables. He even took it
further and started changi ng definitions and

| ooki ng at some refined subgroups and found the
results still hold. That is the first and second
| evel

[Slide]

The third level is that sonetimes you take

the analysis one bit further. After you have done
the subgroup anal yses and after you have done all
the covariate anal yses you build a big nultivariate
nmodel to see whether if you throw in everything al
at the sane tine you woul d get significance. They
didn't carry it to this level but they could have
and | am sure they would have gotten that the
progressi on-free survival holds up.

[Slide]

The second type of primary anal ysis--and
this is where the FDA' s briefing docunent to us and
the sponsor's briefing docunment to us tend to
differ. 1In the analysis that was presented on the
mortality, the sponsor said that they were going to

use covariates in their primary analysis, that they
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weren't going to look at nortality pure and sinple
as the only analysis. They were going to | ook at
mortality adjusted for covariates. | wll conme to
sone nore details of that in a second. But this is
the framework they had.

Here what you do, you take an endpoint
Ii ke overall survival and you understand and have
spent sone tinme understandi ng how sonme of your
covariates, sone of your initial variables may
i mpact on the survival. Then you do an anal ysis
that controls for these other variables and see
what happens to the treatment analysis, the
treatnment group anal ysis.

[Slide]

As a sinple exanple just to put it in
context, if you are doing a study |ooking at diets
and effectiveness of diets, the initial weight is
such an inportant component--people who are very
obese tend to have a | ot of weight that they can
| ose, and doing the covariance anal ysis, your
primary analysis is really a very key and i nportant

way of doing the analysis. |In the type of exanples

file:///C)/dummy/03130NCO.TXT (320 of 384) [3/27/2006 2:59:58 PM]



file:///C)/dummy/03130NCO.TXT

we are tal king about there is some stratification
that is done right at the very begi nning of the
anal ysi s or beginning of the study, and those
stratification variables are thought to be

i mportant and an anal ysis that incorporates them
m ght be a much nore efficient analysis than one
that just does the overall survival analysis.

[Slide]

The second and third |l evel analysis after
you have done that primary is pretty nuch the sane,
except that you have to worry about the a priori
sel ection of covari ates.

[ Slide]

A third analysis is one that tries to
handl e i nbal ances. This was not at all the case in
the submi ssion that we have. The subm ssion we
have focused nainly on the first and second type
anal ysis and used the treatnent group al one or used
the treatnment group with adjustnment for covari ates.

[Slide]

But just to be conplete here, a possible

use of covariates is to adjust for bal ance or
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i mbal ance in your original data.

[Slide]

A bad practice that we want to put on the
board here is to have a primary anal ysis done in
your protocol. It fails and then you go searching
for covariates and you try to do an anal ysis that
sal vages your dat a.

[Slide]

This analysis is quite inpossible to
interpret. Once your primary analysis fails you
can't do anything with the al pha value and al so, as
| said, the variability that is associated with
this is usually inpossible to deal with.

Again, if the overall test is not significant you
can't really go beyond that.

[SIide]

So, how do we get to our particular case?
VWhat do we have in our particular case? Wll, with
the progression-free survival the sinple |og rank
test worked. The subgroup covariates at definition
were quite fine, and | think the results are quite

clear in terns of what was presented.
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When you cone to survival, the surviva
curves wap around each other and if you took the
primary analysis. It is a secondary variable but
if you took the primary anal ysis and the secondary
vari abl e as overall survival, you have no
statistical significance so, in some sense, you
stop there.

[Slide]

The sponsor took a different tack. The
sponsor said that what they were going to do was to
| ook at sone variables before they did their
primary analysis, or part of their primary anal ysis
was to | ook at some particular variabl es.

[Slide]

Here are some exanples. One of their
vari abl es was the ECOG variabl e and they found that
the ECOG variable, if you dichotomnmized it, was
significantly related to treatnent. They said that
they should include it in the analysis. Well, what
they did is they identified--and they said it was a
priori laid out--they identified a number of

i nportant types of variables. They tested them
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each individually against the outcone of surviva
and they identified significant variables. Then
they built a nmultivariate nmodel. This is why |
nmentioned the nultivariate nodel before. Then, in
the nmultivariate nodel they |ooked at the
di fference between the two treatnents.

[Slide]

They get this type of result. Here is
sort of one way of presenting it. The primary
analysis, if it was just a sinple |log rank test,
failed. However, if you do the analysis that
brings in the covariates first and then adjusts for
the significant covariates, then you get a hazard
rati o of 0. 86.

Now, in the FDA docurment this is presented
as the primary analysis. |n the sponsor's docunent
this is basically the primary analysis on overal
survival. | notice that the sponsor didn't even
mention this but it will come up when we tal k about
the third question.

VWhat | want to point out is very inportant

I think to point out. No matter how you interpret
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the results, if you say that this was the primary
anal ysis or this was the primary anal ysis because
you can | ook at those covariates, you get different
hazard ratios nunerically but neither is
significant and the confidence intervals are quite
wi de.

The sponsor did sonething el se which was
quite nice. They |ooked at inmputation, how do you
take into account m ssing values on the covari ates,
and they ended up getting 0.92. | think the
important thing that we need to keep in mnd as we
do our discussion is that when it comes to overal
survival there is no significant difference. These
nunbers are quite far away fromstatisti cal
significance. W basically have no statenent we
can nmake about overall survival

[Slide]

I wanted to just give you this slide to
amuse you. What | usually find in these types of
anal yses, | will get the overall analysis not being
significant. | will get one set that is not

significant, but then | will get a third set that
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is significant and we spend all our tinme arguing
over the covariates that we have. In our present
submi ssion that is not the case. No matter what
they did, there was no significance in survival

I have a couple of other slides to
basically round off the presentation of covariate
anal ysis but this is pretty nmuch what | was asked
to talk about, the interpretation of the survival,
the analysis plan that was put forth for the
survival. | don't have the history of who was
right in terns of who canme up with an analysis
plan. It is sonewhat inmaterial. \Whichever
anal ysis plan was followed, there are no surviva
results and, as was mentioned a nmonent ago, it is

not a case of not having enough observations. |If

you nmultiply the nunber of events it isn't going to

get you to statistical significance. Thank you for

your attention.

DR. MARTI NG  Thank you. Ladies and
gentlenen, at this point we will take a 15-minute
break and we will then start with the open public

hearing at that tine.
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[Brief recess]

Open Public Hearing

DR. MARTING We will start now with the
open public hearing. W have a m crophone in the
m ddl e of the roomand | believe that one speaker
is going to be in a seated position, which is
acceptable to us.

Before we nove on to that, | need to |et
the group know that Dr. Sandy Levine, whomthe
comrittee knows and who is one of our nenbers is
not avail able here physically but she is avail able
to us by phone.

DR LEVINE: Thanks so nmuch. Hello,

t hanks very much.

DR. MARTINO We wi sh you the best.
Apparently she has had a mi shap

DR. LEVINE: Can you hear ne?

DR. MARTINO  Yes, we can. Thank you. As
the fist speaker approaches the podium | need to
read a statement fromthe FDA to the group: Both
the Food and Drug Administration and the public

believe in a transparent process for infornmation
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gathering and decision nmaking. To ensure such
transparency at the open public hearing session of
the advisory committee nmeeting, the FDA believes
that it is inportant to understand the context of
an individual's presentation.

For this reason, the FDA encourages you,
the open public hearing speaker, at the begi nning
of your witten or oral statement to advise the
committee of any financial relationship that you
may have with the sponsor, its product and, if
known, its direct conpetitors. For exanple, this
financial information may include the sponsor's
paynent of your travel, |odging or other expenses
in connection with your attendance at this neeting.
Li kewi se, FDA encourages you at the begi nning of
your statement to advise the committee if you do
not have any such financial relationship. |[|f you
choose not to address this issue of financial
rel ati onship at the beginning of your statenment, it
will not preclude you from speaking. Please
announce our speakers.

MB. CLIFFORD: CQur first speaker is Zena
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Itani.

M5. ITANl: H. M nane is Zena Itani. |
am actually giving this statement on behal f of
Debby Bitticks who was not able to be here today
due to travel conplications, and whether she was
meant to give the statenent on behal f of her
sister, Selma Schimrel who is the founder and CEO
of Vital Options International, as you can see up
there. | will also be giving a statenent
separately, representing ny organi zation, the
Wl | ness Community. Again, | amgiving this
statenment on behalf of two other individuals, Debby
Bitticks and Sel na Schi mel .

Hel I o and thank you for the opportunity to
be heard. M nane is Debby Bitticks. | amthe
sister of Selma Schimel, who is the CEO and
founder of Vital Options International, the
not-for-profit cancer comunications and advocacy
organi zation that produces "The G oup Roonl cancer
talk radio show. Many of you know my sister. She
had hoped to be here personally to deliver this

statenent to you, but is unable to do so as she,
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hersel f, is undergoing treatnent for ovarian
cancer.

Neither | nor my sister have any financia
interest, investnent or gain associated with ny
presence here today, and neither Eli Lilly nor any
ot her conpany has paid for ny transportation or
| odgi ng.

| amhere to represent ny sister's voice
and her testinony because she has dedi cated her
life to patient advocacy and neani ngful cancer
communi cations. She is a long-tine breast cancer
survivor and a hopeful ovarian cancer survivor as
well. Like ny sister, | amalso BRCA positive and
under stand the agony of ovarian cancer, having
wat ched our not her and grandnot her succunb to this
i nsi di ous di sease which will claimanother 16,000
lives this year.

I read you Sel ma Schinmel's statenent:
How many options are there for wonen with recurrent
ovarian cancer? | nmay be anobng the | uckier ones,
but I amno | ess cogni zant of the cycle that may

rear its threat again.
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Clearly, the design of the Genzar Phase 3
trial identified tine to di sease progression as the
primary endpoint. It was not powered to | ook at
survival and the conpany net its objectives.

Recently | read an article in the
"Pi ttsburgh Post-Gazette" by an ovarian cancer
survivor where she poetically and netaphorically
descri bed the dance with NED, no evi dence of
di sease. For the first time | know that dance.
Many ovarian cancer patients do and they will
receive additional treatnments each time their
di sease recurs. So, time to disease progression as
an endpoint is a neani ngful measurenent because it
is away to determne the true benefit of a therapy
wi t hout the crossover effect from sequential
therapy often seen when survival is the endpoint.

But the basis for deciding the true val ue
or meaning of time to di sease progression as the
primary endpoint nust al so consider the human
element. This is a subjective gift. Choice is our
greatest option. |Informed decisions are made

bet ween patients and their doctors when there is a
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cl ear understanding of clinical benefits and risks,
as well as toxicities. Wnen have already been
recei ving Genrar off-1abel for sone tine now, and
physicians will continue to do so, especially as
there is growi ng evidence supporting conbi nation
therapy with Genzar and carboplatin. Approved
| abeling will ensure proper prescribing information
and i nforned choice

Ameri can wonen faci ng ovarian cancer know
that several European countries have already
approved Genzar in conbination with carboplatin for
the treatment of recurrent disease, and they expect
no | ess here.

Time to disease progression fromb5.8
months in the carboplatin armto 8.6 nonths in the
Genezar plus carboplatin arm while neaningful in
clinical ternms, may bear inmeasurable neaning in
human ternms. | recall ny young niece saying to mny
mot her in the last weeks of her life with ovarian
cancer, "if you die, grandma, then | don't want to
have ny Bat Mtzvah anynore.” M nother died

shortly thereafter and ny niece did have her Bat
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Mtzvah. But as the discussion of Genzar approva
takes place today, | cannot hel p but think about ny
mot her and what three nonths woul d have neant for
her, for her grandchild, for all of us. And, I
cannot help to think what three nonths night mean
to ne.

Noting that there are toxicities
associated with this regi nen, the randoni zed
clinical trial denobnstrated that the safety profile
of Genzar plus carboplatinis very simlar to that
of carboplatin alone, thus, providing additiona
benefit w thout added toxicity.

Per haps one day we will have the ability
to see a significant increase in the cure of
ovarian cancer, but today we rmust hope to at | east
increase tinme to progression and prol ong survival
Gentitabine is anongst the limted arsenal to offer
such hope.

| respectfully appeal to the distinguished
menbers of ODAC to consider the ethica
responsibility to vote for a positive decision to

approve this additional treatment option for wonen
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with recurrent disease. And, | thank you for
allowing ny sister to represent ne so ny voice
could be heard today. Copies of this statenent
from Sel ma Schi mel and Debby Bitticks are
avai l abl e to anybody who night want it. Thank you.

Again, | am Zena ltani. | amthe director
of patient education at the Wellness Community, and
the following statenent is nade by nyself for the
Vel | ness Conmunity.

Good afternoon and thank you for allow ng
me to be here today. M nane is Zena Itani and
amthe director of patient education and outreach
for the Well ness Conmunity, an internationa
non-profit organi zation that provi des support,
educati on and hope to people affected by cancer.

For the record, the Wllness Community receives
unrestricted educational funding fromEli Lilly.
However, we received no funding or conpensation for
my presence here today.

The Wel I ness Community offers free
prograns, including professionally-led support

groups, educational semi nars, nutrition workshops,
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and m nd- body prograns anong others. Qur m ssion
is to help people living with cancer regain a sense
of control over their lives, feel |ess isolated,
and restore their sense of hope for the future,
regardl ess of the stage of their disease.

Last year, we reached nore than 150, 000
peopl e with cancer and their caregivers, including
numer ous wonen wi th ovarian cancer. Through the
Virtual Wellness Community online, we were able to
connect with even nore wonen fighting ovarian
cancer.

At the Wellness Comunity we have | earned
a great deal fromthose we support, and we believe
in the inmportance and val ue of an educated and
enpowered patient. People with cancer often fee
stigmati zed, alone, and overwhelned with grief.
They feel stronger and nmore hopeful when they have
more treatnent options available to themand are
enpowered with know edge about those options to
then nanage their cancer with their healthcare
t eam

Worren with ovarian cancer usually dea
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with multiple recurrences of the di sease over the
course of their lives. Knowing that there are
multiple treatment options for themto try with
each cancer recurrence gives ovarian cancer
survivors hope for the future. Wth an estinated
22,000 wonen newl y di agnosed with ovarian cancer in
2005, we need an array of treatment options nore
than ever, as well as access to those treatnents
and clear information about possible side effects
and toxicities.

We have the opportunity here to expand
treatment options for wonen with advanced ovari an
cancer, prolong their survival, and increase their
quality of life. Today | ask you to consider the
ci rcunst ances of wonen battling advanced di sease
and realize the power of providing all possible
treatnments and, thus, hope to these wonen and their
| oved ones. The Wellness conmunity feels strongly
about supporting ovarian cancer survivors and their
famlies in their quest to live well with the
di sease. Please take a | eadership role in

providing that support by approving a broader range
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of treatments for advanced ovarian cancer and
encouragi ng patients to be inforned, enpowered and
optimistic about the possibility of |onger and
heal thier lives. Thank you

DR. ASHKAR: Good afternoon, everybody.
My nane is George E. Ashkar, retired research
physicist. First, | find out that cancer research
and devel opnent is upside down. Wen | finished ny
doctorate degree in chem cal physics | decided to
start research in cancer. First | wanted
prof essi onal advice so | asked a doctor, do you
know what is cancer? He said no. | asked do you
have cure for cancer? He said no. | thought | was
asking the wong person. Then | asked what kind of
speci alist you are? He said expert
oncologist--difficult to believe what he said.

| have no nedi cal education, no nedica
background, no nedical experience. But | have
know edge in physics, compn sense and correct
judgrment. So, | decided to start from ABC of
medi cal science. What is disease? Disease starts

when bacteria or virus invade human body and start
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to damage human body cells. Damaged cells give us
synptons of the disease. To cure the di sease we
have to elim nate the causation, what is causing
the disease. In this case bacteria or virus. Wen
we elininate the bacteria or virus, actually we
el i m nate causation and disease will be cured--very
si npl e judgnent.

Expert oncol ogi sts, instead of destroying
the causation, carcinogen which causes cancer
di sease, decided to go the easy way, destroy cancer
cells which are the victimof the carcinogen. That
is not the reason. After a hundred years there is
no cure and we are still continuing treatnent in
the wong way. How you can cure disease by | eaving
carci nogen inside the body and destroy cancer cells
which are the victimof the carcinogen, not the
probl en? By destroying cancer cells you can
elimnate the synptons, not di sease.

I do not understand what kind of education
expert oncol ogists are getting from nedi ca
schools. What expert oncol ogists are doing is 100

percent wong. Wat expert oncol ogi sts are saying
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is 100 percent lie. How long can this continue
this way? Wen politicians lie it is nornal
because they are born to lie. Wen President
George Bush |ied about Sadam Hussai n and i nvaded
Iraq, the result was 2000 young Anerican sol diers
di ed, 15,000 becane invalid, 10,000 Iraqgi people
died. But when expert oncol ogists are lying
mllions of people are dying.

Drug treatnent nust be stopped. Enough is
enough. Let's correct the problem | would
recomrend to the Oncol ogy Drugs Advisory Conmittee
to stop approval of any drugs intended to be used
to cure cancer and recall all the drugs approved
bef or e.

The National Caner Institute has the duty,
responsibility and obligation to find cure for
cancer, but fromthe first day of establishnent of

the Institute in 1937 | heard lie, lie, and they

are still lying. They never even tried to find a
cure for cancer. In 1973 President N xon gave the
Nat i onal Cancer Institute 35 billion dollars and

said in 25 years you have to find a cure for cancer
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and eradicate it fromthe surface of the earth.
Managenent of the Institute m sunderstood what
Presi dent neans. So, they eradicated 35 billion
dollars fromthe surface of the earth and at the
end of 25 years, in 1998, the result of the
research was this: cause of illness with no known
cures.

I like to conpare ny research. | needed
one week or seven days, which is shorter tine, and
a one dollar budget to develop natural infection
absorption nethod to cure cancer 100 percent.
United States is beconming liars country, |ying
about cigarettes causing |ung cancer, which never
has happened. M father started to snoke since 12
years old and died 80 years old; never had cancer

in his lung and nobody can prove that cigarette is

causi ng lung cancer. Ampunt of chol esterol causing

heart attacks, which is a big lie also. Even they
do not know why HDL is good, LDL is not good.

Statistics show that 80 percent of dying from heart

attack because of cholesterol, they had normal, 125

or less cholesterol in their body. But people
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havi ng 400 and nore never died from
chol esterol -rel ated heart attack

If the Oncol ogy Drugs Advisory Conmittee
needs or wants--or National Cancer Institute or any
institution involved in cancer research, needs
explanation | amw lling and ready to participate,
to visit their institution and explain what is
cancer and howto cure it 100 percent. | can give
you my web site address to get nore information

To understand what National Cancer
Institute is doing, | want to tell you Russian joke
whi ch describes exactly their work: A Russian
young man is walking in the streets of Mscow at
ni ght, at bus stop he notices an old |ady | ooking
for sonething. He wanted to help her. He
approached and asked what you are | ooking for,
| ady? She said | dropped my bus token; | cannot
find it. He said just a mnute, | find it for you
He | ooked around, could not find. Then, asked
agai n, where exactly you dropped the token? She
said over there. Then he asked why are you | ooking

here, not there? She said because over there it is
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dark, | cannot see. Here | have spotlight, | can
| ook, | can see because there is spotlight.

No matter how many peopl e are enpl oyed,
they will never find any cure since they are
|l ooking in the wong place. | tried for 25 years
to tell themto correct the direction of the
research. Nobody wanted to talk to ne or neet ne.
| treated with ny treatnent nethod, natura
i nfection absorption, about two dozen people, 100
percent. And, as today, 200 people being treated
all over the world, in Europe, in Russia, in
Armeni a, in Canada, nostly in Los Angel es area.

Mysel f, in Septenber, 2003 | had
pancreatic cancer. After five and a half hour
surgery, five doctors participating in surgery,
they gave up hope to save ny life. They asked ny
wife to prepare funeral for ne. So, ny wife cone
to ne and said, George, what are we going to do?
We have not enough cash in the bank for funeral.
said what for? They are recomending ne to prepare
funeral. Ah, very sinple, | said, if we don't have

money | will not die and | didn't and now | am
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here. Thank you very nuch.
Questions fromthe Commttee

DR. MARTI NG  Thank you. We will now have
sone time for the committee to ask questions of
either the FDA or Eli Lilly. Go ahead, doctor

DR. CHESON: | amreally kind of troubled
by this. This is a study |ooking at
progression-free survival as the primary endpoint.
A study that neets its primary endpoint | think
shoul d be considered a positive study and approved.
The problem here is, as we have been shown, that if
you are going to | ook for an endpoint you have to
| ook at the endpoint and you have to neasure it,
and it seems that this was not done in a sufficient
nunber of patients to satisfy ne and probably sone
of ny col | eagues.

My question is do we have any idea of the
rel ative frequency of assessnent, by whatever these
nmeans were, in the two arms? In other words, did
everybody get neasured every two nmonths? |s there
a substantial difference? Because, obviously, if

one armgets neasured every three nonths and the
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other armgets neasured every two nonths there is a
full nmonth difference in time to progression, not
that it is going to make a I ot of difference since
opti mal nmeans of neasuring response weren't used in
an adequate nunber of patients, but | would at

| east like to have that question answered.

DR. MELEMED: | think you are | ooking at
i nvestigator bias and we can actually have Dr.
Sargent address that. Dr. Sargent?

DR SARCENT: W have exanined the
frequency of assessnment both in the on-treatnent
period and in the off-treatnment period.

[SIide]

Wil e patients were on treatnment patients
were exam ned every six weeks, which was exactly
per protocol. Wen they were off treatnent they
wer e exam ned every ei ght weeks which, again, was
per protocol. And, this was well bal anced between
the two arms so we don't see any evi dence that
patients in one armwere assessed nore frequently

than the other.

Wth respect to how patients were assessed
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and how they were deened to have progression, we
see that in the on-treatnent period we have greater
than 90 percent of patients who were assessed and
progressed via objective neasures, and in the
post -study period we have 80 percent of patients
assessed simlarly. So, the great majority of
progressi ons were, indeed, based on objective
nmeasur enment s whi ch woul d be either new | esions or
measur enents of existing | esions.

DR. CHESON. Do you nean ultrasounds and
CT scans or do you nean physical exani nation?

DR. SARGENT: | will have Dr. Melened
di scuss the details of the assessnents.

DR. MELEMED: To address this | will go to
what was seen at measurenents at baseline.

[Slide]

You can see that at baseline around 65-70
percent of patients had CT scans, and they were
foll owed by the sane nethods throughout the study.
We al so had around 25 percent who had ul trasound,
and then a small percentage had physica

exam nation. W also had MRIs. The sane net hods
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that were addressed at baseline they foll owed
t hroughout the study. So, the majority of the
progressi ons were by radiol ogi cal i maging.

DR MARTING Dr. Hussain?

DR, HUSSAIN: | have two questions, one
for the sponsor and one for the FDA. | amgoing to
ask the sponsor, so gentitabine is out on the
market. In real terms, what is the difference if
we vote yes or no today to the patients because
access is available to the drug? |If | can
followup afterwards with the FDA?

DR. MELEMED: The nmain reason for com ng
forward today is really to get better awareness of
the drug, and we think it is inmportant that
patients have the appropriate information to know
what their options are, and by actually having is
as a |l abel information can be available to these
women to nake that choice

DR HUSSAIN. To followup, you know, so
am a GO oncol ogi st and | do bl adder cancer as part
of what | do. Gentitabine has never had, to ny

know edge, an indication of bladder cancer, yet the
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information is out there and everybody is using it.
How is this any different?

DR. MELEMED: Again, the nore information
we can give to wonmen, the better we can actually
have them address these issues. W can address it
only by publications and, of course, by | abeled
i ndi cations, and by having a | abel ed indication
think we have a better chance of truly getting the
i nformati on so wonen have the appropriate options
and information.

DR HUSSAIN. But there will not be an
impact in terms of insurance reinbursenents or
i nsurance refusing to pay for patients? There
would not. So, the issue is advertising, nore so
than actual real inpact on the patients because the
doctors, | would imagine, will see this information
publ i shed and, as per usual, it is not the patient
who is going to read the article but it is the
doctor who will read the article.

DR MELEMED: Again, | think information
is a good thing to have for patients and | don't

have anynore to add.
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DR HUSSAIN. Thank you. Can | follow up
on the FDA question? | wanted to ask the FDA
menbers, in the last two years there was a | ot of
di scussi on back and forth on progression-free
survival and its suitability for approvals. In
this case, it sounds to ne that you don't |ike what
was being presented. You are not questioning that
it is a positive study. So, it is clear there is a
progression-free survival difference. It is clear
that there is no survival advantage. No matter how
you slice it, it is not there. And, | guess ny
question is what makes this different than another
study where you woul d accept progression-free
survival? 1Is it because it was not done with the
rigor that you would like it to be done, or is it
that in this setting this kind of endpoint is
unacceptable? 1In all fairness, it sounds like the
consensus criteria came after the study was
designed | would i nmagi ne because it is not likely
that they knew that information beforehand.

DR. WEISS: | amgoing to start but then |

am going to ask nmy other FDA col |l eagues, who are
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nmore intimately famliar with the trial, to also
respond. In sone settings PFS is an adequate
outconme, and in itself is an outright endpoint for
an approval. There are a nunber of factors to
consider, including | think the magnitude of the
effect; the toxicity of the therapies; the
particul ar scenario that you are dealing with. In
this case, the question that the committee is going
to be addressing when you get to question three is
really the heart of it, the finding of a persuasive
effect on PFS in itself w thout evidence of overal
survival which, of course, you would |like to have
seen. Otentines, it is because the data aren't
mat ure enough. |In this case, as has been shown,
that isn't the issue. There is no effect on
overal | survival

So, the question in this setting | think
is what does this nean. Cearly, there are tines
when PFS is acceptable. Sonmetines it is acceptable
as an accel erated approval outcone. Sonetines it
is acceptable in itself as an outright outcone.

And, it is areal dilemma | think that, you know,
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we are asking this commttee for their thoughts on

DR HUSSAIN. But | don't understand how
you make a distinction fromone disease to the
other. Wiy is it okay in one cancer to have a
progressi on-free survival endpoint but not in
ovarian cancer? That is nmy question. What is the
criteria that you use? Because those criteria
can't be shifting depending sort of on the npod of
ODAC. It has to be sone solid criteria.

DR JOHNSON: Wl |, whether
progressi on-free survival is an acceptabl e endpoint
for approval is really specific to the disease
setting. Specifically, FDA has accepted
progressi on-free survival as an adequate basis for
approval in lung cancer and in col on cancer, and
the FDA did that because of a recomendati on by
this conmittee, and | think the nain reason that
the committee nmade that recomendation in those two
specific settings was that progression-free
survival in each of those settings was considered a
surrogate for survival, and there was quite a | ot

of data and randonized trials were presented. Sone
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of themwere presented by Dr. Sargent, who is here
with us today, that indicated that in those
conditions progression-free survival was a
surrogate for survival. That is not the case in
the second-line ovarian cancer setting, as far as

we know.

DR MARTING | would like to ask the next

gquestion to Dr. Ozols. G ven a patient who has

rel apsed with ovarian cancer, and let's say they
are a year beyond when they finished their cheno.,
what options do you feel you can offer themat this
poi nt? Wat do you say to these | adies?

DR @zaOLs: Well, | think for a wonman who
has rel apsed a year after initial treatment what we
are looking for is really trying to prol ong her
life. W would like to. W certainly would like
to prevent any synptons. And, in that group of
patients the toxicities are also very inportant so
when we are tal king about treating that group of
patients we want to prolong their lives if
possible. W want to prevent the disease from

progressing. W want to alleviate synptons. These
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worren wi Il frequently have sone residual effects of
their previous treatnments, such as neuropathy.
They also will have had their hair grow back. |
think in that group of patients to offer them an
option where neuropathy is not going to get worse;
where their hair loss is not going to be a problem
I think is an inportant consideration for the wonen
to have.

In this group of women, again, with a
di sease interval that long the primary drug that we
use is carboplatin. | think the data we have from
today's presentation and fromthe | CON study is
that adding sonmething to the carboplatinis, in
fact, better. The carboplatin/Taxol in the | CON
study was a different group of patients. The
survival issues there | think are sonewhat bl urred.
It is a different population than we treated here.
I think all of us in practice would offer patients
a carbopl atin-based reginen if they had a
di sease-free interval that long, and | think
carbopl atin/gentitabine is a good option for those

worren to consi der when hair | oss and neuropathy are
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particularly inmportant issues for them

DR MARTINO Be a little nore specific
for me. | appreciate the point that a
carbopl ati n-based programis what you would tend to
offer themat this point. | want to know what
ot her options specifically you really would offer
t hem

DR OQzOLS: Well, outside of a clinica
trial |1 think the consensus is that you woul d
retreat themw th carboplatin. Carboplatin is the
nmost active drug in this disease and in the
pl ati num sensitive group of patients | think all of
us woul d use carboplatin. | think there are sone
studi es, as was nmentioned, with Doxil but that was
a subset analysis where it | ooked like there was
sonme survival benefit in patients who were treated
with Doxil. But that was conpared to topotecan.
It wasn't conpared to carbopl atin.

For exanple, in GOG we feel that in a
group of patients who have a disease-free interva
of that length the primary treatnent for al

clinical trials should be carbopl atin-based because
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we think the evidence supports that it should be
carbopl ati n-based chenotherapy. | think these two
trials that were tal ked about today support
conbi nation as being better than single-agent
carboplatin. | think that is a paradigmshift and
we are all using carboplatin conbinations. Again,
I think that carboplatin/gentitabine is a good
option for a significant group of patients for whom
that may be a preferable option than
carbopl ati n/ paclitaxel

DR. MARTINO There are nenbers of the
committee that take care of these patients. Could
| hear your answers to that sane question, please?

DR. NERENSTONE: First | have a question
for the sponsor. There was no mention made of what
happened to patients who had carbo. allergies and,
certainly, in clinical practice this is a
significant problem In either group, how were
they dealt with? W don't see themas reflected in
toxicity.

DR MELEMED: Overall, the incidence of

allergic reaction to either carboplatin or the
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conmbi nation was mninal. That is we didn't need
the slides. So, we did |look at that but it was a
very rare occurrence.

DR. NERENSTONE: Just to get back to what
the chair has asked, ny concern with this study is
that without a survival advantage | would want to
know what sequential treatnment does. W are in a
setting where patients are not cured. W are
| ooking for long-termpalliation. |If you | ook at
the carboplatin dose that was used, it is an AUC of

4, which is rather low GCenrar, at 1000/ m

certainly adequate and nmay be even nore than nmany
of us give. But |I wonder about an AUC of 5-6 of
carbo. followed by Genzar at the tine to
progr essi on.

We certainly know in breast cancer that
i ncreased response rate is often seen when you use
conbi nation chenot herapy and that very often it
does not inprove survival. So, | think there are a
lot of us who treat a lot of patients with ovarian
cancer and ot her cancers who tend to use sequentia

treatnents until there is a clear surviva
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advant age usi ng conbi nati on because it is nore
toxic.

DR. MARTINO Dr. Long, do you want to
respond as wel | ?

DR LONG Yes, Madam Chai rnan.
Specifically, what we do in practice is a sequence
of single agents. W have the luxury in ovarian
cancer of having six to eight single agents, each
with activity. So, if the patient responds
sequentially it may buy them you know, two to
three months with each drug and until you have run
out of drugs you have inproved survival. So, |
think that creates the dilemm that FDA is | ooking

at, that you have at |east a half dozen drugs that

may add two nonths to the nmedi an survival each, and

if the patient responds to each of the drugs you

will dilute survival advantage when you are | ooking

at second-line therapy with a conbinati on.
This is not unlike what you see with
| ymnphoma and with breast cancer where you have

mul ti pl e sal vage agents that can prol ong survival

as well as response. So, you know, | think in this
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particul ar popul ati on progression-free surviva
woul d be reasonable. In nmy personal practice we
have many patients who get through six or eight
different single agents. One of the problens that
you run into with gentitabine is that it is
non-| abel and it took a while to convince our
Medi care carrier to cover it. W have that sane
problemw th several other agents that are used
sequentially that are effective agents but are
non-label. | think a single-agent |abel is
important. Whether the conbination is sonething

that | would use in practice, that is a different

story.

DR. MARTING Dr. D Agostino?

DR. D AGOSTING My question was al ready
answered. | was concerned that where we have that

progressi on-free survival, those are settings where

it did showitself to be a surrogate and | just
wanted that on the table, but it was already
nment i oned.

DR. MARTING Dr. Melened, | realize you

are up there. |Is there sonething you want to say
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or can | ask you a question?

DR MELEMED: Yes, | was wondering if
could have Dr. Thigpen address the coment
regardi ng sequential therapy and conbi nation
t her apy.

DR. THHGPEN: First of all, | think that
it would be fair to say that we all agree with Dr.
Long in one respect, that sequential single agents
probably would yield the same overall survival as
conbi nations of drugs. However, our genera
phi l osophy at our institution is to try to get
people into a response as qui ckly as possibl e,
hopefully, a clinical conplete response, which is
distinctly possible in this patient popul ation,
particularly in those patients who have a | onger
treatnment-free interval. |If you can get themto a
clinical conplete response you can stop treatnent
and they get better tine off all therapy.

What the GOG found out in the study I
cited in the close of the core presentation, Taxo

versus cisplatin versus Taxol/cisplatin, was that

when you received the doubl et you acconplished in 6
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cycles in therapy what it took you 12 to 18 cycles
of therapy to acconplish if you gave them
sequential single agents. So, the patient had
substantially |onger period of time off al

treatment and a conplete remn ssion even there was
ultimately no difference in overall survival. So,

I think we need to keep focused on the issue that a
| onger period of tine off treatnent is a clear
benefit to these patients so they don't have to be
subjected to the toxicities of treatnent.

DR MARTINO | would like to ask a
question of the sponsor related to the toxicity.

It does appear that conbination has nore
hemat ol ogi cal toxicity, which one woul d expect, and
that requires sone additional assistance to these
patients in terns of transfusions and growth
factors.

If | remenber the data correctly, | also
had the inpression that there were nore
hospitalizations that occurred in the conbination
arm The question | would |ike answered is can

sonmeone give ne a sense of the nunber of days
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hospitalized on the two arns?

DR MELEMED: Yes, Dr. Galla will discuss
the hospitalization by days.

DR GRALLA: Again, | think there are
several reasons to look at this inmportant question
First of all, it is true that the rate of
henorrhage and febrile neutropenia was only two
percent versus one percent so the really meaningfu
aspects were very | ow.

If we | ook at the total nunber of days of
hospitalization for febrile neutropenia, it was 11
days total. For 178 patients only 11 days were
spent in the hospital for febrile neutropenia.

The | eadi ng reasons for hospitalizations
were drug administration. This shows a difference
bet ween European practice patterns and ours, and
soci al reasons. You know, it takes about an hour
to give the conbination chenotherapy so this is not
sonet hing that really would occur here. After that
conme study tests and then for other drugs.

Interestingly, transfusions were nore

common on this arm although platelets were not
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much nore common, 8 percent versus 3 percent of
patients got platelet transfusions But for RBC or
whol e bl ood transfusions there is 30-sone odd
percent versus about 15 percent. They al so
hospitalize for transfusions. The average patient
got about one unit of blood. Therefore, these are
al so aspects of what we would do an outpatient

basi s.

So, for adverse reactions which were study
drug related very, very few patients that were
hospitalized. | think if you |l ook at the fact that
febrile neutropenia adm ssions were two patients
our of 350 for the whole study, two out of 178, ny
guess is the average general oncologist, if he or
she gave a fair anmount of gemf carb woul d probably
never hospitalize in their career nore than one
patient as far as this is concerned.

DR. MELEMED: If it is okay, | would Iike
to have Dr. Pfisterer discuss some of the reasons
for the transfusions since he is the Pl of the
st udy.

DR PFI STERER In 1999 until 2002 when
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the enroll ment of these patients was done, there
were no transfusion guidelines in Germany. Usually
German physicians and al so the investigators of
this trial are trained to give a transfusion at a
henogl obin |l evel of 10 and less. So, this may be a
difference to comon practice in the U'S

DR. MARTING Yes, M ss Hayl ock?

MS. HAYLOCK: | wanted to ask if Dr.
Gralla would discuss the issue of neurotoxicity and
specifically peripheral neuropathy? | know so many
ovarian cancer patients or ovarian cancer survivors
who have not just three or two go-arounds with
chenot herapy but naybe have one every year and they
are surviving for 11-plus years. But one of the
probl emrs with each subsequent time is that they get
nore neurotoxicity and, as far as | know, that is
one of the major effects on their quality of life.
It kind of distresses nme that some of these patient
benefits are sort of being dismssed. Could you
talk about that just alittle?

DR. CGRALLA: Thank you for the question

| agree with you. The point about neurotoxicity is
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that, unlike emesis where enesis has a terrible
conplication but goes away in a few days to a week,
the neurotoxicity can stay with a patient for the
rest of their life. So, this is a serious, serious
i ssue that can have an effect.

As you saw, al nost 20 percent of all the
patients presenting for this protocol had
preexi sting peripheral neuropathy. Fortunately, it
was not increased on the gentitabine/carboplatin
arm

[Slide]

So, | think when Dr. Ozols mentions that
the conbination reginen is of great interest and
that basically this would be sonething to see, you
can see that there really is very little difference
in the total ampbunt of neuropathy that is seen on
t hese two.

Wth carboplatin there is sonme risk of
neurotoxicity and overall, as you saw, for al
patients there was only about 1-2 percent
neur opat hy i ssue here. So, this is an inportant

factor. To look at it overall, it is not going to
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have all that much of an effect for one arm versus
the other because there is very little neuropathy
in here. But patients who have grade 3 neuropathy
end up with a very poor quality of life. So,

avoi ding that in subsequent areas is inportant.

May | make one ot her commrent based on the
earlier issue of why get a supplenmental NDA, why
get a drug approved once you have it on the market?
I think that the problemthere is that if we ever
get a drug on the nmarket, say, for a rare tunor
type, there is then no inpetus to study it further
For those of who have been on guideline conmittees,
to be able to have really evidence-based nedici ne
think it is so inmportant to really have not only
the studies out there, but also to have the drug go
through a panel like this for approval when there
is evidence to approve it when the prinmary
endpoints are net.

I think it is interesting to | ook at the
quality of life of all of these patients. The
original design of this trial was not one that we

m ght have used. It was within armso they used
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the patient as her own control. Those patients on
t he gentitabi ne/ carboplatin armdid have a
significant inprovenent in their overall quality of
life versus the conparator single agent arm

This is not the way that we woul d design a
study today, especially since we have a concurrent
control armas far as that is concerned. But there
is something to say that this mght be a reasonabl e
way of |ooking at it. Thank you.

DR. MARTINO  Question fromnme to the FDA
I think I am asking the sane question that you are
asking us in your first question, which is are
there alternatives in this setting that have shown
a survival advantage? Now, the two things that
have been placed up there were the Doxil trial and
then the ICON trial. Can one of you re-describe
the ICON trial to me because | amgetting the
i npression, at least fromwhat Dr. Ozols says, that
when he is faced with such a patient, sonmehow t hat
i nformati on doesn't inpact on him that he
basically is using single-agent carbo. and now he

is looking for sonething to add to that
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singl e-agent carbo. | need to understand that.
DR JOHNSON: | can describe the tria
again. It was a random zed trial comparing

conbi nation of Taxol and carboplatin with
conventional platinum based chenot herapy wi thout a
taxane. These patients all had recurrent advanced
ovarian cancer after platinum based chenot herapy
and were still platinumsensitive. There were 802
patients. The hazard ratio for death was 0.82 and
the p value was 0.02 favoring Taxol /carbopl atin.
What is it you don't get about it?

DR. MARTI NG  You have given ne the
information | was interested in. Now | would |ike
to ask Dr. Ozols if, in fact, we have shown a
survival advantage to that conbination why do you
not use it routinely? Wat goes through your m nd
to nake you not use it?

DR QzAQLS: | didn't say | don't use the
conbination. | wanted to point out that that tria
is different than the OVAR study. In the | CON
study nore than half of those patients never had

taxane as part of their initial treatnent. |In the
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U K. when that study was started, many of those
patients never had conbination chenotherapy wth
taxane. So, that is one big difference.

The second difference is that nany nore of
these patients in the I CON study had nore than
12-month of disease-free interval conpared to the
6-nmonth di sease-free interval, and there is a
continuum as far as the response goes in that group
of patients for length of disease-free interval
They al so had | ess vol une of disease than we saw in
the OVAR study. So, this was a nore favorable
group of patients, and | think a group where it was
easier to showthat, in fact, there was an
i mprovenent in survival because they had a very
| ong di sease-free interval and they had never
receive prior taxane, and when they got the taxane
together with the carboplatin there was certainly
the potential that you could nore easily see that
i mprovenent in survival

So, what | amsaying is that | think the
paclitaxel/carboplatin is, in fact a good option

for patients who have plati numsensitive recurrent
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di sease. There is a subset of patients, for sure,
who will still have preexisting neuropathy and
think patients need that option, that choice of
havi ng another alternative, such as
gencti t abi ne/ carboplatin, particularly when
neur opat hy and al opecia are nmj or issues for that
patient. |If you ever did a random zed trial of
geni carbo versus Taxol /carbo--1 amnot saying to do
that, | don't think that is a good use of patient
resources, | would be extrenely surprised--1 nean
I just can't believe that there would be a
difference in survival between those two reginens
in platinumsensitive recurrent disease.

DR MARTINO Thank you. Dr. Perry?

DR. PERRY: Bob, just a quick question,
what do you consider first-line therapy for stage 3
ovarian cancer outside of a clinical trial?

DR. azOQLS: | think for sure the
over whel mi ng consensus, again fromthe consensus
conference that we had that we tal ked about earlier
and fromevery clinical trial, and I think there

are about a dozen clinical trials that are ongoing
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in the world | ooking at new conbi nati on and new
treatments for ovarian cancer, they all use
paclitaxel and carboplatin as a standard agai nst
which to judge newreginens. So, | think it is
pretty universal that the carboplatin and
paclitaxel --some people would argue that it could
be Doxil/Taxol but | think 90 percent of people are
really being treated with carboplatin and
paclitaxel and sone with a taxane.

DR PERRY: So, the argunent that
Taxol /carbo is a good second-line therapy is
thi nk sonewhat abrogated by the fact that it is
currently used as the first-line therapy. The
argunent that we have a good second-line therapy
with Doxil is | think abrogated by the fact that,
so far as | amaware, there have been no cures with
doxo. Is that correct? Anybody here have a cure
wi th doxo
chenot herapy? So, what we are tal king about then
is another palliative therapy for women with
rel apsed ovarian cancer.

DR. MARTING Dr. Long, do you have a
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comment you want to make or a question?

DR LONG No, | think Dr. Perry
summari zed that nicely.

DR MARTING Ms. Sol anche?

MS. SOLANCHE: As a patient
representative, | can't get over the fact that
there is no survival benefit. | find it hard to
believe that we are going to consider a drug that
has no survival benefit. The drug is already
avai l abl e for those physicians and those patients
who think that this is a good drug for them and it
may well be on an individual case-by-case basis.
But if we are going to give the FDA an inpri matur
to this particular conbination as the second-I|ine
treatment, | think we are giving it to a drug that
has not earned it yet, and | think it is time that
FDA and the drug industry in general raise the bar
on what is a satisfactory, let us say, drug rather
than lower it with kind of "ne-too" drugs that we
tend to see, each drug being judged agai nst anot her
drug that is kind of "oh, well, it's okay" but it

has not been shown to have a great surviva
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benefit.

DR. MARTINO. Dr. Nerenstone?

DR. NERENSTONE: In sonme ways | would like
to echo that but inalittle different way. Those
of us who treat ovarian cancer know that Genzar is
active. M feeling is they asked the wong
question and they didn't necessarily have the right
conparative arm and that is ny dilema. M
question to the FDA--and | agree with your concern
that if we give it FDA approval for first-line
recurrent disease in conbination with carbo., those
peopl e who don't treat a | ot of ovarian cancer wll
think that is the standard arm because that is
going to be one of the only conbinati ons approved.

So, ny first questionis if we vote for
approval -- recommend because you, guys decide, if
we recomend approval can we change the wording a
bit to say either single agent or in comnbination
with carboplatin, or does it have to be exactly the
way they have asked for it?

DR. VEISS: | think we have a great dea

of latitude in terns of howto wite indication
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statenents. We like it based, of course, on the
data before us and the application, but it is not
uncommon for final indication statenents in the
| abel to be other than what was initially proposed
to us. Wat we were showing you is what the
sponsors actual ly proposed.

DR. NERENSTONE: And | have no problem
with Dr. Thigpen and ny disagreeing how to treat
these patients. But | do think that having a
secondary indication is inportant because there are
sone insurances that it is a hassle for sone people
to get, and it does reinforce that the drug
conpani es are doing the right thing. They are
| ooki ng at these drugs that are being used in
pati ent popul ati ons for which they are not
i ndi cated, and they are doing the research, and
think they are to be commended because | think that
is valuable informtion

DR MARTING | need to clarify what
think I heard fromthe FDA. As | understand it,
this commttee' s questions today can only really

deal with this issue of this study and this
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conbi nation, not whether the agent should be
approved in and of its own as a distinct drug.

DR. VWEISS: That is right. W have not
asked that question. Certainly, we can take your
advi ce and consideration but | think we would have
to have some additional discussions with the
conpany about what kind of data they might have in
terns of single-agent data. It was not proposed,
don't believe, in the application in that manner.
But | think the nore general question is that we do
not have to have an indications statenent exactly
as proposed by the conmpany. It is usually the
exception to agree exactly on the wording of
i ndi cations statements.

DR. MARTING | wll take one |ast
question and then | amgoing to the questions. Dr.
Hussai n?

DR. HUSSAIN: | wanted to ask the ovarian
experts, in the United States when we are using
Taxol and carbo as front-1line, what drugs prol ong
survival in the second-line? | nean, that is what

they are asking us here but | don't think |I heard
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that in the setting in the United States. Wen you
are using Taxol front |ine and now you are faced
with a rel apse, are there data that say drug A, or
B, or C or conbination in fact prolong survival?
Because that really goes to the heart of the first
question and | don't think we heard any information

on that.

DR. LONG | think we heard the data from

| CONd that Taxol and carboplatin do inprove
survival over carboplatin alone as second-line
therapy. But | think Dr. Ozols has pointed out
that 20 percent of patients had substantia
neurotoxicity before they were given that option
and, as a practicing oncologist, | have to decide
whet her | want that patient to be wheel chair bound
and survive four nonths |longer or to go to
second-line therapy with sonething that is |ess
neurotoxic, and nost of the tine | will go with
sequential single agents in that patient rather
than give her nore neurotoxicity with taxane.

DR. HUSSAIN: But this is in the setting

of second-line after having seen carbo/ Taxol in the
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first line?

DR LONG That is correct.

Questions to the Cormmttee and Comrittee Di scussion

DR. MARTINO At this point then | am
going to turn the conmmittee's attention to the
three questions that have been pl aced before us.
Does the FDA actually wants votes on each of these
three, or do you want a vote for nunber three?

DR. VEISS: | think nunber three would be
adequat e, question nunber three.

DR. MARTING Al right. 1 amgoing to
read the first two questions. |If any of you feel
the need to address them you nmay do so, and then
will nove you on to the actual final question.

Nunber one, does the conmittee agree that
there are chenotherapy regi nens that have been
shown in random zed controlled trials to prol ong
survival in the patient popul ation for the proposed
indication, that is, patients with advanced ovari an
cancer that have rel apsed six nonths or nore after
compl eti on of plati numbased chenot herapy?

Do we need further discussion on this
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question?

[ No response]

Thank you. Nunber two, if given after
progressi on, subsequent chenotherapy or crossover
may confound survival anal yses and may obscure the
demonstration of a survival inprovenent. Are there
chenot herapy regi nens that have been shown in a
randoni zed setting to prolong survival if given
after progression in the sane patient popul ation as
in the Genezar trial?

I think we are getting to the issue of
whet her the fact that patients received additiona
therapy may have sinply nade it inpossible for us
to see survival advantage. That is the question
Does soneone wi sh to address that? Seeing no one
interested in that question, we will nove to the
quest i on.

The question is very sinply, is the
denonstrated increase of progression-free survival,
wi thout an effect on survival and with the observed
toxicity, a sufficient basis for regular approva

of Genzar in conbination with carboplatin for
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treatnment of patients with advanced ovarian cancer
that has rel apsed at |east six nonths after
compl eti on of platinum based therapy?

For this we will need discussion and a
vote. | will take discussion at this point. Does
anyone have anything else they need to say? Yes?

MB. HAYLOCK: | just want to comment that
the study itself, the data that were given has
participants fromall these other countries where
treatnment is totally different, or at |east in how
they use gromh factors in particular. So, | think
the toxicity revelations fromthis study are kind
of irrelevant for practice in the United States.

DR VEISS: Wat is the question? Wuld
you have expected it to have been better or worse
then? W are trying to extrapolate to the U S
popul ati on.

M5. HAYLOCK: | would think with the
growt h factors we woul d have | ess hospitalizations
and | ess hematol ogic toxicities.

DR. MARTINO  Then we will start the

voting, and as you vote on this question, | need
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your nane stated and your vote. Again, it is for
full approval that we are voting, not any form of
conditional approval. | amgoing to start first

with Dr. Levine, who | amhoping is still on the

pone. Doctor, do you have anything you need to say

or are you ready to vote?

DR LEVINE: Forgive ne, | didn't have the

time to just throwin a question. | just have two
questions and if that is not appropriate, then
forget it. | don't think it is appropriate for ne
to vote, and | amnot, but my questions were
two-fold. If you want to forget it, go right
ahead.

My first question to the FDA was why was
the quality of life data not considered by Dr.
Cohen? Wy was that not considered inportant or
clinically relevant? M question to the conpany
was why did you not seek external independent
review on the progression-free survival? Wat was
your thinking? You got it on the objective
response rates and so forth, but your endpoint was

progression-free survival. | wondered what your
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t hi nki ng was.

DR. MARTING We will take your questions,

doctor, and FDA may answer the first question which
is the issue of quality of life. Wy is that
i nformati on consi dered uninportant in this
anal ysis, or invalid, or however you wi sh to think
about it?

DR. LEVINE: Dr. Cohen said | think not
clinically rel evant.

DR COHEN: Well, there were severa
i ssues. First, generally when we | ook at quality
of life we prefer blinded studies because that
woul d elimnate investigator bias in quality of
life. A second issue in this study is that quality
of life went both ways. In npbst conparisons the
Genzar/carbo was better. In other areas, fewer
carbo al one was better. Third, a lot of these
statistical analyses of quality of life were post
hoc and they weren't in the statistical analysis
pl an of the docunment that we originally received.

DR. LEVINE: | see. That answers it

really.
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DR. MARTI NG The next question wll be
answered by Eli Lilly.

DR. MELEMED: Wien we initially designed
the study we used the cooperative group, the AGO,
as our source and it was not standard of practice
to do independent assessnent at all. Eli Lilly
requested additional assessment to be done, which
was really to investigate investigator bias.

Agai n, the primary endpoint was progression-free
survival which was accepted by the AGDO, which has
resulted in global rules around 50 countries but,
again, the main point was the added additi onal
assessnents to actually get a better idea of

i nvestigator bias, and that is why we did that.

DR. LEVINE: Thank you.

DR. MARTING Dr. Levine, we accept your
decision to not vote and we will take that as an
abstention. Dr. Nerenstone, we will start with

you, please.

DR. NERENSTONE: | sort of feel like | am

on the horns of a dilenma. As | said, | really

feel very strongly that this drug is active in
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ovarian cancer. | think this is a very relatively
poorly designed study, | think of two-nonth
progression-free survival, with soft endpoints of
progressi on-free survival, because there can be
i nvestigator bias. |n ovarian cancer it is not as
clear-cut as lung cancer; it is not as clear-cut as
ot her cancers, and where progression-free surviva
may not be the correct surrogate for survival,
have a very hard time approving this with ful
approval. It is giving the FDA an inprinmatur on
the study for saying that this should be the
first-line treatnent used in recurrent disease
And, | just don't think the data is there to give
that kind of resounding approval. So, ny urging to
the drug conpany would be to come back, |et us
approval it as a single agent and let the doctors
figure howto use it in whatever setting and
what ever way they want to, and |let the cooperative
groups figure that out. But this study itself is
very di sappointing so | would say no.

DR. D AGOSTING D Agostino, | vote no. |

am very concerned that there isn't a rea
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i ndi cation of progression-free survival as a
surrogate for survival and | think that woul d be

needed in order to get a yes vote. So, ny vote is

no.
DR. HARRI NGTON: Harrington, | vote no.
DR. PERRY: Perry, | vote yes.
DR. MARTING Martino is having a very
hard time on this one. Ch, | amsorry.
DR. RODRIGUEZ: Wth regards to the
progression-free survival | concur that it would be
no. In reference to the issue of neuropathy as an

alternative single agent for people who cannot
tol erate other neuropathic drugs, | think that it
shoul d be strongly consi dered.

M5. CLIFFORD: |Is that a yes or a no?

DR RODRIGUEZ: For the totality of
approval, no, but | think there is anple evidence
that it is an available and usable drug in patient
subset s.

DR. MARTING | amtaking that to be a no
vote to the question, doctor. Correct?

DR RODRIGUEZ: If the only question is
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about the evidence presented here convincingly that

this should be the premi ere second-line treatnent,

the answer is no.

DR PERRY: No one is saying, unless

heard things incorrectly, that this is going to be

approved as the only second-line drug or the first
second-line drug. It is approved as a second-Iline

drug. Have | m ssed sonething? A conbination, but

has anybody said it is the conbination or it is

mandat ed?
DR. CHESON. The approved conbi nation
DR. PERRY: Well, an approved comnbination
DR. CHESON. The approved conbi nation
DR. PERRY: Topotecan is approved too--
DR. CHESON: Not in conbination
DR PERRY: So, pick your poison,
literally.

DR. MARTI NG  Having struggl ed and heard
all of you struggles, ny answer is going to be no.

MS. SOLANCHE: Sol anche, no.

DR HUSSAIN. Hussain, no.

MB. HAYLOCK: Hayl ock, yes.
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DR REAMAN:. Reaman, no.

DR. CHESON:. Cheson, again concerned about
the way the study was done, no.

DR. MARTING The vote is 9-2, no being
the winner, and one abstinence, Dr. Levine. Wth
that, | thank you all and you may now | eave and get
to the airports. W wi sh you all the best.

[ Wher eupon, at 4:25 p.m, the proceedings

wer e adj our ned. ]
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