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PROCEEDI NGS

Call to Order
DR. MARTING Good norning. |

to get the neeting started.

woul d |i ke

The conmittee today will discuss New Drug

Application NDA 21-880, proposed trade name

Revlim d from Cel gene Corporation, proposed

indication for the treatnment of patients
transf usi on- dependent anemi a due to | ow
i ntermedi ate-1-ri sk nyel odyspl astic synd
associated with a deletion of 5g cytogen
abnormalities with or without additiona
cytogenetic abnornalities.

The first thing | would like t
morning i s have the comittee introduce
I would like to start on ny left, please

I ntroductions

DR. CARROLL: Robert Carroll,
Representative

DR OBRIEN. Susan OBrien, f
Ander son.

DR. FLEM NG Thomas Fl em ng,

file:///Z|/Storage/09140NCO.TXT (6 of 355) [9/28/2005 10:51:23 AM]

W th
or
rome

etic

o do this

itself, and

Pati ent

rom M D.

Depart ment



file:/l/Z|/Storage/09140NCO.TXT

of Biostatistics, University of Washi ngton.
DR HUSSAIN. Maha Hussain, Medical
Oncol ogy, University of M chigan.
DR BUKOWSKI: Ron Bukowski, Medical

Oncol ogy, Cleveland dinic.

DR. CHESON: Bruce Cheson, Hematol ogic

Oncol ogi st, Georgetown University Hospital.
DR ECKHARDT: Gail Eckhardt, Medi cal
Oncol ogi st, University of Col orado.
DR PERRY: M chael Perry, Medical
Oncol ogy, University of M ssouri, Colunbia.
DR. RODRI GUEZ: Maria Rodriguez,
Hemat ol ogi st/ Oncol ogi st, M D. Anderson Cancer

Center in Houston, Texas.

DR. MARTI NGO Silvana Martino, Medical

Oncol ogy, the Angeles dinic in Santa Mnica.
MS. CLI FFORD: Johanna difford, FDA,

Executive Secretary to the meeting.

DR MORTI MER: Joanne Mortiner, Medical

Oncol ogy, University of California at San Di ego.

DR. LEVINE: Al exandra Levine, University

of Southern California, Keck School of Medicine.
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MB. HAYLOCK: Panel a Hayl ock, Oncol ogy
Nurse, University of Texas Medical Branch in
Gal vest on.

DR. REAMAN. Gregory Reaman, Pediatric
Oncol ogy, Children's Oncol ogy G oup, Children's
Nati onal Medical Center, Washington, D.C

DR. BENSON:. Kinberly Benson, Toxi col ogy
Revi ewer, FDA.

DR. HAZARI KA: Mitreyee Hazari ka, Medi cal
Revi ewer, FDA

DR TRONTELL: Anne Trontell, Ofice of
Drug Safety, FDA.

DR JUSTICE: Robert Justice, Acting
Di vision Director, FDA.

DR PAZDUR  Richard Pazdur, Ofice
Director, FDA

DR. MARTI NG Thank you.

Next, Ms. Clifford will read the Conflict
of Interests.

Conflict of Interest Statenent
M5. CLIFFORD: The foll owi ng announcenent

addresses the issue of conflict of interest and is
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made part of the record to preclude even the
appearance of such at this neeting.

Based on the submtted agenda and all
financial interests reported by the committee
participants, it has been determ ned that all
interests in firms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting with the foll owi ng exceptions:

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

Dr. Mchael Perry for owning stock in a
conpetitor valued at |ess than $5,001; Gai
Eckhardt for unrel ated advi sory board activities
for a conpetitor for which she receives | ess than
10,001 a year; Dr. Ronald Bukowski for unrel ated
consulting for a conpetitor for which he receives
| ess than 10,001 per year; Thomas Flening for
unrel ated Data, Safety, and Mnitoring Board
activities for conpetitors for which he earns |ess

than 10,001 a year fromeach firm and for
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unrel ated Scientific Advisory Board activities for
a conpetitor for which he earns |less than 10, 001
per year.

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

VW would also like to note that Dr.
Antonio Gillo-Lopez is participating in this
meeting as the Non-Voting Industry Representative
acting on behalf of regulated industry. Dr.
Gillo-Lopez is enployed by Neoplastic and
Aut oi mmune Di sease Research

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verent, 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
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any firm whose products they wish to comment upon.

Thank you.

DR. MARTI NO. Thank you

Next, Dr. Pazdur, do you have sone
coments you would like to make to the group?

DR. PAZDUR: Yes, | really have about
three points that | would |like you to focus on as
you listen to these presentations.

Openi ng Remar ks

DR PAZDUR First of all, we were asked
whet her this application is here for accel erated
approval or full approval, and we are | ooking at
this application in the terns of full approval. W
have consi dered a reduction in transfusion
requirenents as clinical benefit, and, hence, this
is an endpoint that would be considered for ful
appr oval

As | stated yesterday, when we are talking
about accel erated approval, the uncertainty that is
expressed in the regulations have to do with the
I i nkage between the surrogate endpoint and clinica

benefit, not the effect on that endpoint.
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So, here again, we believe that this is an
endpoi nt that does represent clinical benefit to
patients, and, hence, we would look at this
application as a full approval

The second point that | wanted to nmention
is on the design of this trial. On severa
occasions, as will be nentioned by the FDA
revi ewer, we have recomended to the sponsor before
they began the study, that we | ook at randoni zed
studies of this drug in MDS to have a better
under standi ng of the disease in relationship either
to other therapies or the natural history of the
di sease

As we pointed out on numerous occasions,
random zed trials give nore information than
single-armtrials. They allow us to | ook at
alternative endpoints, such as tine to event
endpoints, time to progression, survival, and al so
and nore inportantly, perhaps in this application,
also, it will allowus to be able to better
characterize the toxicity of drugs fromthe natura

hi story of the disease.

file:///Z|/Storage/09140NCO.TXT (12 of 355) [9/28/2005 10:51:23 AM]



file:/l/Z|/Storage/09140NCO.TXT

So, neverthel ess, the sponsor did proceed
to look at a single-armtrial in this disease, and
here again, | want to point out that in order for
us really to have confidence of this, we really
must have a popul ation of patients that is
adequat el y defined, that has a known transfusion
requi renent.

That transfusion requirenent should be a
| arge transfusion requirenent, it should be well
characterized, and the effect of the drug fromthe
natural history should be able to be distinguished
fromthe natural history of the di sease since we
are conparing one patient to their previous
transfusi on requirenents.

The third point that | would like to bring
out is that the approval of a drug centers around
the denonstration of safety and efficacy, but also,
we have to | abel the drug for the indication.

In order to | abel the drug, we have to
recomrend a dose of the drug and al |l ow adequate
characterization of the toxicities of the drug to

all ow a risk-benefit relationship.
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Frequently, in random zed trials, this is
nmore appropriately done because one can take a | ook
at common toxicities or adverse events between
arnms. In a single-armtrial, sonetinmes you have
difficulty exam ning these issues, so, here again,
that is a point of consideration.

So, to sunmarize, nunber one, this is for
full approval. Number two, this is a single-arm
trial. W have to have confidence that the effect
on the endpoint is statistically persuasive and
clinically meaningful.

Thirdly, we have to have adequate
informati on on what is the appropriate dose of the
drug, as well as the toxicities of the drug and
adverse events, that allow us to make a
ri sk-benefit determnation.

Thanks.

DR. MARTI NO. Thank you

Next, | would like to turn to the sponsor
and their presentation. | remnd you that you have
45 mnutes for that presentation

Sponsor Presentation
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Cel gene Corporation
I ntroduction

DR. BURTON: Good norni ng, Madam Chair man
menbers of the Advisory Committee, |adies and
gentlenen. M nane is Graham Burton. | amthe
Seni or Vice President for Regulatory Affairs at
Cel gene.

[Slide.]

Cel gene i s conducting a conprehensive
devel opment program for | enalidom de as a novel
orally avail able therapeutic for the treatnment of
myel odyspl asti ¢ syndromes and a range of other
hemat ol ogi ¢ mal i gnanci es.

Qur initial Phase I/11l trial in
myel odyspl asti ¢ syndromes MDS-001 set out in early
2002 to establish whether or not |enalidon de had
erythroid activity in patients with MDS and to gain
insights into the tolerability of the product.

The strongest signal fromthis tria
identified a group of patients whose di sease
appeared very sensitive to the effects of

| enal i dom de. These patients all had the deletion
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5q cytogenetic abnormality. This finding led us to
begin a confirmatory multi-center, open-I|abel,
Phase Il programstarting in the mddle of 2003 and
i nvol ved patients with low and internediate-1-risk
MDS.

First, MDS-003 includes patients with the
del etion 5q abnornality, and the results fromthis
trial confirmthe conpelling results observed in
MDS- 001.

Second, MDS-002 includes patients w thout
the deletion 5q abnornality, and the results from
this trial will lead to a global registration
package in the future.

Finally, the devel opment program continues
wi th prospective doubl e-blind, controlled
mul ti-center trials as shown in this schena.

Trials MDS-001 and 003 formthe basis of our NDA

[Slide.]

So, why are we here at this stage of
devel opment? We have a well-defined, targeted
popul ation of low and internediate-1-ri sk,

transf usi on-dependent patients with MDS, all of
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whom have the del etion 5q cytogenetic abnormality.

This abnormality is identified by
conventional |aboratory testing. Although not
random zed, this is the |argest prospective
multi-center trial carried out in this particular
popul ation. The results we believe are of
significant clinical benefit.

Two-t hirds of patients becone transfusion
i ndependent with durable resolution of their
chronic refractory anema. This is acconpani ed by
an unprecedented increase in henoglobin, 3 to 4
grams in the intent-to-treat popul ation and nore
than 5 grams in the respondi ng popul ation

These findings are acconpanied in a
substantial nunber of those who respond by
cytogenetic responses and conpl ete rem ssions and
by histol ogic normalizations and inprovenents in
the bone marrow, providing evidence that
| enal i domi de is having a disease nodifying effect.

Finally, the adverse events of note,
particul arly cytopenias, are what you may expect

froman agent that exerts its effect on abnornal
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clones in the bone marrow. Neverthel ess, these are
readily identifiable and nmanageabl e.

[Slide.]

This strong evidence in a well-defined
target popul ation has led us to propose this |abel
for lenalidom de. Lenalidonide is indicated for
the treatnment of patients with
transf usi on-dependent anemi a due to | ow or
i ntermedi ate-1-ri sk nyel odyspl astic syndrones
associated with a deletion 59 cytogenetic
abnormality with or without additional cytogenetic
abnormalities.

[Slide.]

Today, Dr. Stirling will describe the
preclinical properties of |enalidomde. Dr.
Bennett will discuss the disease state and its
clinical inplications. Dr. List, the principal
investigator for these studies, will present the
efficacy results, and Dr. Knight will describe the
safety results, followed by a brief discussion of
the rel evance of these findings by Dr. List.

[Slide.]
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Addi tional advisors are also with us today
to hel p answer any questi ons.

Now, |et me pass the podiumto Dr. David

Stirling.
Lenal i dom de Nonclinical Overview
Dr. David Stirling
DR STIRLING Thank you, Graham Good
morning. | amDavid Stirling, Chief Scientific

O ficer for Cel gene Corporation, and for the next
fewmnutes | would like to describe briefly sone
of the nonclinical aspects of the drug

| enal i dom de

[Slide.]

Wth respect to the pharnacokinetic
paraneters of the drug, lenalidomde is rapidly
absorbed and extensively distributed throughout
nmost tissues. There is |ow protein binding, |ess
than 36 percent, depending on the species tested.

The drug does not inhibit or induce the
maj or cytochronme P450 systens, and in addition,
does not appear to be a substrate for any of these

P450 enzynes.
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In ternms of nmetabolism the prinmary route
i s through hydrol ysis, however, alnost two-thirds
of the drug is excreted intact in the urine as the
parent nol ecul e.

Lenalidonide is the result of a discovery
program where we try to design drugs based on the
positive biology of thalidom de. W succeeded in
i ncreasing the potential clinical benefit
associated with thalidom de while mninizing or
elimnating the classical toxicities associated
with that drug.

Even though | enalidom de and thalidom de
are structurally simlar, they are very different
drugs and are functionally distinct. This
functional difference can be characterized in a
nunber of ways.

In terms of chemistry and netabolism as
menti oned, the primary route of breakdown is
hydrol ysis. There are no common hydrol ysis
products between the two drugs, therefore, the
active species of |enalidom de and thalidom de are

di fferent and uni que.
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Wth respect to cellular biology, there
are a nunber of activities associated with
| enal i domide that | will describe shortly, however,
regarding these activities, a principal difference
between this drug and thalidonide is a considerably
i mproved potency associated with | enalidonide.

In terns of nolecular biology, we find
that the target cells that contain the 5q
chronosone del etion are very sensitive to the drug
| enal i domi de. This sensitivity is not observed
with thalidom de

When you examine the clinical safety
profile and | ook at the classical dose-linting
toxicities associated with thalidom de, these are
sedati on, severe constipation, and periphera
neuropat hy, you find that these toxicities are
mnimal, if not resolved, with I enalidom de

Now, in terms of the nonclinica
toxicology and, in particular, with respect to
reprotox, we subnmitted an | CH conpliant package
with the NDA including Segnent 1, 2, and 3 studies

in tw sensitive species - rats and rabbits.
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The primary concl usions fromthese studies
are: one, that unlike thalidomide, in our aninal
studi es, lenalidon de has no effect on the fetus at
doses that are safe to the nother; secondly, and
nmore inportantly, |enalidom de did not produce
mal formations in the Iinbs including those commonly
associ ated with thalidom de

[Slide.]

However, considering the sensitivity to
the structural simlarities of these two nol ecul es,
we have conducted additional confirmatory reprotox
studies that are shown in this slide.

We have conpl eted a pul se dosing study
where we used a high dose of lenalidomde 4 to 5
times the dose normally required for nmaterna
toxicity. This was adm nistered on the sensitive
days of gestation, days 8 through 10. Again, we
saw no thalidom de-like or any other linb
mal formations in this study.

We have al so conpl eted an additiona
Segnment 2 study in rabbits including a dose ranging

study with associ ated toxicokinetics. W have
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conpleted the end-1ife portion of the devel opnenta
toxicity study and have anal yzed the data. W are
currently preparing reports.

This recent infornmation has not yet been
submitted to, or reviewed by, the agency. However,
the results confirmthe findings of the origina
Segnent 2 study submitted with the NDA. Therefore,
the overall weight of reprotox evidence supports
the conclusions that |enalidomde is (a) not
sel ectively toxic to devel opnment, and (b) does not
produce thalidonide-like mal formations in sensitive
ani mal tests.

[Slide.]

As | nentioned earlier, there are a nunber
of biological activities associated with
| enal i dom de, and these are summarized on this
sl i de.

A number of these biologies are
potentially inportant in terns of controlling the
pat hol ogy of the disease in question, MDS. The
drug is anti-proliferative, and that is the result

of both inducing apoptosis and cell cycle arrest.
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The drug is proerythropoietic, it can
stimul ate henopgl obin synthesis, and we have shown
that it can selectively stimulate fetal henogl obin
synt hesi s.

Lenal i doni de can control various cytokines
and growth factors, sone or all of which are
associated with the pathol ogy of the disease MDS
For exanple, |enalidoni de can downregul ate the
proi nfl ammat ory cytoki ne tunmor necrosis factor
al pha, yet stinmulate the anti-inflanmtory cytokine
i nterl eukin-10.

Lenal i doni de can al so stimulate T-cel
cytoki nes, such as interleukin-2 and interferon
gamma. These effects pronote an overall imune
stimulation and results in the proliferation of
both T cells and NK cells with a concomitant
increase in their function.

Lenal i doni de has been shown to be
anti-angiogenic, a potentially inportant activity
as the bone marrow patients with MDS have increased
| evel s of microvessel density that is associated

wi th the pathol ogy of MDS
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Finally, the drug has been shown to induce
proliferation of normal progenitor cells found in
the bone marrow. Therefore, this potentially hel ps
to reconstitute a normal bone marrow function.

I n concl usion, you can see that
| enal i dom de can nodul ate a nunber of bi ol ogi es,
all of which could be inportant in nodifying the
pat hol ogy of the di sease MDS.

Thank you.

At this time, | would Iike to turn over
the podiumto Dr. John Bennett, who will give an
overvi ew of nyel odyspl astic syndrones.

MDS O assification and Prognosis

DR BENNETT: Thank you, David. Good
morning. | serve two functions this norning, one
as the henat onor phol ogi st for the trials, and,
second, to provide a brief overview of the
myel odyspl asti ¢ syndromes, focusing on the | ow and
intermedi ate risk groups and to express ny
enthusiasmfor the exciting results of the trials
to date.

[Slide.]
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MDS can be defined as a group of
hemat opoi eti ¢ malignant disorders with ineffective
production of one or nmore myeloid cell lines with a
vari abl e percentage of |eukem c bl asts.

The najority of patients present with
moderate to severe anemia. The median age is 70,
and 30 percent will progress to acute nyeloid
leukemia. In the United States, we estimate there
are about 15,000 cases annually, which leads to a
preval ence of between 35,000 and 55, 000 cases.

[Slide.]

We are using the International Prognostic
Scoring System or |IPSS, extensively in evaluating
these patients. | want to define this for you
using as a basis the G eenberg paper published in
1997, which we have nodified sonmewhat.

The prognostic variables are listed on the
|l eft side of the colum. They are based on bone
mar row bl asts, karyotype, and nunber of cytopeni as.
The bone marrow bl asts reflect the FAB
classification, which was based on the percentage

of blasts in the bone marrow to establish the
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various subtypes of the FAB system which you wll
hear referred to by Dr. List.

The score value goes fromzero to 2.0 as
the percentage of blasts increases and as we
identify the worst prognostic features, such as
mul ti pl e chrompbsone abnornmalities or increasing
nunbers of cytopeni as.

I have listed under Karyotype, deletion
59, which when it presents as a single abnormality,
has a good prognosis. Wen it presents with 1
additional abnormality, it has an internedi ate
prognosi s, and when it presents with multiple
abnornalities, it has a poor prognosis.

W then devel oped a numeric scoring system
based on a multivariate analysis ranging from zero,
which is the best category, to greater or equal to
2.5, which would be high grade

[Slide.]

The survival in the IPSS risk category
anal ysis ranges fromlowto high, with the | ow risk
group obviously doing better with a medi an surviva

of 71 nonths, but notice that all groups eventually
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come down to a sinmilar bottomline with a survival
that ranges fromvirtually no survival for the high
risk to 15 or 20 percent for the other three

cat egori es.

The 5g m nus popul ation that we are
studying in the 003 study falls between | ow and
i ntermedi at e cat egori es.

Now, we are illustrating here, in the
upper right, an exanple taken from an individual
karyotype of a patient with deletion 5q MDS. All
of these patients denonstrate an abnormality that
involves a long arm or the g arm of chronosone 5.
The arrow points to where the reassociation of the
chronosone occurs, after the proxinml and distal
break points have taken place. The npbst conmon
deletion illustrated here is deletion(5)(gl13g33).

[Slide.]

So, how we manage low risk patients with
MDS? By and | arge, these patients have anem a,
nmoderate to severe fatigue which limts their
ability to function in a normal way. The standard

treatnment is reconbinant erythroid gromh factors,
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5-azacitidine, or transfusion managenent.

Reconbi nant erythroid growh factors, or
EPO for short, does not have a major role to play
in patients with 59 m nus because they have a very
hi gh endogenous erythropoietin | evel and their red
bl ood cell production in the bone marrow is very
limted.

5-azacitidine, or Vidaza, is the only
FDA- approved drug for the treatnent of patients
with MDS, but nobst of the patients receiving this
agent have advanced di sease, or if they have
|l owri sk di sease, have severe thromnmbocytopenia or
neutropeni a. Transfusi on managenent surely is the
nmost popul ar way of nmanaging patients with a
transfusi on need.

[Slide.]

Are transfusions the solution? No. They
are at best a very inperfect solution. Nunmber one,
the inprovenent is transient, lasting no nore than
a few weeks. A normal hematocrit is virtually
never restored in these patients because of the

prohibitive cost of nultiple transfusions and the
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drain on the United States bl ood supply.

Each unit of bl ood provides 250 milligrans
of iron per unit, and it is not at all unconmon for
patients with deletion 59 to have an excess iron
burden above 10 and as high as 30 granms, which
means they begin to behave like patients with
henochr omat osi s and can die of conplications of
cardiac failure, pancreatic insufficiency, or liver
failure.

There is a continual risk of infectious
di sease of a variety of types, which is increasing
in the US. blood supply including the West Nile
Virus. Transfusion reactions are common. There is
a big demand on the blood supply. Quality of life
is significantly affected because this takes time
for patients to cone to the transfusion center, the
cost of transportation, and on their care
provi ders.

Qoviously, there is a real cost of
provi di ng transfusions which, at the University of
Rochester, is in excess of $500 per unit.

[Slide.]
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Allow ne to give you an exanpl e of one of
our patients who was on the MDS 003 study with
deletion 59q. This is an 84-year-old femal e
referred by her Ohio-based henmatol ogi st who heard
about the trial fromthe MDS Foundati on.

Prior to entering the study, she had
required 116 units of red blood cells over a
54-month period, averagi ng approximately 2 units
per nonth, and was on chel ati on therapy.

She began | enalidom de in Decenber of 2003
with a basel i ne henogl obin of 8.2 grans percent.
The last red cell transfusion occurred in February
2004. Her henpgl obin gradually rose and was at a
hei ght of 13.0 grans percent in April 2004, and has
remai ned at that |evel with maintenance therapy to
the current date.

In addition, her bone marrow and
cytogenetics normalized and we have been
phl ebot om zing her to | ower her excess iron stores
that she has accumul ated over the years

So, in this exanple, one sees a patient

who was red bl ood cell dependent, was extrenely
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fatigued, was on chel ation therapy, and now has a
normal henogl obin, and will hopefully be able to
avoi d the consequences of long-termiron overl oad.

[Slide.]

At this point, | would like to turn the
podi um over to Dr. Al an List.

Thank you.

Lenal i doni de Efficacy

DR. LIST: Good norning.

[Slide.]

I will reviewwth you the results of the
key clinical trial supporting the efficacy of
| enalidomide in patients with MDS. The current
studies in MDS have shown an unprecedented rate of
erythroid activity in a specifically targeted
patient popul ati on.

These patients have transfusi on- dependent
anem a due to low or internediate-1-risk MDS by
the I PSS Scoring Systemand an interstitial
del etion of a |long armof chronosone 5, the
so-cal |l ed del etion 59 cytogenetic abnormality.

The rationale that led to the
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i nvestigation of lenalidomde in MDS was based upon
studi es showi ng nodest activity of thalidomide in
this disorder.

Thi s subm ssion consists of 3, Phase |
studies perforned in patients with nyel odysplastic
syndrone. MDS-001 was a single-center pilot study
in which | enalidonmde was first found to have
significant activity in MDS and to be especially
effective in patients with MDS associated with the
5q del etion.

Based on these findings, 2 prospective
multi-center, confirmatory Phase Il studies were
conducted. MDS-003 enrolled patients with
transf usi on- dependent MDS and a chronpsone 5q
del eti on.

The second Phase Il trial, MS-002, had
the sane design, but was restricted to patients
wi t hout the deletion 5q abnornmality. The 002 study
is included in the subm ssion for additional safety
data and includes data for efficacy up to June of
| ast year before patients conpleted their

eval uations. 003 is the pivotal study.
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[Slide.]

I will begin with the pilot study that was
publ i shed earlier this year. This began in March
2002 and enrolled patients of all FAB types who had
a henoglobin less than 10 g/dL. Patients with
Grade 4 neutropenia or thronmbocytopenia according
to Version 2 of the NCI Common Toxicity Criteria
wer e excl uded.

The primary objective was erythroid
response defined as International Wrking G oup
criteria. Three oral |enalidom de dosing reginens
were evaluated, 25 ng daily, 10 ng daily, and a
cyclic reginmen of 10 ng for 21 days of every 4-week
cycl e.

Patients were assessed at Wek 16 and
responders continued treatnment until either
response failure or di sease progression

[Slide.]

Forty-three patients with MDS were
enrolled with the majority of patients having | ow
or intermedi ate-1-risk di sease. Twelve patients

had the del etion 5q abnormality and 9 of these
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patients achi eved both a major erythroid response
and a conpl ete cytogenetic response at a nedi an
interval of 8 weeks.

Anong patients without a deletion 5q
abnormality, one-third of the patients had a ngjor
erythroid response, and 12 percent had a
cytogenetic response. The erythroid responses were
clinically significant with a sustained inprovenent
i n medi an henoglobin to over 13 g/dL, and 14
pati ents have maintained their response for over 2
years.

Based on the results in this study, the
starting dose of |enalidom de for subsequent Phase
Il studies was established as 10 ny.

To confirmthese results, 2 prospective
multi-center, single-arm confirmatory studi es were
initiated in July of 2003. Two dosing schedul es
were studied sequentially. The first is the cyclic
regimen of 10 ng for 21 days every 4 weeks, and the
second is the 10 ng daily or continuous reginen.

Bone marrow and transfusion response was

assessed after 24 weeks of treatnent, and
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responders continued treatnment until either rel apse
or di sease progression

[Slide.]

In the pivotal MDS-003 study, eligibility
i ncluded a confirned diagnosis of |ow or
intermedi ate-1-ri sk MDS associated with the
chronosone 5q del etion and transfusi on-dependent
anem a as defined by requiring at least 2 units of
packed red blood cells within 8 weeks of study
initiation.

O her requirenments included age greater
than 18 years, ECOG Performance Status of 0 to 2,
and a negative pregnhancy test for wonen of
chi | dbearing potenti al

[Slide.]

Key excl usions were neutropenia | ess than
500/ microliter or a platelet count |ess than
50, 000, proliferative chronic nyel onobnocytic
| eukem a, which was defined as a white bl ood cel
count above 12,000, anemi a due to other factors,
secondary or treatment-induced MDS, and finally,

any non-transfusion therapy within 28 days of
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enrol | ment.

[Slide.]

The primary endpoint for the study was red
bl ood cell transfusion independence. Secondary
endpoi nts included the duration of red bl ood cel
transfusi on i ndependence, change in henpgl obin
| evel, the frequency of mnor erythroid response,
cytogenetic and pathol ogi c bone marrow response,
and the safety profile.

[Slide.]

During study treatnent, patients were
moni tored with conplete blood counts every 2 weeks
during the first 8 weeks, then, nonthly thereafter
This was | ater anmended to include weekly nonitoring
of blood counts during the initial 8 weeks.

Treatnment with reconbi nant erythropoietin
was prohibited, however, nyeloid growh factors
were permtted at the investigator's discretion

The protocol provided guidelines for
transfusi ons, recomendi ng red bl ood cel
transfusion for a henogl obin of 8 g/dL or |ower or

when the henopgl obin fell bel ow the pre-study
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transfusion threshold for that individual

[Slide.]

The baseline characteristics of the 148
patients who were enrolled in the study are
sunmari zed here. The nedian age was 71 years with
a femal e predom nance, which is consistent with the
gender distribution previously reported for this
abnornmality in patients with MDS

The nedi an duration of MDS fromthe date
of initial diagnosis to the tine of study entry was
2.5 years. Median nunber of red bl ood cel
transfusions or units over the |last 8 weeks prior
to enrollment was 6 with 71 percent of the patients
requiring at least 2 units or nore every 4 weeks.

Twenty-ni ne percent of the patients
entered the study with relative neutropenia and 17
percent had a platelet count |ess than 100, 000.

[Slide.]

The distribution of patients by |PSS
category and by FAB type according to Centra
Pat hol ogy Review is illustrated in this slide.

Ei ghty-one percent of patients were
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characterized as low or internediate-1-risk MDS, 5
percent had hi gher risk disease, and in 14 percent
of patients, the prognostic category could not be
determ ned either because Central Review did not
confirm MDS or because the slides that were

provi ded were inadequat e.

By norphol ogic type, 64 percent of the
patients were classified as either refractory
anem a or refractory anemia with ringed
siderobl asts. Twenty percent of the patients had
refractory anemia with excess blasts with the
remai ni ng di agnoses i ncl udi ng chronic
myel ononocytic | eukem a, atypical chronic nyel oid
| eukenia, and 1 patient with acute nyeloid
| eukem a.

Si xteen patients, or 11 percent, were
uncl assifiable on Central Review.

[Slide.]

Overall, the vast mpjority of patients had
received prior therapy other than transfusion
support for managenment of their disease.

Seventy-three percent had failed prior treatnent
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wi th reconbi nant erythropoietin with a higher
proportion of patients in EPO failures in the
United States.

Thirty-ni ne percent of patients had
recei ved chenot herapy treatnment for their MS, and
37 percent of patients were receiving iron
chel ation therapy. Only 12 percent of patients
were previously untreated.

[Slide.]

The outcone anal yses include 2 study
popul ations. The first is an intent-to-treat
popul ation, which includes all registered patients,
and the second is a nodified intent-to-treat
popul ation that is limted to those patients with
docunent ati on of transfusion dependence for at
| east 4 nonths pre-study, and who were confirned by
Central Review to have low or internediate-1-risk
MDS and the deletion 5g abnormality.

There are two additional datasets that are
referred to in the analyses. One is the origina
NDA submi ssi on date of Septenmber of |ast year, and

the second is an efficacy update from March 31st of
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this year that was provided in the briefing
suppl enent .

[Slide.]

The primary endpoi nt of transfusion
i ndependence was defined using a nore stringent
classification of the International Wrking Goup
criteria that required absence of red bl ood cel
transfusions for 8 consecutive weeks and a
corresponding rise in henoglobin of at least 1 g/dL
over baseline.

The latter was included to | essen any
possi bl e bias introduced by a physician's
subjectivity in transfusion decisions.

The duration of transfusion independence
was measured fromthe day followi ng the I ast
transfusion until the day before the next date of
transf usi on.

[Slide.]

A high rate of transfusion independence
was observed in both of the study populations. In
the intent-to-treat population, 99 patients, or 67

percent, achi eved transfusi on i ndependence by the
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March update, conpared to 64 percent of the 94
patients with nore rigorous docunentation of
transfusion requirenents in the nodified ITT
subset .

The nedian tinme to response was 4.6 and
5.1 weeks respectively. These updated data are
very simlar to those fromthe initial NDA
submi ssi on data anal ysis shown in the colum on the
| eft-hand side.

[Slide.]

Achi evenent of transfusion independence
was associated with a precipitous decline in the
mean nunber of red blood cell transfusions every 8
weeks, as illustrated here, and was sustained | ong
term

The dotted |ine marks the date of
treatnent initiation. The bars to the left, in
orange, represent the prestudy treatmnment frequency,
and the bars to the right representing transfusions
that were admini stered on study.

[Slide.]

As you can see in this figure, which
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43
illustrates the nean untransfused henogl obin by
treatnment cycle, transfusion independence was
acconpani ed by a neani ngful increase in henogl obin,
reachi ng near normal or normal |evels by cycles 3
and 4 that have been maintained for up to 18
nont hs.

These henpgl obi n changes provi de strong
justification for the reduction in red bl ood cel
transfusions that | showed you on the previous
slide.

[Slide.]

For respondi ng patients, the nedi an peak
henogl obi n achi eved during transfusi on i ndependence
was 13.4 g/dL, corresponding to a nedian increase
i n henmogl obin from baseline of 5.3 g/dL

[Slide.]

Transf usi on i ndependence with | enalidom de
treatment has been durable. Kaplan-Mier estimte
of the duration of transfusion i ndependence as of
March 2005 shows that the nedian duration of
transfusi on i ndependence has not been reached.

Overall, 83 of the 99 patients achieving

file:///Z|/Storage/09140NCO. TXT (43 of 355) [9/28/2005 10:51:23 AM]



file:/l/Z|/Storage/09140NCO.TXT

transfusi on i ndependence remai ned transfusion free
for over 6 nonths, and 52 patients renained
transfusion free for over 1 year with 57 responders
continuing to be nonitored.

[Slide.]

Transfusi on i ndependence was achi eved
whet her or not patients presented with an isol ated
59 del etion or acconpani ed by additional chronosone
abnormalities as shown in the right-hand col um.

At baseline, three-quarters of patients
had an isolated 5q deletion, while 25 percent of
pati ents had additional chronpsome abnormalities.

The transfusion i ndependence rate exceeded
60 percent in the isolated 59 popul ation, over 50
percent in patients with additional chronosone
abnornmalities. These findings support the notion
that the chronosonme 5q deletion identifies a
di stinct subset of patients with MDS sel ectively
responsive to | enalidom de treatnent.

[Slide.]

Li ke transfusion response, cytogenetic

responses were comon. Anpbng 72 patients who had a
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m ni mum of 20 anal yzabl e net aphases both at
baseline and at followup, 74 percent experienced a
cytogenetic response. Overall, 44 percent achieved
a conpl ete cytogenetic response and 29 percent had
a partial response characterized by a decrease of
abnormal netaphases by 50 percent or greater.

The frequency of either conplete or
partial study genetic response showed no difference
based upon karyotype conplexity with a conparable
frequency of cytogenetic response in patients with
i solated deletion 5q and in those patients with
addi tional chrompsone abnornalities.

[Slide.]

There was a close correl ation between
achi evement of a cytogenetic response and
achi evenment of transfusion independence.

Ni nety-five percent or nore of the cytogenetic
responders al so achi eved transfusion i ndependence,
while only 26 percent of cytogenetic non-responders
achi eved transfusion i ndependence.

[Slide.]

| nprovenent in bone marrow histol ogic
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findings were al so cormmpbn. Anpbng 84 patients with
adequat e baseline and foll ow up specinens, 35
percent achi eved a conpl ete histol ogic response
characterized by resolution of cytol ogic dysplasia
in all lineages and a bl ast percentage |less than 5
percent. Al but 1 of these patients achieved
transf usi on i ndependence.

In addition, 9 of 16 patients who
presented with refractory anem a with excess blasts
had reductions in blast percentage to less than 5
per cent.

As of the NDA subm ssion date, 6 of 13
patients with refractory anema with ringed
si derobl asts had a correspondi ng reduction in
ringed siderobl asts.

Overall, since the study began in July
2003, only 8 patients experienced di sease
progression, 3 evolved to acute nyeloid | eukem a,
and 5 progressed to a nore advanced phase of MDS

[Slide.]

Fromthe results of this study, we

conclude that lenalidomde is a highly active agent

file:///Z|/Storage/09140NCO.TXT (46 of 355) [9/28/2005 10:51:23 AM]



file:/l/Z|/Storage/09140NCO.TXT

in lower risk transfusion-dependent MDS patients
with deletion 59. Resolution of anemia is rapid and
durabl e, and associated with normalization of

henogl obi n and the resol ution of cytologic
dysplasia in a high proportion of patients.

Hemat ol ogi ¢ and cytogenetic responses are
closely correlated and occur without relation to
karyotype conplexity. These data support the
proposed | abel indication for |enalidomde for the
treatment of |low and internediate-1-risk MS, that
i s transfusi on dependent with a chronbsone 5q
deletion with or without additional chronosone
abnormal ities.

Thank you.

At this time, I will turn the podi um over
to Dr. Robert Knight, who will discuss the safety
dat a.

Lenal i doni de Safety Assessnent

DR. KNI GHT: Thank you, Al an.

My name is Robert Knight, and | amthe
head of Cinical Oncol ogy at Cel gene.

[Slide.]
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The safety data presented here are data
that are included in the sponsor's briefing
docunent .

[Slide.]

Al'l 148 patients enrolled into the
deletion 5qg trial, Study 003, received at least 1
dose of 10 ng of lenalidonmide, 71 percent of
patients received | enalidonmde for at |east 6
mont hs, and the medi an exposure to study drug was
approxi mately 44 weeks in both dosage reginen
cohorts.

[Slide.]

Patients were started at a dose of
| enal i donmi de of 10 ng daily, and sequential dose
reductions to 5 ng daily and then to 5 ng every
ot her day were all owed.

The protocol designated dose-linmiting
toxicities that were to trigger a reduction in dose
are listed here. Thus, this study was designed to
initiate therapy at a |l enalidom de dose of 10 ny
daily and to treat these MDS patients to G ade 4

neutropenia or a platelet count |less than 30,000 in
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an attenpt to adequately suppress the abnornal
del etion 59 clone. Most dose adjustnents during
the study were due to cytopenias.

[Slide.]

Three-quarters of the total study
popul ation required a dose reduction fromthe
initial induction dose of 10 ng daily to 5 ng
daily. Mst of these dose reductions occurred by
the second nonth of treatmnment, and approxi mately 20
percent of patients remained on 10 ng out through 6
nmont hs.

Approxi mately 25 percent of patients
required a dose reduction to 5 ng every ot her day
by the end of 6 nmonths of therapy.

[Slide.]

Consistent with a rapid induction of
apoptosis in the abnornal deletion 5g clone in the
mar r ow, neutropeni a and thronbocytopenia were the
nost common Grade 3 or 4 adverse events reported

Despite the frequency of Gade 4
neutropeni a, febrile neutropenia occurred in only

8, or 5.4 percent, of patients. Despite the
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frequency of thronbocytopenia, Grade 3 or 4
henorrhagi ¢ events occurred in only 6, or 4.1
percent, of patients.

[Slide.]

Pl atel et counts fell to | ess than 10, 000
in 9 patients and to between 10, 000 and 20, 000 in
16 patients. Anpbng these 25 patients, 6 patients
required platelet transfusions for clinically
significant events, which consisted of epistaxis
and gi ngival bleeding, and 15 patients were given
pl atel et transfusions prophylactically or for
pet echi ae.

Anot her 50 patients had platel et counts
| ess than 50,000, and 6 of these patients received
pl at el et transfusions.

[Slide.]

Now, this slide breaks down the G ade 3/4
hemat ol ogi ¢ adverse events by dosage cohort
reginmen. Wiile Grade 4 neutropenia was reported
more frequently in the continuous versus the cyclic
regi nen, there was no difference between the

cohorts in regard to the devel opnent of febrile
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neut r openi a.

Grade 4 thronbocytopeni a adverse events
occurred sonewhat nore frequently in the cyclic
group. Two, Grade 3 henorrhagic events occurred in
the conti nuous cohort, and three, G ade 3 events
occurred in the cyclic cohort.

In addition, a Grade 4 henorrhagi c event
that was associated with trauma in a patient who
entered the trial with a platelet count of 99, 000,
and then a few days before the accident, the
pl atel et count was 76,000 al so occurred.

[Slide.]

The nedi an absol ute neutrophil and
pl atel et counts for transfusion-independent
responders over tinme are represented on this slide.

In these responders, a substantial fall in
bot h neutrophil and platel et counts can be seen
during the first 8 weeks of |enalidom de treatnent.

This is followed by a recovery and a
prol onged period during transfusion independence in
whi ch the neutrophil and platelet counts remained

at stable and acceptable | evels, around 1,500 for
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the neutrophil counts and slightly above 100, 000
for the platelets.

[Slide.]

For non-responders, the medi an neutr ophi
and platelet counts also fall with initial
| enal i domi de treatment, and then | evel off at
stable | evel s around 1,000 for neutrophil counts
and sonewhat bel ow 100, 000 for platelet counts.

[Slide.]

In addition, Gade 3 non-henatol ogic
adverse events occurred relatively uncommonly, and
Grade 4 events, including pneunonias, were very
i nf requent.

[Slide.]

This slide lists the nost comon seri ous
adverse events. Mst serious events occurred in
fewer than 5 patients. All individual serious
adverse events, including pneunonia and
neutropenia, were reported in |less than 10 percent
of the study popul ation

Events were assessed by the treating

physicians to be due both to MDS and to
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| enal i domi de t herapy.

[Slide.]

After alnost 18 nonths of study duration,
fromJuly 2003 to the end of Decenber 2004, and a
medi an tinme on study of nearly a year, nore than
hal f the patients, or 53 percent, renained on
st udy.

Ei ght een percent of patients discontinued
the study due to adverse events, and another 18
percent for |ack of response.

Ni ne patients, or 6 percent, of the study
popul ati on died while on study. A handful of
patients termnated the study for other reasons.

[Slide.]

These are the adverse events that led to
study discontinuation. Only 8 patients, or 5.4
percent, term nated the study due to
t hrombocyt openia, and only 4 patients, or 2.7
percent, due to neutropenia. Four patients
di sconti nued the study due to rash, and 2 due to
pneunoni a.

Al'l other adverse events leading to
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di scontinuation were reported in one patient each

[Slide.]

Among the patients in the deletion 5q
trial, Study 003, there were 11 deaths or
approximately 7 percent of the study popul ati on,
that occurred either on study or within 30 days
after drug term nation.

Three deaths were due to infection
associ ated with neutropenia and were assessed by
the treating physicians to be related to
| enal i doni de. These 3 deaths occurred early during
i nduction of |enalidom de therapy when there was a
rapi d decrease in the neutrophil counts.

The | ast death attributed to |enalidonide
occurred in March 2004, and none have occurred
since, as the protocol was nodified to foll ow CBCs
weekly during the first several weeks of treatnent.
The rest of the deaths were not unexpected in an
el derly popul ation with MDS

[Slide.]

Saf ety data have al so been included in the

non-del etion 5q trial, Study 002, in the sponsor's
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briefing docunment. Lenalidonide has al so
denonstrated activity in this MDS patient
popul ati on.

[Slide.]

In the non-deletion 5q patients, G ade 3/4
t hr ombocyt openi a and neutropeni a occurred at
approximately half the rate as in the patients that
participated in the deletion 5q study. The
non- hermat ol ogi ¢ safety profile between the two
studies was simlar.

[Slide.]

Overall, 3 MDS studies, 001, 002, and 003,
6 percent of patients have died on study. Five or
slightly nmore than 1 percent of the study
popul ati on of 408 patients were suspected to be
related to |l enalidomde therapy by the treating
physi cians, and this includes 3 patients described
in a previous slide for the del etion 5q study.

The nedi an age at death was 80 years, and
the median tine frominitial diagnosis to death was
2.8 years.

[Slide.]
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We concl ude | enal i dom de has a favorabl e
safety profile in this deletion 59 MDS popul ation
The npst comon adverse events associated with
| enal i domi de treatment are neutropenia and
t hronmbocyt openi a, and that these cytopenias are
easi |y managed by hemat ol ogi sts experienced with
treating patients with hematol ogi c di sorders by
nmoni toring bl ood counts and utilizing dose
i nterruptions and dose reductions.

Neut ropeni a and t hronbocyt openi a commonl y
devel op early in the course of |enalidon de
therapy, and this effect is consistent with the
i nduction of w despread apoptosis in the abnornal
del etion 59 clone, and responders' recovery nay be
ai ded by the repopul ation of the marrow with nornma
hemat opoi eti ¢ progenitors as indicated by the
cytogenetic and histol ogi c bone nmarrow responses.

Non- hemat ol ogi ¢ adverse events were
generally mld and infrequently dose limting.

[Slide.]

We recommend that for the treatment of

del etion 59 MDS patients, lenalidomde be initiated
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57
at a dose of 10 ng once daily with frequent
moni toring of blood counts especially during the
first 8 weeks of therapy.

We recommend further that the 10 ng daily
dose be continued and dose reduction to 5 ng be
dictated by tol erance. This dosage regi nen has
resulted in durable transfusion i ndependent
responses in a high proportion of deletion 59 MS
patients with large increases in bl ood henogl obin
| evel s, as well as cytogenetic and bone marrow
hi st ol ogi ¢ responses.

Thank you.

Now, Dr. List will present a summary of
the inplications of |enalidom de.

St udy Concl usi on

DR LIST: | have a few slides | would
like to share to sunmarize the clinical benefit of
| enal i domi de treatnment in MDS and al so offer a
perspective as a clinician and investigator as to
the inpact the treatnent can have for individuals
dealing with complications from MDS

[Slide.]
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The results of the MDS-003 study confirm
and extend the observations fromthe pilot study
that lenalidomde is highly active in patients with
the deletion 5g in low and internediate-1-risk
di sease

Anal ysi s of nunerous paramneters
consistently denonstrates the clinical benefit of
| enalidonmide in this target population. This
i ncludes the durable resolution of anemia in the
majority of patients, corresponding rise in
henogl obin to normal or near nornmal levels, and a
hi gh frequency of cytogenetic response with
i mprovenent or resolution of the diagnostic
hal I mark of this disease cytol ogi c dyspl asi a.

These benefits are achieved with
predi ctabl e adverse effects, prinmarily
myel osuppressi on that occurs early in the treatnent
course with suppression of deletion 5q clone, and
i s manageabl e with dose adjustnent.

[Slide.]

This figure that was produced by a patient

with deletion 59, who entered the MDS-001 trial
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early in 2002, provides sone insight into what this
treatnent can mean for the individual

Di sregarding the potential conplications
fromiron loading, this patient who was struggling
to maintain enpl oyment while receiving regular
transfusi ons, achi eved transfusion i ndependence
that has now been sustained for over 3 1/2 years of
treat nent.

This patient received the 25 ng dosage and
after an early decline in white bl ood cell count
and platelet count experienced a rise in
henogl obin, as well as platelet count and white
bl ood cell count as his disease remains in
sust ai ned cytogenetic rem ssion

[Slide.]

The di sease remtting activity of
| enal i dom de suggests that it has potential to
favorably inpact the natural history of disease in
hi gher risk patients. Indeed, patients with
deletion 59g and 1 or nore additional chronosone
abnormaliti es have an unfavorabl e prognosis

conpared to those with an isolated 5q del etion, as
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illustrated here in the figure on the right from
data that was published by Dr. Dewald at the Myo
dinic.

Patients with additional chronmsone
abnormalities in this series had a medi an survival
of 264 days conpared to 2 to 3 years for those with
the isolated 5q deletion. These data are
consistent with the cytogenetic data reported by
ot her investigators.

When overal |l survival is analyzed fromthe
date of initial diagnosis for patients treated on
the MDS-003 trial, you can see fromthe figure on
the left that median survival has not been reached,
and exceeds 18 nmonths even in patients with
addi tional chrompsone abnornalities as shown here
in the green.

These data suggest that treatnment with
| enal i domi de may alter the natural history of
di sease in this unfavorabl e di sease subset.

I will turn the podiumover to Dr. Burton
to concl ude

Concl usi ons
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[Slide.]

DR. BURTON. W recogni ze the uni que
public sensitivities and awareness of the
relationship of lenalidonmde to thalidom de, and so
we have proposed a ri sk nmanagenent program
specifically tailored for |enalidomde

This program called the RevAssi st
program continues to be reviewed and refined in
consultation with the FDA. RevAssist is centered
on educating patients, physicians, and healthcare
practitioners about the overall risk-benefit
profile of |enalidomde

Addi ti onal education will focus on the
need to conduct pregnancy testing for feral es of
chil dbearing potential before and during
| enal i domi de t herapy.

Education and eval uati on of RevAssist wll
be the priority of our nedical affairs and
commercial groups, and will be acconplished by
limting distribution of |enalidonide to dedicated
speci al ty pharnaci es.

[Slide.]
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Finally, I nowwuld Iike to | eave you
with a rem nder of our proposed | abel for
| enal i domi de.

Lenal i donmide is indicated for the
treatnent of patients w th transfusi on-dependent
anem a due to low or internediate-1-risk
myel odyspl asti ¢ syndronmes associated with a
del etion 5q cytogenetic abnormality with or wthout
addi tional cytogenetic abnormalities.

This conpl etes our presentation this
nmor ni ng, Madam Chai rman, and Dr. Robert DelLap will
be noderating our questions, which | believe wll
be after the FDA s presentation.

Thank you.

DR. MARTI NG Thank you.

Next, | would like the FDA to do their
present ati on.

DR. CGRILLO LOPEZ: Madam Chairman, if |
may, while the FDA is preparing for the
presentation, may | please ask that the record show
that | joined the nmeeting before the sponsor

started their presentation.
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I am Antonio Gillo-Lopez. | ama
hemat ol ogi st/ oncol ogi st, | ndustry Representative,
and | do not receive any support fromindustry for
attending this neeting.

DR. MARTI NG Thank you.

W have one additional nmenber to the
conmittee that has joined us.

DR DOROSHOWN Yes. | am Ji m Doroshow,
Director of the Division of Cancer Treatnent and
Di agnosis at the NCI, and | have no support.

FDA Presentation

DR. HAZARI KA: Good nmorning. This NDA
application is for lenalidomde. There will be
three speakers for this presentation.

I am Maitreyee Hazarika and will present
the Cinical Review, Kinberly Benson will present
the Reproductive Safety Assessnment, and Ed
Kam nskas will present the Safety Review

Cinical Review
[Slide.]
DR. HAZARI KA: The proposed indication is

treatnment of patients with transfusi on-dependent
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anem a due to low or internediate-1-risk

myel odyspl asti ¢ syndronmes associated with a

del etion 5qg cytogenetic abnormality with or wthout
addi tional cytogenetic abnormalities.

[Slide.]

We request the ODAC Conmittee to focus on
the foll ow ng issues:

Can a single-armtrial design be used in a
het er ogenous di sease |i ke MDS? FDA had reconmended
a randomi zed controlled trial

Is an 8-week transfusion-free endpoint
appropriate to denonstrate clinical benefit?

Is the 10-ngy dose excessively toxic?

Is there a benefit versus risk of the drug
for this popul ation?

Shoul d addi tional risk nanagenent neasures
be inpl ement ed?

[Slide.]

The recent drug approval for MDS will be
presented. The FDA anal ysis of Reproductive Safety
Assessnent, Efficacy, and Safety will then be

presented, followed by the R sk Managenent Plan and
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Summary.
[Slide.]
There has been one approval in recent
years, azacitidine injection. It received regular

approval in 2004 for the treatnent of patients with
all MDS subtypes as shown. Effectiveness was
denonstrated in 1 random zed, controlled tria
conparing azacitidine with best supportive care and
in 2 singl e-arm studies.

The primary efficacy endpoint was the
overal |l response rate defined as conplete or
partial response of bone marrow and periphera
bl ood, and the response rate in the azacitidine arm
of 16 percent with no responses in the observation
arm

The endpoint used in this azacitidine
application is different fromthat in the current
appl i cati on.

[Slide.]

Lenal idonide is a thalidoni de anal ogue
with simlarities in structure. Lenalidomde is an

am de and bears an am no group in the aromatic
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ring, whereas, thalidomde is an imde

[Slide.]

In in-vitro studies, |enalidon de was not
a substrate of cytochrone P450. The presence and
identity of circulating nmetabolites was not studied
in humans. The primary route of elimnation is
renal excretion of parent drug.

Dr. Benson will now present the
Reproductive Safety Assessnent.

Reproductive Safety Assessnent

[Slide.]

DR. BENSON: Wth oncol ogi c drugs, the
devel opmental safety assessnent that we require for
NDA filing is the enbryo-fetal devel opnent study.
This usually consists of two studies conducted in a
rodent and a non-rodent, usually, the rabbit.

If negative results are seen in the rodent
study, they should be confirmed in a second
species. |If clear evidence of an effect on
devel opment is seen in the first study, a second
species is not required.

[Slide.]
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Two nmain enbryo-fetal devel opnent studies
were submtted for lenalidonmde. A rat study was
conduct ed under standard design. |In this study, no
adverse effects of |enalidom de were seen in the
enbryo or fetus including linb bud defects.

[Slide.]

It should be noted that historical data
tells us that with thalidonide, the rat is not a
sensitive species for the associated linb bud
devel opnment al effects.

Wil e this study does provi de sone
i nformati on regardi ng possible effects of exposure
to | enalidom de during enbryo-fetal devel opnment, it
is considered to be an inadequate nodel for the
full assessnment of |enalidonide' s effects on
enbryo-fetal devel opnent.

[Slide.]

The second speci es chosen to study
| enal i domi de's effects on enbryo-fetal devel opnent
was the New Zeal and White rabbit. This species has
been shown to be sensitive to the thalidomde |inb

bud mal f or mati on

file:///Z|/Storage/09140NCO.TXT (67 of 355) [9/28/2005 10:51:23 AM]



file:/l/Z|/Storage/09140NCO.TXT

Thi s study was al so conducted under
standard design and it included a thalidon de dose
group.

Accept abl e study endpoints, either
mat ernal or devel oprnental, were not achi eved for
the | enalidom de dose groups. Linb bud defects
were seen in the thalidom de group, but were not
evident in the | enalidoni de dose groups.

[Slide.]

Thi s study was i nadequate. The
drug-rel ated effects seen with the hi ghest dose
tested did not nmeet the standard criteria for
sufficient exposure.

There was al so a confounding variable in
this study. A dozen rabbits spread out anong all
dose groups were not eating when they first arrived
in the | aboratory. Each of these rabbits had a
negative outcome in this study. This confoundi ng
vari abl e makes these data difficult to anal yze.

[Slide.]

In conclusion, the structural simlarities

bet ween | enal i dom de and thali dom de, a known human
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terat ogen, suggests a devel opnental risk. At this
time, there is insufficient information for
| enal i dom de regarding effects on enbryo-feta
devel opnent.

The rat is not an appropriate nodel for
the full assessment of enbryo-fetal effects of
| enal i domi de, and the submitted rabbit study was
i nadequat e.

[Slide.]

It is our recomrendation that if
| enal i domi de i s approved, it receive a Preghancy
Category D classification, simlar to nost other
oncol ogi ¢ agents. The sponsor shoul d conduct
addi tional studies to fully assess the potenti al
enbryo-fetal devel opnent effects of |enalidom de

Thank you.

Cinical Review

[Slide.]

DR HAZARI KA: MDS-003 is the main study
submitted. It is a single-armtrial in 96
eval uabl e patients which uses two, 10-ng doses, and

a primary endpoint of RBC transfusion independence.
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MDS- 001 contains supportive data in 10
patients. It started with 25 ng, then,
dose-reduced to 10 ng doses. The primary endpoi nt
is major or mnor erythroid response.

MDS-002 is not relevant to the proposed
i ndi cation, but serves as a reference for the
response rate in MDS patients without the 5q
del eti on.

[Slide.]

The efficacy data analysis for this study
are based on the updated efficacy data submitted on
August 15th and differ slightly fromthe FDA' s
bri efing package.

[Slide.]

MDS-003 is a single-arm multi-center,
Phase Il study. The results of local or centra
| aboratory were used to deternmine the eligibility
for the patient.

Adj udi cati on was done by i ndependent
hemat ol ogi ¢ and cytogenetic reviewers. Response
criteria were based on the International Wrking

Group Standardi zed Response Criteria for MS
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[Slide.]

The primary endpoi nt was RBC transfusion
i ndependence. There were several secondary
endpoi nts including change in henogl obin from
basel i ne, duration of response, greater than 50
percent decrease in RBC transfusion requirenents,
cytogenetic, platelet, and neutrophil responses.

[Slide.]

Eligibility required the diagnosis of |ow
or internmediate-1-risk IPSS-MDS with a cytogenetic
abnormal ity of chromobsome 5. The 5q del etion could
be isolated or be associated with other cytogenetic
abnormal ities.

RBC transfusi on-dependent anem a was
defined as requiring at least 2 units of RBCs
within 8 weeks of study treatnent.

[Slide.]

148 patients were enrolled. Lenalidom de
was given orally. Celgene exanm ned two doses. The
first 45 patients received a dose of 10 ng daily
for 21 days of a 28-day cycle referred to as

syncopat ed.
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The next 103 patients received a dose of
10 ng daily referred to as continuous.

[Slide.]

Al patients had a 5q deletion, 74 percent
had an isol ated 5q del etion, and 26 percent had
associ ated additional cytogenetic abnormalities, 80
percent patients had at |east 20 netaphases
anal yzed for karyotypic anal ysis.

[Slide.]

For the proposed indication, there were 80
percent patients adjudicated to the | ow and
intermediate-1 I PSS risk category as required by
t he protocol

[Slide.]

As per the protocol, 95 percent patients
received at least 2 units within 8 weeks prior to
start of study drug, 72 percent received nore than
3 units. The nedian was 6 units, and the range O
to 18.

[Slide.]

FDA reviewed the data for the 148 patients

in the intent-to-treat population and al so
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conducted an analysis in 96 patients that were
eval uabl e. These differed fromthe sponsor's 94
patients in the definition of

t ransf usi on-i ndependent anemni a.

[Slide.]

The FDA eval uabl e popul ati on excl uded
pati ents who were not adjudicated a di agnosi s of
MDS by an independent hematol ogi c revi ewer, who
were not adjudicated an | PSS score or the risk
category was internediate-2 or high by an
i ndependent cytogenetic reviewer, patients who did
not receive at least 2 units RBC within 8 weeks of
start of study drug, and patients whose karyotype
anal ysis was not based on at |east 20 banded
met aphase anal ysi s at basel i ne.

These 96 patients constituted 65 percent
of patients.

[Slide.]

The I nternational Wrking Goup response
criteria includes the nmajor erythroid response,
whi ch for RBC transfusion-dependent patients is

transfusi on i ndependence, and for patients with
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pretreat nent henoglobin less than 11 grams is a
greater than 2 g/dL increase.

The minor erythroid response is a 50
percent decrease in transfusion requirenments and 1
to 2 gramincrease in henogl obin.

[Slide.]

The I WG al so states that inprovenents nust
|ast at least 2 nmonths in the absence of ongoing
cytotoxic therapy.

[Slide.]

RBC transfusi on i ndependence was defined
as the absence of any RBC transfusion during any
consecutive "rolling" 56 days, or 8 weeks, during
the treatnment period, and nust |last 2 nonths.

I ncluded afterwards was an at |east 1 gram
i ncrease i n henogl obin.

[Slide.]

Si xty-seven percent patients achi eved RBC
transfusi on i ndependence with 95 percent confidence
intervals of 59 and 74 percent in both the ITT and
the FDA eval uabl e popul ati on.

[Slide.]
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The henogl obi n change was cal cul at ed by
t he sponsor using the m ni num henogl obin value in
the 8-week period preceding the first dose of study
drug or baseline, and the maxi num henogl obi n val ue
during the response peri od.

The nedi an change was 3.3 g/dL in the ITT
popul ation, and 5.2 in the responders.

[Slide.]

Al t hough the 50 percent decrease in
transfusion requirenents was 76 percent, please
note that this included the primary transfusion
i ndependence response.

[Slide.]

The response duration was neasured from
the last of the consecutive 56 days during which
the subject was free of transfusions to the date of
the first transfusion. The nedian duration was 52
weeks in the responders, in the ITT and the FDA
eval uabl e popul ation, with a range of 8 to 75
weeks.

[Slide.]

Rel apses from transfusion independent to
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transfusi on dependent occurred in 32 out of the 99
responders, of which 13 occurred within the
treatment period.

[Slide.]

The | WG response criteria defines a mgjor
cytogenetic response to have no detectabl e
cytogenetic abnornmality if pre-existing abnormality
was present, and required 20 anal yzabl e net aphases
usi ng conventional techniques.

[Slide.]

Cytogenetic responses were calculated in
patients who had foll owup bone marrows wth
karyotype analysis in at |east 20 netaphases.
Greater than 40 percent mmjor cytogenetic responses
were seen in the ITT and the FDA eval uabl e
popul ati on.

[Slide.]

Among the 14 patients evaluable for a
pl atel et response in the FDA eval uabl e popul ati on,
none had a major platelet response.

[Slide.]

Anong the 6 patients evaluable for a
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neutrophil response, 1 patient had a nmjor response
whi ch occurred 26 days after the transfusion
i ndependence response.

[Slide.]

MDS- 001 was a dose-finding, Phase I/I1,
single-arm single-center study of |enalidonide in
patients with MDS. The primary endpoi nt was mgj or
or minor erythroid response. There were 45 patients
enrolled in the study.

The initial starting dose was 25 ng daily
based on the findings of a Phase | study in
myel oma, and the first 13 patients were enrolled at
this dose. A high incidence of neutropenia and
t hr ombocyt openi a was observed within the first 4 to
8 weeks of treatment as a result of which the
protocol was anmended to study the 10 ng conti nuous
dose.

The nedian time to dose-limting
neutropeni a or thronbocytopenia was found to be 13
weeks, and the syncopated dose was then initiated.

[Slide.]

The primary endpoint was a maj or or m nor
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erythroid response. Secondary endpoi nts included
cytogenetic, platelet, and neutrophil responses.

[Slide.]

Eligibility required the diagnosis of de
novo MDS of the subtypes shown. RBC
transf usi on- dependent anemi a was defined as
requiring at least 4 units of RBCs within 8 weeks
of study treatnent, or baseline nmean henogl obin
Il ess than 10 in untransfused patients.

[Slide.]

There were 10 patients with
transf usi on-dependent anemia in | ow or
intermediate-1 MDS with 5q del etion

[Slide.]

O these 10 patients, 7 experienced a
maj or erythroid response, and there were no m nor
responses.

[Slide.]

O the 7 patients who achi eved a response,
the nmedi an duration of major erythroid response was
41 weeks with a range of 31 to 88 weeks. The

medi an change i n henogl obin values was 5.3 g/dL
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Maj or cytogenetic responses were observed in 9 out
of 10 patients and all responders. There was 1
patient each with a platelet and neutrophi
response.

[Slide.]

MDS- 002 had an identical study design to
003 except that the study popul ation patients did
not have a 5q deletion. There were 215 patients
enrolled. Two doses were used. 115 patients
received the 10 ng syncopated, and 100 patients
received the 10 ng continuous dose.

[Slide.]

RBC transfusi on i ndependence was achi eved
in 21 percent in the ITT population. The nedi an
i ncrease in henogl obin | evel frombaseline in the
responders was 3 g/dL. The nedi an duration of
response was 19 weeks.

[Slide.]

Dr. Kami nskas will now present the Safety
Sunmary.

Saf ety Summary

DR. KAM NSKAS: Good norni ng
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[Slide.]

The safety review is based on 408 patients
who participated in the three MOS trials. Thirteen
patients received the 25 ng/day starting dose; 215
patients, 10 ng/day starting dose; 180 patients
received the 10 ng for 21 days every 28-day cycle
starting dose.

[Slide.]

One key issue in this safety assessment is
shown on this slide. If you would | ook at the
MDS-003 trial, which is for the popul ation, MS 5q
del etion popul ation for which the approval is
sought, about 80 percent of patients had at |east
one dose reduced or interrupted, and about 34
percent of patients had two doses reduced or
i nt errupt ed.

In practice, what this nmeant was that
foll owi ng an adverse event serious enough to stop
the nedicine, there was a period of dose
interruption that may have | asted days, weeks, or
mont hs.  The medi an duration was 22 days, followed

by a starting | ower dose 5 ng.
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If a second dose reduction was needed that
followed an interruption, nmedian duration was 51
days before the second | ower dose, 5 ng every ot her
day, started.

Dose reductions and interruptions were
|l ess frequent in the MDS-002 trial on the right,
the popul ation without the 5q deletion. Still,
al rost half of the patients had 1 dose reduced or
interrupted, and 23 percent of patients had 2 doses
reduced or interrupted.

In the dose-ranging trial, the MDS-001
trial, dose reduction rate was 38 percent in the 10
nmg dose group, but in the 25 ng dose group, over
hal f of the patients had to have 2 dose reductions
with interruptions.

[Slide.]

Virtually, all patients had adverse
events. Eighty percent of patients had Grade 3 or
Grade 4 adverse events. The npbst proninent anong
them wer e henat ol ogi ¢, neutropenia and
t hr ombocyt openi a, infections primarily, pneunonia,

sepsis, and others were 9 percent.
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Fati gue was a prom nent synptom even
though only 6 percent of patients had G ade 4
fatigue. Rashes were inpressive, some covering
over 70 percent of the body that resol ved on
di scontinuation of the drug.

[Slide.]

However, the key question is whether
neutropeni a, thronbocytopenia or other adverse
events, are they due to the disease MDS or to the
drug in an uncontrolled trial

[Slide.]

Serious adverse events with a 10 ny
starting dose occurred in 38 percent of patients in
all 3 studies. The npbst common were henat opoi eti c,
anem a, neutropenia, thronbocytopenia, and
i nfectious, pneunonia, sepsis including urosepsis.
The others were | ess conmon.

[Slide.]

In the 3 studies, there were 28 on-study
deat hs including those that occurred within 30 days
of the | ast dose of the drug, and another 14 deaths

subsequent | y.
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Over one-half of the deaths were due to
i nfections, bleeding, or disease progression to
AML.

[Slide.]

In summary, 408 MDS patients were treated
with starting doses of 25 ng/day or 10 ng/day
| enal i dom de. Excessive toxicity was observed in
that the 10 ng/day dose was reduced and/ or
interrupted in 80 percent of study patients.

Single-armtrials do not permt
attribution of adverse events to MDS or to the drug
or to both. Eighty percent of patients had Grade 3
or Grade 4 adverse events, and 38 percent of
patients had serious adverse events.

[Slide.]

Most common of these were neutropenia,
t hrombocyt openi a, and infections. Mst conmon
reasons for discontinuations fromthe studies were
adverse events - hematol ogic, gastrointestinal, and
der mat ol ogi c.

Most deat hs were due to infections, acute

myel ogenous | eukem a, bl eeding, and cardi ac causes.
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Benefits of red cell transfusion
i ndependence versus risks of neutropenia and
t hr ombocyt openi a need to be assessed.

Thank you.

DR HAZARI KA: Cel gene has a pl anned Phase
Il study ongoing in Europe in MDS patients with a
5q deletion. It is a random zed, doubl e-blind,
pl acebo-control | ed, 3-arm study evaluating a | ower
dose of 5 ng daily versus 20 ng syncopated

The primary endpoint is RBC transfusion
i ndependence for greater than 26 weeks.

[Slide.]

A maj or safety concern for lenalidomde is
teratogenicity, and the nmajor risk managenent goa
is the prevention of fetal exposure to
| enal i dom de

[Slide.]

Exanpl es of other drugs with teratogenic
potential and risk managenent plans to prevent
fetal exposure include thalidom de, which has the
STEPS program and isotretinoin, which has the

| PLEDGE pr ogr am
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[Slide.]

In summary, azacitidine was studied in a
randoni zed, controlled trial, while lenalidonide is
a single-armstudy. Azacitidine was studied in al
MDS subtypes. Lenalidonmde is specific for |ow or
i ntermedi ate-1-risk, transfusion dependent, 5q
del etion. The response criteria are very different
i n both.

[Slide.]

The enbryo-fetal devel opnent in
| enal i donmi de, a thalidoni de anal ogue, has not been
adequat el y addressed. The subnission consists of 2
singl e-arm studi es, one very snall. The
transfusion entry criteria is based on 8 weeks
prior to start of study drug. The nedian was 6
units.

A rolling 56-day transfusion-free period
is used for transfusion i ndependent response. The
RBC transfusi on i ndependent response of 67 percent
was seen with at least 1 gramincrease in
henogl obi n. The medi an duration of transfusion

i ndependence in responders was 52 weeks.
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A maj or cytogenetic response of greater
than 40 percent was seen.

[Slide.]

Al nost all patients had adverse events.
About 80 percent had G ade 3/4 adverse events.

Ei ghty percent patients experienced dose del ays or
dose reductions. Excessive toxicities seen at the
10 ng dose raises a question about the benefit
versus risk profile of this drug in this

popul ati on.

The absence of a control arm makes
attribution of adverse events and deaths difficult.

Thank you for your attention.

DR. MARTI NG  Thank you.

At this point, | would like to turn to the
conmmittee itself, and if there are questions to
either the FDA or the Conpany, please raise your
hand, and we will call you in turn.

Dr. Levine, you may start, please.

Questions fromthe Commttee
DR. LEVINE: | have many, so maybe | will

start with a few and cone back, but one question.
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You didn't really state whether the drug was given
for a certain point and stopped, or whether it was
mai nt ai ned during that week or during that year, or
whatever it is, the duration of the response. Did
they get treated the whole tine?

DR. DelLAP: There were two different
approaches that were evaluated in the course of
these studies regarding the 10 ng starting dose.

I amsorry, | amDr. Robert DelLap. As Dr.
Burton nentioned, | will be noderating the question
and answers for the conpany. | amthe Vice
President for Medical Research at Cel gene. So, |et
me begin again then.

W evaluated, in the course of this
research, two different ways of using the 10 ng
starting dose. One was continuous dosing until the
patient evidenced basically a G ade 4 toxicity at
which tine there was interruption, Gade 4
hemat ol ogic toxicity.

The ot her approach was to cycle with 21
days of dosing followed by a schedul ed 7-day break

Most of our experiences with the continuous dosing
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regi men- -

DR LEVINE: M question was are these
responses, the duration of response that is
mai nt ai ned on treatnent, in other words--

DR DeLAP: Yes.

DR. LEVINE: The second question. This is
excreted into the urine in its active unchanged
parent conpound. What is the toxicity of this drug
inrenal failure? Two-thirds of the drug is the
parent drug in the urine, or insufficiency, rena
i nsuf ficiency.

DR. DelLAP: W are currently enbarking on
studies in renal failure. W do not have a study
inrenal failure at the present tinme. You are
correct that the drug is excreted primarily in
renal failure, and therefore, it is a question as
to whether this patient, a patient with rena
failure would tolerate the drug the same way as the
patient wthout.

I would like to show one slide. W did do
an anal ysis within the MDS-003 study, the key study

that we are tal king about today, where we | ooked at
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the patients who had relatively | ower rena
function as evidenced by cal cul ating creatini ne

cl earance versus patients who had good rena
function based on cal cul ated creatinine clearance,
and we did find the response was not as good in
patients who had inpaired renal function.

Woul d you bring that slide up, please.

[Slide.]

The rate of discontinuations due to
adverse experiences was, in fact, higher in
patients who had inpaired renal function. Despite
the higher rate of discontinuation, we still did
see a 50 percent transfusion i ndependence response
in these patients.

We did see first cycle cytopenias in a
hi gher proportion of these patients, 33 percent
versus 19 percent. Again, we will be doing further
studies, formal studies in renal-inpaired patients,
as well as additional pharmacokinetic studies in
MDS.

DR. LEVINE: So, what do you think your

package insert would say as it relates to, you
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know, as a clinician, am| supposed to put sonebody
on with a creatinine of 2 or not?

DR. DelLAP: The study actually eval uated
patients with creatinine up to 2.5, so it's
reasonabl e to begin patients with at |east nodest
degrees of renal inmpairment on this drug, but they
do need to be nonitored closely, and that is
exactly what the prescribing information will say.

DR. LEVINE: Can | ask one nmore and then |
will conme back? One nore. How many patients were
on GCSF or GMWCSF? Did they respond as the white
count went down? What are the data in that regard?

DR DeLAP: | wll ask Dr. Knight from
Cel gene to address that.

DR. KNI GHT: | am Robert Knight. Yes,
al though we all owed nyel oid growmh factors, only 23
patients actually received them during the study,
and generally, they receive themafter they had a
Grade 4 neutropenia, and the neutrophil counts in
| arge part did respond and respond rel atively
qui ckly.

DR MARTING Dr. Cheson.
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DR. CHESON. Thank you

First, | would like to clarify sonething,
and that is, as raised by Dr. Pazdur and his
col l eagues, this is a very heterogeneous group of
di seases we are working with. Patients with 5q
m nus syndrone al one, which is a very uncomon
entity, actually, in nost series, have a nedi an
survival that approaches 9 to 12 or 14 years, and
with an additional cytogenetic abnormality, you saw
the results fromDr. Dewald. There are other
papers in the literature which have survival as
high as 3 to 4 years. So, you can pick your study
and get your results.

So, it makes it a little difficult to
assess these data because, for exanple, when you
tell me that a certain nunber of patients progress
to AM_, you can say, well, certainly, that is the
eventuality in MDS, but the risk of progressing to
AML is only around 13 to 15 percent in 5g m nus by
itself.

Now, the 5q minus syndronme, by itself, is

a fairly distinct entity recognized by the Wrld
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Heal th Organi zation, which is acconpanied by, in
fact, a nornmal to increased nunber of platelets,

not thromnbocytopenia, as in the other MS
conditions. Therefore, if one sees

t hronbocytopenia in this patient popul ation, one is
more likely to think that it is associated with the
drug, and not with the disease itself.

In fact, they generally only have nild
neut ropeni a, splenonmegaly in about 20 percent of
patients, but the characteristic feature is what we
are facing here, and that is this profound
transfusion requiring anema. Just alittle bit of
intro from anot her perspective.

I have a toxicity question. | guess, you
know, we have seen there is a lot of activity, but
we have seen that there have been consi derabl e dose
nmodi fications, and we have seen a number of deaths
and adverse events that are either attributed to or
not the drug.

In general, when we assess toxicities on a
clinical trial, it's on a scale of unlikely,

possi bly, probably, or nost likely related to the
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drug. It is nmy understanding that wasn't the case
in this study.

Coul d someone comment on this and how this
m ght inpact on the decision as to whether to
attribute a mpgjor toxicity or fatality to the drug
ver sus not?

DR DeLAP: You are correct, Dr. Cheson
The scal e that was used for assessing drug
relati onship by the investigators in this study was
a binary system It was either not suspected to be
drug related or it was suspected to be drug
rel at ed.

So, if one saw a devel oping neutropenia in
the context of the drug adm nistration, and then at
a |l ow white blood count, a patient devel oped an
infection and ultimately died fromthat, that would
be consi dered suspected as potentially related to
the drug.

We did not use a nore precise gradation of
degrees of suspi cion.

DR. CHESON: There is one patient that

seens to be rather troubling as associated to not
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related to the drug, and that was the | ast patient
who died--1 think it was the | ast one on the
list--of an intracerebral bl eed.

When a patient is thronbocytopenic, and
even though it's traumatic, it is hard not to
attribute this to an effect of the drug. For
exanple, if the patient falls down and hits their
head when they are thronbocytopenic, bleeds and
dies, is that because they first had an acute
cerebral episode, fell down and hit their head, or
is it because they fell down and hit their head and
di ed?

In any event, you have to give the benefit
of the doubt to the patient and attribute that to
an effect of the drug, and there was another one in
there al so which was sort of sudden death unknown.
To say these are not drug related is difficult to
accept in the absence of other sorts of
docunent ati on.

DR DelLAP: It is very difficult to cone
to a final conclusion about the attribution of some

of these, of individual cases. Again, as Dr.
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Pazdur said at the start, if you have a random zed
trial, which is in the future for this drug, you
can get a much better estinmate.

We actually feel that given the potentia
i npact of this drug on the course of the disease,
that the survival effect will be favorable with the
magni t udes of the changes we are seeing in bone
mar r ow and cytogenetic conpl ete responses, and
those sorts of things.

But | would like to get back to the one
patient that you nentioned, that fell and hit her
head, and subsequently died. Could |I ask Dr.

Kni ght to just take us through a couple of
additional details on that case?

DR. KNIGHT: Yes. This patient was a
61-year-old woman. She entered the trial with
RAEB, actually with 7 percent blasts, and a
pl atel et count of 99,000. She had achieved a
transfusi on i ndependent response with the drug and
at follow up marrow, her blast count had decreased
to 3 percent.

Her platelet counts had renai ned
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relatively in the sane range, and a few days before
her accident, her platelet count was 76, 000. So,
believe the treating physician assessed this as not
rel ated because the patient had been responding to
the drug and had a history of a relatively stable
pl atel et count, and that's what | have.

DR CHESON. But it wasn't relatively
stabl e because it has just dropped by 20 percent,
but anyhow, none of us were there, so we can't say.

DR KNI GHT: Correct.

DR CHESON: But ny point is in this
context, you have to give the patient the benefit
of the doubt, and not the drug the benefit of the
doubt .

Just for clarification purposes, | notice
inthe earlier trials, the patients were required
to be EPO as it is called here, to have failed
EPO

Nunber 1, was that the case on the pivota
trial? Nunmber 2, could you define what that neans,
"failed EPO " does that nean they responded and

then rel apsed, or they were refractory to EPQ
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because there are cases in the literature of 5q
m nus, that have responded to EPO

The second question before | forget it is
it also wasn't stated in the presentation of the
pivotal trial whether they were required to have a
certain |l evel of henoglobin prior to study entry
rat her than just being transfused because we all
know to get a patient on a drug like this, you
m ght give themtransfusions just so they can get
on the study.

DR DeLAP: | wll ask Dr. List to address
these questions for us.

DR LIST: | think the first question you
asked, Dr. Cheson, and | am Dr. List, by the way,
is regarding the eligibility in the initial trial
and it was defined as at | east 6 weeks of therapy,
if | renmenber right, 40,000 units per week of EPO
to define a patient to be EPO resistant.

Near |y everybody had had nont hs of
therapy, and if they did respond in the past, had
then fail ed and when they went on the trial

On the 003 trial, there was no requirenent

file:///Z|/Storage/09140NCO.TXT (97 of 355) [9/28/2005 10:51:23 AM]



file:/l/Z|/Storage/09140NCO.TXT

for prior EPO so the data that we showed you for
the 73 percent that had prior EPO and fail ed was
according to the local investigator when they
enrolled the trial. So, there was no requirenent
on tinme of the protocol entry to define that.

The second question. The patients had to
be transfusi on dependent on the 003 trial. Are you
tal ki ng about the 0017

DR. CHESON: | amtal king about the
pivotal trial

DR. LIST: They had to have henopgl obin
| ess than 10.

DR CHESON. Ckay, not just having
recei ved transfusion

DR LIST: Right, | see what you are
sayi ng, Yyes.

DR MARTINO Dr. Hussain.

DR. HUSSAIN: | have two questions for the
conpany.

The first one is, if | amnot nistaken, |
saw 40 percent as an E rate, 80 percent of the

patients interrupting their treatnent. Wy do you
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think you have the right dose?

The second question is if you were asked
to do a Phase IlIl trial, why you chose not to.

DR DeLAP: Wth respect to the dose
question, the 10 ng dose needs to be considered in
the context of the initial treatnent of these
patients where we are observing apoptosis of the
abnorrmal clone of cells in the patient's bone
mar r ow.

These patients with MDS and of the
chronosone 5 deletion in their dysplastic clone,
they have a cell clone that is giving rise to a |ot
of their neutrophils and platelets, and as we give
a drug, it causes that clone to apoptose and to be
suppressed or elininated, there can be a period of
time before nore normal cells conme back into the
bone marrow where the patients actually becone
neut ropeni ¢, thronbocytopenic, related again to the
suppression of the clone, which is actually giving
rise to alot of their neutrophils and platelets.

[Slide.]

Internms of if | can just show you one
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