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recogni ze the issue is full approval

Dr. OBrien
DR. OBRIEN: | think it is clearly yes.
To speak to what Dr. Perry said, | nean | think we

are doing the comunity oncol ogists a bit of a
di sservice. Adjusting drugs because of
myel osuppressi on i s not rocket science. Everybody
in oncology does it, it is not very hard to do.

This is a drug that is oral, so you
haven't given 5 days of |1V and now you are stuck
wi th what ever the consequences are. You hold the
drug and then you determ ne when to resune it, and
potentially resune at a | ower dose.

The reason | voted no on No. 2 is because
I think the obvious question is could 5 ng be as
efficacious with less toxicity. On the other hand,
I amso struck by the efficacy, and | do think that
this is a toxicity that is not that difficult to
deal with, that | think it is nuch nore inportant
to get the drug out there.

DR. MARTING  Dr. Hussain.

DR HUSSAIN: | guess to ne, the
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ri sk-benefit ratio, the answer to this would be a
no, but | would point out this. A 7 percent death
rate is the hands of investigators who are using
the drug on a prespecified study is a very high
rate by experienced investigators.

So, now you are going to put it in the
mar ket and expect the person who has never ever
used it before to figure out how to dose reduce.
woul d argue for chenotherapy. There is a |long
track record of what to do

This agent seens to be different, at |east
fromwhat | could see, and the fact the people who
have been using it under the study, despite that,
had 80 percent dose reductions, 40 percent SAEs,
and 7 percent death rate would indicate that even
in the experienced hands, it is a difficult drug to
use unl ess you characterize it better

DR. MARTING Dr. Mortiner.

DR, MORTIMER | think npst antineoplastic
drugs are approved on the basis of a select
popul ati on, who are previously untreated often, and

when the drug gets out into the comunity, what
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happens is patients that we ultimately treat with
these agents have been pretreated, have had prior
irradiation, and we have to learn to nodify them

| think the case is the sane here. | nean
the data is incredibly conpelling. | think it
woul d be a disservice to the patients not to have
this drug available, and I, like Dr. Perry, like to
think that we are able to know how to nodi fy doses

DR. MARTINO Dr. Perry.

DR PERRY: Thank you. If | would recal
to the committee, capecitabine, gentitabine,
navel bine, a long list of drugs have been approved,
have been used by the community, and we have had
the doses reduced to what we find is clinically
ef fective.

I think the conpany has nmade a conpelling
case for the efficacy of this drug. | think the
toxicity is what is expected in this patient
popul ation given their age and bone narrow di sease,
and | amnot surprised to see nyel osuppression. |
think I can handle it.

DR MARTING But | amnot sure the
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question is whether you can handle it. | am going
to trust that you actually could. | think the
question is whether others can handle it.
DR PERRY: \Well, | amconsidering nyself
the | owest common denoni nat or.
DR. MARTI NG  Ah, but some of us would

argue with that very |low position. Sone woul d

agr ee.

Are there other coments? Dr. Bukowski

DR BUKOWBKI: | agree with those last two
comments. | believe this drug is efficacious,

there is no doubt that the data is conpelling, and
we al ways face these agents when they enter the
clinic for the first time with regard to dosi ng,
especially in populations that are ol der, inpaired
organ function, et cetera. These are things that
are | earned.

Now, that doesn't nean it is right. It
woul d be nice to have this nail ed down before we go
in, but the data are so conpelling here that it is
hard to say no to this drug at the present tine.

That's ny view.
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DR MARTING Dr. Carroll.

DR. CARROLL: | amgoing to take the
patient perspective. | ama |long-term survivor of
MDS. | have had it for 15 years. What frightens

me is that we have 15,000 new MDS patients a year.
That nunber is growi ng, and those are NI H
statistics.

Not only is the age |owering, but we even
have infants that are now picking up MDS. |
personal |y have had over 700 units of blood. That
is aunit of blood every week.

Now, any drug that elimnates or reduces
the nunber of transfusions for an MDS patient is
I'ifesaving. Every unit of blood carries iron, which
causes iron overload. Wen you start receiving
bl ood on a weekly basis, it is very, very
difficult, if not inpossible, to keep your ferritin
| evel s down to a safe figure where you are not
goi ng to cause organ damage

Many patients that are on bl ood
transfusions al so devel op anti bodies, and this is

as a result of being transfusion dependent. This
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makes it more and nore difficult to match their
bl ood. This eventually |eads to the day when they
can no | onger get matched bl ood and death ensues.

So, again, anything that reduces the
number of transfusions or elimnates it is
l'ifesaving. So, even 6 nonths or a year, | can't
tell you what that does to just the quality of
life, to be able to go 6 nonths or a year without a
transfusion, spending 7 or 8 hours in a hospita
each week, when you have a disease that is
|ife-threatening, and for many patients, they only
have 2 to 4 years.

So, to date, there is no cure for MDS
okay, except maybe for successful bone marrow
transplant. Making patients transfusion
i ndependent is the next best thing, and for MS
patients, there is only one drug out on the narket
that has been approved by the FDA, and it is not as
effective in reducing the nunber of transfusions
for the nunmber of patients that this clinical tria
seenms to show.

DR MARTING | do need to rem nd the
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audi ence, as well as the group, that we basically
are not dealing for a therapy that anyone that has
a di agnosis of MDS would be getting. That is not
the point to this application. It is a very
specific type of patient we are tal king about here.
It is those with a very specific cytogenetic
pattern.

So, let's not lose track. This is not a
drug that is being pronoted for everybody. So, we
need to think of it in that sonewhat linited
cont ext .

At this point, | trust all of you have
your own views in mnd. Unless there is a burning
di scussi on poi nt which has not been heard before,
would like to put the question to a vote.

Again, this is the question. Do you fee
that this agent today nerits full approval ?

I will start on nmy left. State your nane
first and then your vote.

DR CARROLL: Dr. Robert Carroll. An
enphatic yes.

DR OBRIEN: OBrien. Yes.
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DR FLEM NG Flenmng. No, and let ne
provi de rational e.

DR. MARTING Doctor, | amsorry, but
don't really need to hear your rationale. Your

vote is trusted by this comittee.

DR. FLEM NG But the FDA nmmkes deci si ons,

not advisory conmittees. Isn't the nbst inportant
thing we do on an advisory conmittee is to provide
rational e?

DR. MARTING Then, keep it extrenely
brief for ne, please, because the tine is short and
we are not done.

DR FLEM NG Al right. 1In brief, the
ri sk-benefit analysis that we have here might, in
fact, lead to a justification of approval. In
essence, the public is entitled to not only a
timely, but also a reliable assessnent of benefit
to risk, as well as understanding of, within
reason, what are doses that will allow us to
achi eve favorabl e benefit to risk.

When | reviewed these data, ny initial

i mpression before | got to the end was these setup
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proof of principle that ideally position us to do a
trial, that |ooks at 5 against 10 agai nst control,
that trial is in place.

If, in fact, this approval occurs today,
it islikely to, if anything, delay. |If nothing
el se, it takes away the sense of urgency fromthe
sponsor. It will delay the conpletion of the study
that will truly provide us far nore reliable
i nsights about benefit to risk, as well as
potentially negatively inpacting the devel opnents
in other areas.

So, ultimately, |ooking at the public's
right toreliable, as well as tinely assessnents,
believe the answer that we really need is com ng
fromthat Phase Il trial. Based on these current
data, it establishes plausibility. Hence, ny
answer i s no.

DR. MARTI NG Thank you, and | actually
appreci ate that.

Dr. Hussai n.

DR HUSSAIN: Hussain. No.

DR DORCSHOW  Doroshow. Yes.

file:///Z|/Storage/09140NCO.TXT (208 of 355) [9/28/2005 10:51:24 AM]

208



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

DR BUKOWSKI: Bukowski. Yes.

DR. CHESON. Cheson. | was going to say
what Dr. Fleming said with the additional coment
of there will be an expanded access program
avail able, so we will not be depriving patients of
this drug while we are identifying a safe and
ef fi caci ous dose.

So, ny answer is nho.

DR. ECKHARDT: Eckhardt. Yes.

DR CGRILLO LOPEZ: Antonio Gillo-Lopez.
If I had a vote, | would vote yes.

DR. PERRY: Perry. Yes.

RODRI GUEZ: Rodriguez. Yes.
MARTI NO  Martino. No.

MORT| MER: Mortinmer. Yes.

HAYLOCK:  Hayl ock. Yes.

REAMAN: Reaman. No.

T35 3 3D 3

MARTINO And the tally is 10 yes, 5
no.
The | ast question relates to the issue or

protecting the fetus.
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At this time, |enalidomde, a thalidom de
anal ogue, does not have adequate nonclinica
studies to assess reproductive devel opnent a
safety. Should a risk nmanagenment programwith a
goal of no fetal exposure to Revlimd be instituted
until the nonclinical reproductive devel opment a
safety assessnents are addressed?

Rick, it sounds to ne |like the conpany
does have sone thoughts of putting a programin
pl ace, so do you really want a vote on this?

DR PAZDUR | don't think we have to vote
on this, because | think here again, we have nade
our point relatively clear. W want nore
informati on given the past history with this class
of drugs. We will be insisting on something. This
brings us in step also with their European
col | eagues

DR. MARTING At this point, I will bring
the conmittee neeting to a closure. Thank you

[ Luncheon recess taken at 11:00 a.m]
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AFTERNOON PROCEEDI NGS

Call to Order

DR MARTINO This afternoon, the
conmmittee will discuss NDA 21-877, proposed trade
nane Arranon by d axoSmi thKline, proposed
indication for the treatment of patients with
T-cell acute |ynphoblastic | eukem a and T-cell
| ymphobl astic | ynphoma whose di sease has not
responded or has relapsed with at |east two prior
chenot her apy regi nens.

I would Iike to begin the neeting by
havi ng the conmittee nenbers introduce thensel ves,
and we will start on ny left, please.

I ntroductions

DR O BRI EN. Susan O Brien from M D.
Ander son.

DR. FLEM NG  Thomas Fl em ng, Departnent
of Biostatistics, University of Washi ngton.

DR HUSSAIN: Maha Hussain, Med/ Onc,

Uni versity of M chigan.
DR DOROSHOW  Ji m Dor oshow, NCI .

DR BUKOWBKI : Ron Bukowski, Medical
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Oncol ogi st, develand dinic.

DR. CHESON. Bruce Cheson, Hematol ogic
Oncol ogi st, Georgetown University Hospital.

DR ECKHARDT: (Gail Eckhardt, Medical
Oncol ogi st, University of Col orado.

DR. CGRILLO LOPEZ: Antonio Gill-Lopez. |
am a hemat ol ogi st/oncologist. | amthe Industry
Representative on this comittee, however, |
recei ve no support whatsoever fromindustry for ny
participation here.

DR. PERRY: M chael Perry,

Hemat ol ogy/ Oncol ogy, University of M ssouri.

DR RODRI GUEZ: Maria Rodriguez,

Hemat ol ogy/ Oncol ogy, M D. Anderson Cancer Center in
Houst on, Texas.

DR. MARTING  Silvana Martino, the Angel es
Cinic in Santa Mni ca.

M5. CLI FFORD: Johanna Cifford, FDA,
Executive Secretary to the ODAC.

DR MORTI MER:  Joanne Mortiner, Medical
Oncol ogy, University of California, San Diego.

MB. HAYLOCK: Panel a Hayl ock, Oncol ogy
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Nurse, University of Texas Medical Branch in

Gal vest on.

M5. EICHNER Marilyn Eichner, Patient

Representative for the FDA

DR COHEN: Martin Cohen, Medical
Oncol ogy, FDA.

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

DR PAZDUR  Richard Pazdur, Ofice
Director.

DR. MARTINO. Next, | would |ike M.

Clifford to read the Conflict of Interest Statenent

for the commttee.

Conflict of Interest Statenent

M5. CLIFFORD: The foll owi ng announcenent

addresses the issue of conflict of interest and is

made a 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 firnms regulated by the Center for
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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 |less than $5,001; Dr. Maha
Hussain for owning stock in the sponsor of Arranon
val ued from $25, 001 to $50, 000, and for unrel ated
consulting for a conpetitor for which she receives
| ess than 10,001 per year;

Dr. Gil Eckhardt for unrel ated advisory
board activities for a conpetitor for which she
receives |l ess than 10,001 per year; Dr. Ronald
Bukowski for unrelated consulting for a conpetitor
for which he receives | ess than 10,001 per year;

Thomas Flemng for an unrel ated Dat a,

Saf ety, and Mnitoring Board activity for
conmpetitors for which he earns |l ess than 10,001 a
year fromeach firm and for unrelated Scientific

Advi sory Board activities for a conpetitor for
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whi ch he earns |less than 10,001 per year

Finally, Dr. Alex Levine has been granted
a limted waiver for earning stock in a conpetitor
val ued at greater than $100,000. Under the terns
of this limted waiver, Dr. Levine will be
permitted to participate in the comrittee's
di scussion of Arranon. She is, however, excluded
from voti ng.

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

We 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 nmune Di sease Resear ch.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which an FDA participant has a financi al

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

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

DR. MARTI NG Thank you.

Dr. Pazdur, do you wi sh to nmake any
comrents to the commttee?

DR PAZDUR  No.

DR MARTINO In that case, | could Ilike
to turn to the sponsor and at this point, if you
woul d i ntroduce yoursel ves.

Sponsor Presentation
G axoSmi t hKl i ne
I ntroduction

DR HO Good afternoon. | am Peter Ho,
Vice President for Discovery Medicine Oncol ogy for
G axoSmithKli ne .

We appreciate the opportunity to present
Arranon before the conmittee today.

[Slide.]
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For our presentation, we will have Dr.

St ephen Sallan fromthe Dana-Farber Cancer
Institute describe T-cell acute |ynphoblastic
| eukem a and | ynphobl astic | ynphona.

Dr. Richard Larson fromthe University of
Chicago will sunmarize the efficacy of Arranon from
the pivotal trials.

Dr. Mark Russo from GSK will present the
safety experience, and finally, Dr. WIlliam Carroll
fromNYU will discuss the role of Arranon in the
treatment of this disease before we concl ude.

[Slide.]

In addition, we have with us today the
foll owi ng external consultants.

[Slide.]

And GSK staff to address your questions.

[Slide.]

We will present data supporting the use of
Arranon in the treatnent of patients with T-cell
acute | ynphobl astic | eukenia, or T-ALL, and T-cell
| ynphobl astic | ynphoma, or T-LBL whose di sease has

not responded to or has rel apsed follow ng
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treatnent with at | east two chenotherapy regi nens.

This rare indication has received orphan
drug designation fromthe agency.

[Slide.]

Children born with the genetic deficiency
of the enzyme purine nucl eosi de phosphoryl ase, or
PNP, exhibit profound T-cell |ynphopenia. Their
T-cel | s cannot netabolize guani ne nucl eosi des and
accunul ate toxic | evels of deoxy-GIP.

This clinical observation provides the
rationale for the targeted treatnment of T-cel
mal i gnancies with Ara-G a purine anal ogue that is
resistant to PNP catabolism This results in the
toxi c accumul ation of Ara-GIP in their T-cells,
|l eading to selective death, akin to that seen in
patients with PNP deficiency.

Arranon is a soluble pro-drug of Ara-G
that was devel oped by Gertrude Elian and Associ at es
to precisely exploit this biochenical vulnerability
of T-cells.

Arranon has been in the clinic since 1993,

when Dr. Joanne Kurtzberg initiated the first
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clinical study.

The devel opment of an agent in this rare
T-cell malignancy could only be conducted through
the NCI and the cooperative groups, and we are
grateful for their active partnershinp.

Wth NCI support, the Cancer and Leukemni a
Group B and the Pediatric Oncol ogy G oup, now
Children's Oncol ogy G oup, generated conpelling and
consistent data in a targeted population with no
suitable treatnent alternatives

Thi s submi ssion woul d not be possible were
it not for the collaborative efforts of the CALGB
and COG in providing their data to us for analysis
and today's presentation.

GSK views it as our responsibility to
patients with T-cell ALL and T-cell LBL, to the
clinical investigators, and to the NCI to assenble
the submi ssion with these cooperative group data.

[Slide.]

Now, in the clinic, Arranon has fulfilled
the prom se of T-cell selectivity. Arranon

denonstrates consistent clinical efficacy in both
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children and in adults and in patients with
multiply relapsed as well as refractory disease.

Its safety profile is well characterized
with risks that are common to those of other
t herapeutics used in this disease.

Arranon exhibits a favorable overall
benefit-risk profile for these heavily pre-treated
patients, and as such, Arranon neets a significant
unnet medical need in a rare and | et hal disease.

Despite substantial progress in the
treatment of |eukem as and | ynphonmas, there is no
proven effective alternative therapy available for
patients with rel apsed or refractory T-cell ALL and
T-cel |l LBL.

At this stage, | would like to turn over
the presentation to Dr. Sallan to review the
i ndi cati on.

D sease Overview

DR SALLAN. Good afternoon. M nane is
Stephen Sallan. | ama pediatric oncol ogi st from
t he Dana- Farber Cancer Institute. | would like to

take a few mnutes, if | may, to overview T-cell
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acute | ynmphobl astic | eukema and T-cel
| ynmphobl astic | ynphonma.

[Slide.]

As shown here, collective, these are a
rare group of diseases. It is estimated there are
only about 1,600 new cases per year in the U S
and T-cell ALL and |ynphoblastic |ynphonma differ
fromone another principally in the percentage of
| ynphobl asts in the bone marrow.

They represent 10 percent to 15 percent of
all childhood ALL and about 20 or slightly nore
than 20 percent of all adult ALL. Moyst of these
di seases are in older children and young adults,
and recent studies have shown that rmuch of the
bi ol ogy of these di seases is age-independent.

Specifically, in the findings of notch-1
mut ations found in 50 percent of patients with ALL,
there was no difference at all between the adult
and pediatric populations, and simlarly, in
studi es of gene expression signatures, there was no
age-rel ated difference.

[Slide.]
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Current treatnent approaches consist of
mul ti-agent chenotherapy at the tinme of diagnosis
and for those who go on to relapse at the tinme of
first relapse, as well.

Treatnment is always at those stages with
curative intent: at diagnosis w th chenot herapy
only, and at first relapse, with nulti-agent
chenot her apy whose purpose is to induce a second
compl ete rem ssion, and then the curative part of
the post-relapse treatnment is with stem cel
transpl ant ati on.

[Slide.]

I am showi ng here a representation of a
| arge popul ation of over 1,200 children with acute
| ynphobl astic | eukem a, and the results will show
you that globally in the disease, we see today a 75
percent or nore cure rate.

The heavy line is B lineage | eukenia, the
dotted line, T lineage | eukema , and the principa
differences | would Iike to call to your attention
are that there is nore constitutively resistant

di sease de novo resulting in | ower conplete
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rem ssion rates, a statistically significant
difference, and there is also a higher incidence of
i nduction deaths in treating T-cell patients based
on the intensity of required treatnent, and again a
statistically significant difference, but once they
are in remssion, the relapse rates are essentially
t he sane.

The tine to relapse in T-cell disease
comes nuch sooner, at a nmedian of 1.2 years
conpared to 2.4 years for B |lineage disease, and
there is nore extranedul | ary di sease seen in T-cel
mal i gnancy.

If we were to | ook at the pediatric
| ymphobl astic | ynphoma cohort here, this curve
woul d be at approximately 90 percent, and if we
were to look at the adult T-cell ALL and T-cel
| ymphobl astic | ynphoma, we would find them at about
the 60 to 65 percent event-free survival

So, today, we are left with about 1 child
in 4, and 1 adult in 3 or 2, for whomfirst |ine
conventional treatment if insufficient.

[Slide.]
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What happens at the time of first rel apse?
Here, the population narrows. |It's about 500
patients a year. Again, treatnent is with curative
intent, to induce the second renission foll owed by
a transplant, and the post-transplant outcone for
T-cell ALL patients transplanted in second
rem ssion is approximately 40 percent at two years
for both children and adults. There is not a very
large difference in outcone at this stage

Treatnent-related nortality clearly can
increase at this stage to as high as 5 to 10
percent.

[Slide.]

Turning now to the proposed indication for
drug use, and that is treatnent after second
rel apse. Here, the data are a little nore sparse.
These are pediatric patients fromthe Children's
Oncol ogy Group, treated with what is available, a
small n you will see, and you will see that the
responses are brief, and the overall proportion
alive is zero with none of them surviving as |ong

as a year. This is the dil emm.
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[Slide.]

My last slide indicates what that
popul ati on has been treated with prior to their
second rel apse, and the answer is virtually all of
the children have received virtually all of these
drugs by the time of their second rel apse, their
di sease is refractory.

They have frequently seen nmany of these
drugs on two or nore occasions, and interestingly,
when one reviews the literature for single-agent
activity in T-cell ALL, none of these drugs, as
best one can conpare, have the sane activity
agai nst T-ALL as does nel ar abi ne.

So, what our patients clearly need are new
drugs for relapsed T-cell ALL to give them both
conpl ete rem ssions and neani ngful durations or
rem ssion, which | would define as |ong enough to
get a transplant after the first relapse, 2 to 8
weeks, and certainly |longer than zero for those
after the second rel apse.

Thank you very much. | would now like to

turn the podiumover to Dr. Richard Larson, who
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wi Il discuss the efficacy of the pivotal clinical

trials.
Ef fi cacy Summary
DR LARSON. Good afternoon. | am Richard
Larson fromthe University of Chicago. | chair the

Leukemia Comm ttee for the Cancer and Leukeni a
G oup B.

[Slide.]

There are two cooperative group studies
that provide the basis for the nel arabine
application. The Cancer and Leukenmia Group B led a
trial in adults called 19801 that was joined by the
Sout hwest Oncol ogy Group to accrue sufficient
patients for this Phase Il study.

W eval uated nelarabine in adults with
refractory or rel apsed T-lineage acute
| ynphobl astic | eukemi a or |ynphobl astic | ynphona.
Prelimnary data were presented by Dr. Dani el
DeAngel o at the American Soci ety of Hematol ogy
meeting in 2002, and an abstract was published in
Bl ood on those data. Dr. DeAngelo is here today if

questions ari se.
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The second trial was conducted in

pediatric patients by the Pediatric Oncol ogy G oup,

now the Children's Oncology Goup. This, too, was

a Phase |l study of nelarabine in patients with

refractory T-cell malignancies. A conplete report

on the outcome of this trial was published in the

Journal of dinical Oncology earlier this year by

Dr. Stacy Berg and her colleagues. Dr. Berg could

not be here today, but Dr. Susan Bl aney, one of her

co-investigators, is with us today.

[Slide.]
Both of these Phase Il trials used the
ef ficacy endpoints shown on this slide. 1In the

nm ddl e colum is the conventionally defined
compl ete rem ssion of less than 5 percent blasts
remaining in the bone marrow after treatnment with
no blasts in the bl oodstream with recovery of
platelets to greater than 100, 000, and recovery of
neutrophils to greater than 1, 500.

In addition, there could be no evidence of
extramedul | ary di sease or organonegaly.

A second response criteria of CR* was al so
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used in these trials, together with conplete
remi ssion, again |less than 5 percent |ynphobl asts
in the bone marrow was required, and no circulating
blasts. The difference in this category, however,
is that it did not require recovery of platelets to
100,000/ nmicroliter or neutrophils to greater than
1, 500.

[Slide.]

This slide reviews the rationale for the
CR* endpoint. This is simlar to the CR or CRp
category for patients with acute nyel oid | eukeni a.
CRi neans conplete rem ssion with inconplete
recovery of hematopoiesis, and CRp is conplete
remission with inconplete recovery of platelets to
greater than 100, 000.

It seens true that in these heavily
pretreated patients, many of these patients after
successful anti-Ileukem c treatnent may never have
full hematol ogi c recovery generally because of bone
marrow i njury fromprior therapy, and yet they seem
to benefit considerably fromthe absence of their

| eukem ¢ di sease
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In addition, nany of these patients, soon
after induction therapy, will proceed directly to
al | ogeneic stemcell transplantation and thus never
have full hemat opoietic recovery.

This category of CR* was agreed upon
bet ween the sponsor and the FDA in June 1997, prior
to the beginning of these studies.

[Slide.]

Now, all of the patients on these studies
had received prior therapy for T-cell ALL or
T- 1 ynphobl astic | ynphoma. Some had received one
prior multi-agent regimen and proved either to have
primary refractory disease or had a rem ssion and
| ater rel apsed.

A | arger nunber of patients had received
two or nore prior induction regi mens and proven to
be refractory or to again have rel apsed di sease.

Refractory di sease here neans |less than a
conpl ete response follow ng the nost recent
i nduction attenpt.

[Slide.]

Now, the adult trial CALGP 19801 was an
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open-1label, nmulti-center Phase Il study. The
medi an age for the subjects enrolled was 34 years
with a range of 16 to 66 years. Al of these
patients had refractory or relapsed T-cell ALL or
| ynmphobl astic | ynphonma.

The dose was 1,500 ng/nR2 given on days 1,
3, and 5, to be repeated every 21 days. Two cycles
of nelarabine were pernitted for renission
i nduction plus two additional cycles for
post-rem ssion consolidation therapy for those
patients not proceeding to transplantation

Thirty-nine patients were treated. Eleven
of these had received 1 prior nulti-agent induction
regi nen and 28 patients had received 2 or nore
prior multi-agent induction reginmens.

Bet ween t he Cancer and Leukemia Group B
and t he Sout hwest Oncol ogy G oup together, these 39
patients were enrolled over 37 nonths.

[Slide.]

Shown here are the data on response rate
and duration for the 28 patients who had received 2

or nore prior induction reginmens. The conplete
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rem ssion rate was 18 percent. Wen the CR*
category is included, the overall response rate was
21 percent. The nedian duration of rem ssion was
29 weeks for the CR patients and 24 weeks for the
overal |l response patients.

The duration of these responses extended
from15 to greater than 195 weeks, and conti nuing
in remnssion.

[Slide.]

Thi s bar graph denbnstrates the response
rates, shown first for the 28 patients with 2 or
more prior induction reginens in the dark red bar,
the conplete rem ssion rate of 18 percent, and in
the stippled band, the additional CR* response, for
an overall response rate of 21 percent, and the 95
percent confidence interval

[Slide.]

Wthin these 28 patients, there were 17
patients who were refractory to their inmrediately
prior chenotherapy program and yet their overal
response rate was 24 percent.

And there were 11 patients who had
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received only one prior nulti-agent induction
reginent, and their conplete response rate was 27
percent.

[Slide.]

Shown here is the duration of best
response for individual patients. Here are the 6
pati ents who had received nel arabine after 2 or
nmore prior multi-agent induction reginmens. 1In this
and in subsequent slides, the dark blue bar
i ndi cates those patients treated at a tine of
refractory disease, and the |ight blue bar, those
treated with rel apsed di sease.

The red arrowhead indicates the tine of
al | ogeneic transplantation in this long-term
survivor although this patient has survived w thout
transpl antati on having received just 3 cycles of
nel arabi ne and no further therapy.

The nedi an duration of response for these
6 patients was 24 weeks.

[Slide.]

In this slide is shown the duration of

best response for 3 patients, 3 conplete responders
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after 1 prior nulti-agent reginen. Again, the tine

scal e goes out to 4 years. There was one of these

patients who received a transpl ant.
[Slide.]

This slide shows the overall surviva

the 28 patients with greater than or equal to 2
prior multi-agent induction reginens. The nedian
survival for this group was 21 weeks. The 1-year

survival, as indicated by the vertical dashed I|ine,

was 29 percent with a 95 percent confidence
interval of 12 to 45 percent, and you can see
several long-term survivors

[Slide.]

Superi nposed on the previous curve is the

survival of the 11 patients with 1 prior induction

shown in the dashed |ine, and again severa
| ong-term survivors.

[Slide.]

The pediatric trial was also an

open-1label, multi-center, Phase Il study for

children with refractory or relapsed T-cell ALL or

T-cell |ynphoma. The dose was 650 ng/nR given
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daily on days 1 through 5 and repeated every 21
days.

The nedi an age for these children was 11
years and the range was 3 to 20 years. 151
children were enrolled on this study and treated
across 4 different strata. At the recommended dose
of 650 ng/n2, there were 31 patients with 1 prior
mul ti-agent induction reginmen, and 39 patients with
2 or nore prior multi-agent reginmens.

The Children's Oncol ogy G oup accrued
these patients over 61 nonths tine.

[Slide.]

Shown here are the response rates and
duration for the 39 children with 2 or nore prior
i nduction regimens. The conplete renission was 13
percent. The overall response rate was 23 percent.

The nedi an duration of response was 9
weeks in each category, which is a clinically
meani ngful difference and all owed nmany of these
children to proceed on to stem cel
transplantation, which is the curative therapy in

this subset of patients.
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The overall duration of response extended
from5 to 36 weeks in this group, and 3 to 42 weeks
in the overall response group

[Slide.]

Shown in this bar graph are the CR and CR*
rates. First, for the 39 children with 2 or nore
prior induction reginens for an overall response
rate of 23 percent.

[Slide.]

Anong those 39 patients were 22 children
who were refractory to their inmediately prior
chenot herapy, and yet their response rate was stil
27 percent after nel arabine.

[Slide.]

There were also 31 children who had
received 1 prior induction therapy before receiving
nel arabi ne. Their overall response rate was 48
percent. Wthin this cohort of 31 patients were 9
patients with primary refractory T-cell disease who
had never achieved a rem ssion, and their response
rate to nel arabi ne was 56 percent.

[Slide.]
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Shown here for individual patients are the
9 patients who entered conplete remnission after 2
or nmore prior nulti-agent induction reginens and
recei vi ng nel ar abi ne.

Unli ke the previous slide, the time scale
here extends only to 45 weeks. There were 4
patients within this group of 9 who were able to
proceed to a transplant after nel arabi ne therapy.

[Slide.]

This slide illustrates the duration of
best response for 15 patients who had received 1
prior multi-agent induction and then entered
conpl ete rem ssion after nel arabine therapy. A
| arger nunber of these patients were eligible and
able to proceed to an all ogeneic transplant.

Here, the tinme scale again extends to 5
years tine, and there have been a nunber of
|l ong-term survivors both in patients with rel apsed
di sease and the patients with refractory T-cel
ALL.

[Slide.]

Shown here is the overall survival for the
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39 children who had received 2 or nore prior
mul ti-agent inductions prior to nelarabine therapy.
The nedi an survival for this cohort was 13 weeks.
After 1 year, 14 percent of these patients were
alive. The 95 percent confidence interval was 3
percent to 26 percent.

[Slide.]

Overlaying on the previous slide is the
survival of the 31 patients who had received 1
prior induction reginen with a higher 1-year
survival and a nunber of |ong-term survivors
extending out to 4 and 5 years.

[Slide.]

Addi tional efficacy data are shown on this
slide for a group of 90 patients with rel apsed
refractory T-cell ALL. Some of these were adult
patients treated on the NCI Treatnent Referra
Center protocol or the Special Exception Program
through the University of Frankfurt.

You can see their conplete response rate
in the right-hand colum. |In addition, both adults

and pediatric patients were enrolled on 1 of the 3,
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Phase | trials, and you see here the patients with
rel apsed or refractory T-cell ALL and their
response rates.

[Slide.]

The FDA had asked the sponsor to
retrospectively collect data on the outcone of
transplantation in these patients who had received
nel arabi ne, and the CALGB and the Children's
Oncol ogy Group have provided these data on 6 adults
who underwent transplant after nel arabi ne therapy
and 21 children.

You can see the majority of there patients
did achi eve nyel oid engraftnent as indicated by
nmore than 500 neutrophils for 3 consecutive days
after allogeneic transplantation.

[Slide.]

There is an additional dataset fromthe
Uni versity of Frankfurt in Germany where Dr. Dieter
Holtzer treated 18 patients with rel apsed
refractory T-cell ALL with nelarabine with the
intent of proceeding directly to transplantation,

and 94 percent of those adults had nyeloid
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engraftment follow ng transplantation

[Slide.]

Shown here is a summary of the efficacy
data for those patients who had previously received
2 or nore prior multi-agent inductions. |In the
adult trial, the overall response rate was 21
percent, and in the pediatric trial, 23 percent.

The duration of the response was 4 to
155-plus weeks for the adults and 3 to 42 weeks in
the pediatric series.

The nedi an overall survival was 21 weeks
for the adult trial and 13 weeks for the pediatric
study, and the 1-year survival was 29 percent in
the adult series and 14 percent in the pediatric
series.

[Slide.]

I n concl usi on, nel arabi ne has shown a
meani ngful clinical benefit as denonstrated by the
i nduction of conplete rem ssion in these heavily
pretreated patients with rel apsed and refractory
T-cell ALL of |ynmphoblastic |ynphoma

There have been consistent rates of
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rem ssion for both adult and pediatric patients,
for patients with both rel apsed and refractory
di sease, and across the Phase | and Phase |

st udi es.

In addition, these responses have been
dur abl e and have all owed many patients to proceed
to a successful transplant procedure, and finally,
the 1-year survival has been quite encouragi ng.

Thank you very much. Dr. Russo will now
present the safety data.

Saf ety Summary

DR. RUSSO Thank you, Dr. Larson

[Slide.]

This presentation is safety results
derived fromthe full Arranon Devel opnent Program
We will cover the safety popul ati ons and the Phase
| experience, then, focusing on the experience at
the proposed doses, the hematol ogi c adverse events,
and t he non- hemat ol ogi ¢ adverse events wll be
presented, followed by sone additional detail of
the neurol ogic events, and the finish with

nortality due to the adverse events.
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[Slide.]

At the time of data cutoff, over 980
patients with various malignancies had been exposed
to Arranon. Any SAEs that m ght have occurred in
these 980 patients are avail abl e and are presented
in the NDA. Additional data are available for a
substantial subset of these.

Full| adverse event data are available for
all GSK IND studies, as well as for the 2 pivota
trials. Together, this represents 459 patients
with full adverse event data.

Saf ety data specific for the proposed
adult and pediatric dose reginens are derived from
several sources. For the adults treated at 1,500
mg/ m2 on days 1, 3, 5, we have 36 patients fromthe
CALGB study that you have just heard of.

In addition, we have patients treated at
the sane dose and sane schedul e on PGAA2003. This
is a study of patients with chronic |ynphocytic
| eukem a refractory to fludarabi ne and al kyl at or
t her apy.

Toget her, this yields a total of 103 adult
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patients treated at the adult dosing schedule. The
experience of both popul ations are conbined to

i mprove our ability to characterize for you both
the nature and the frequency of adverse events at
this dose.

For the pediatric popul ation, there were
84 patients treated at the 650 ng/nR2 daily for 5
day schedule, all of themfromthe Children's
Oncol ogy Group study. G ven the |ow incidence of
the di sease under study, we feel that this
represents a substantial database upon which to
characterize the clinical safety profile of
Arranon.

Bef ore discussing the Phase Il experience
at the proposed doses, | will present a brief
overvi ew of the Phase | safety experience

[Slide.]

181 patients were treated in Phase |
across a broad range of doses. Three schedul es
wer e exam ned with nost experience gained at the
daily X 5 schedule. In each schedule, the

dose-limting toxicity was neurologic. At the
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hi gher doses in Phase | and especially above the
maxi mal |y tol erated dose, severe neurol ogic events
occurred, such as ascendi ng pol yneur opat hy,
uncontrol | ed seizures, and severe somol ence.

However, based on the significant
anti-tunor activity seen, it was deemed appropriate
to proceed into Phase Il with recomended doses
initially of 2,200 ng/n2 on days 1, 3, 5 for adults
and 1,200 mg/nm2 X 5 for pediatrics.

In Phase |1, the doses were reduced
foll owi ng the occurrence of significant neurol ogic
adverse events now to the proposed adult dose of
1,500 ng/n2 on days 1, 3, 5, and in pediatrics, 650
mg/ n2 daily X 5.

The dose reductions, together with
hei ght ened clinical awareness, allowed for the
conti nued successful devel opnment of Arranon at the
proposed doses. The safety data presented here
then are fromthe experiences of the proposed doses
in the proposed indications.

[Slide.]

Begi nning with the hematol ogic toxicity,
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there was frequent hematol ogi ¢ adverse events
observed. G ade 4 hematol ogi ¢ adverse events for
bot h popul ati ons regardl ess of relationship are
shown here.

This profile is expected with nucl eoside
anal ogues when used in induction therapy for
pati ents who have been heavily pretreated and who
have bone marrow conpronmi se related to their
di sease. These events were consi dered manageabl e
and of limted clinical significance by our
i nvestigators.

[Slide.]

So, what are the nost common
non- hemat ol ogi ¢ adverse events? Here are the nost
frequent Grade 3 or 4 non-hemratol ogi c adverse
events occurring in the adult population treated at
the proposed dose. Events determined by the
investigator to be possibly related to treatnent
with Arranon are shown in red, while any Grade 3/4
events regardl ess of drug relationship are shown in
blue. Not shown are the Grade 3/4 events that

occurred in fewer than 3 patients.
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Fromthis bar graph, one can see that nost
Grade 3/4 non-henatol ogi ¢ adverse events occurred
in less than 10 percent of patients.

Many of the events, such as febrile
neut ropeni a, pneunoni a, and other infections would
be expected to occur in such a heavily pretreated
popul ation of patients with | eukem a.

[Slide.]

Simlarly, for the pediatric popul ation
treated at the proposed dose, the nobst frequent
G ade 3/4 events occurred in |less than 10 percent
of patients.

As seen here and in the previous slide,
the Grade 3/4 non-henatol ogi ¢ events are ones that
are generally not of great clinical concern with
the exception of the neurol ogic events, for
exanpl e, peripheral sensory neuropathy shown here,
convul si ons shown here.

The neurol ogic dose-linmting toxicity seen
in Phase | and early Phase |l have al ready been
presented. The inportant question at hand, then,

is what was the safety profile of Arranon observed
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in the Phase Il trials at the proposed doses and
schedul es.

[Slide.]

Presented here are the drug-rel ated
neur ol ogi ¢ adverse events observed at the adult
dose. Shown in orange bars is the frequency of a
gi ven event occurring at any grade. Recall that
the previous 2 slides displayed only Grade 3/4
events. Here, the green bars represent the
drug-rel ated Grade 3/4 events

The hi gh grade neurol ogi c events were
i nfrequent, 2 percent or |less, while the | ower
grade events were nore frequent, for exanple, the
17 percent hypoaesthesia represented by the top
orange bar.

Thi s popul ation of patients may be
expected to experience sone additional neurol ogic
events regardl ess of the treatnent, because they
have been heavily pretreated and because of their

under | yi ng di sease.

The next slide shows all events regardl ess

of drug relationship.

file:///Z|/Storage/09140NCO.TXT (246 of 355) [9/28/2005 10:51:24 AM]

246



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

[Slide.]

When events are shown regardl ess of drug
rel ati onship, Gade 3/4 events renmain under 3
percent frequency as just shown. The only change
is that the frequent and typically unrel ated
events, such as headache, now appear.

[Slide.]

Moving to the pediatric neurol ogic-rel ated
events, presented here at the pediatric dose. As
before, orange bars represent the frequency of the
gi ven event occurring at any grade, while the green
bars represent the related Gade 3/4 events.

Not e that the high-grade neurol ogic events
occurred in a frequency of 6 percent or |ess, and
overall, the frequency of the neurol ogic events at
any grade appear less frequent in the pediatric
popul ati on.

[Slide.]

For conpl eteness, | would |ike to show you
the neurol ogi ¢ events regardl ess of drug
relationship in the pediatric popul ation

Simlarly, several event terns becone nore
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prom nent when presented regardl ess of drug
rel ati onship. For exanple, the previous slide had
rel ated Grade 3/4 headache in only 1 percent of
patients, and at any grade at 5 percent. But here,
regardl ess of relationship, 6 percent have G ade
3/ 4 headache and 17 percent had any grade headache.

Simlarly, for convul sions, 2 percent of
patients had related convul sions, while 4 percent
had convul si ons regardl ess.

[Slide.]

Now, froma patient's perspective how
often woul d a patient be anticipated to experience
a Grade 3/4 neurologic event when treated with
Arranon at the proposed dosing schedul e?

When consi dered wi thout regard for drug
rel ati onship, 10 percent of the adult popul ation
treated at the proposed dose had a Grade 3
neur ol ogi ¢ event, and 3 percent had a G ade 4
neurol ogic event, for a total of 13 percent G ade
3/ 4 neurologic events in adults at the proposed
dose.

El even percent of the pediatric popul ation
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had a Grade 3 neurol ogic event, and 8 percent had a
G ade 4 neurologic event, for a total of 19 percent
Grade 3/4 neurol ogi c adverse event rate.

[Slide.]

Sonme data are available on the resolution
of these events. Resolution of events was
docunented in 47 percent of the neurol ogic events
occurring in the adults and in 63 percent of the
neur ol ogi ¢ events occurring in pediatric patients,
but resolution data were not available in all
cases.

VWhere information is avail able, at |east
two-thirds of cases are known to have resol ved.

So, what do these events look |like at the bedside?

[Slide.]

I nvestigators have described for us the
neurol ogi c events in detail. Sommol ence occurring
in 20 percent of adult patients and 7 percent of
pediatric patients is on this slide. For the
typical patient, they would be drowsy or sl eepy on
the day of adm nistration, and the sommol ence woul d

resolve in the days imediately follow ng the | ast
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dose.

Most cases of sommol ence were not
considered clinically significant by our
i nvestigators.

[Slide.]

Moving to the typical patient with
peri pheral neuropathy, they m ght present severa
days follow ng the conpletion of therapy with a
compl aint of tingling, pain, or nunbness in their
| ower extremties in a stocking-like distribution,
perhaps with a conplaint "I can't feel ny feet when
I wal k. "

Investigators tell us that the neuropathy
resenbl es that seen with vincristine or taxanes,
and was nostly sensory. The typical patient m ght
al so have sonme degree of weakness, and the
resol ution of the neuropathy may take a nunber of
days to a nunber of nmonths to resol ve

Fourteen out of the 980 patients treated
across the entire course of the Arranon devel opnment
have devel oped an ascendi ng pol yneuropat hy that has

been referred to by sone as a Quillain-Barre-like
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syndr one.

The observed rate of 1.5 percent should be
pl aced into the context of a desperate need of
these heavily pretreated patients who have
exhausted their treatment options.

Treatnment-related nortality is areality
for sonme patients being treated for rel apsed,
refractory di sease. For prospective historica
data for this and sinilar patient popul ations
include toxic death rates as high as 20 percent
al t hough today's practitioners suggest that a 5to
10 percent treatment-related nortality rate in this
heavily pretreated popul ati on nay be nore common.

[Slide.]

Deat h due to adverse events during
treatnment with Arranon in the pivotal trials is
shown here. N ne out of 187 patients, the 187
coming fromthe 84 plus 103, 5 percent then had
adverse events ending in death.

Only 2 of these were assessed as rel ated
to Arranon therapy, for a 1 percent

treatnment-related nortality rate.

file:///Z|/Storage/09140NCO.TXT (251 of 355) [9/28/2005 10:51:24 AM]



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

252

[Slide.]

So, in summary, Arranon therapy is
associ ated with frequent expected and nanageabl e
hemat ol ogi ¢ toxicity. Neurologic events are the
adverse events of greatest clinical significance.
These were comon, predom nantly of | ow grade, and
reaching the Grade 3 or 4 level in the mnority of
patients.

Many of the neurol ogic events resol ved.
One percent of patients had fatal related adverse
events. At the recommended doses, Arranon

treatment denonstrates an acceptable risk profile

for these desperately ill patients.
At this point, | would like to turn it
over to Dr. Bill Carroll, Chairperson, Children's

Oncol ogy Group ALL Conmittee.
Rol e in Treat ment
DR. CARROLL: Thanks, Mark.
I amBill Carroll and | have the good
fortune of running the Children's Oncol ogy G oup
ALL Conmittee, and | will summarize for you COG s

approach to the devel opnent of Arranon and our
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ongoi ng conmmitnent to the evaluation of this
promni sing agent.

[Slide.]

Li ke most cancers, the evaluation of new
agents for T-ALL and acute | ynphoblastic |ynphonma
takes place in the refractory or rel apsed setting.
These are heavily pretreated patients and as you
have al ready heard, nost of these patients have
adverse risk factors at initial diagnosis and have
al ready received the nost intense treatnent arm on
our upfront trials.

Hi storically, treatment for relapse is
usual 'y individualized based on response to prior
therapy, and I will point out that stem cel
transplantation is often the goal of therapy with
chenot herapy used to induce renmission and lead to
subsequent BMr

Qur approach to clinical trials in the
circunstance is to evaluate a new agent's ability
to induce conplete rem ssion in these heavily
pretreated patient. Random zed trials are not

possible in the relapsed or refractory setting due
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to small patient nunbers, the inability for
i nvestigators to reach agreenent on a uniform
retrieval strategy, the lack of good results using
recycl ed chenot herapy agents, and finally, the
urgency that the doctors have in getting these
patients to subsequent bone nmarrow transpl antation

I nstead, our overarching goal has been to
integrate the nost prom sing new agents, comnmpounds
to provide clinical benefit into the front-Iine
t her apy.

[Slide.]

Arranon, in our estimation, provides
clinical benefit, data you have already seen in
patients with 2 or nore prior inductions, with
notable CR rates, especially for patients in this
treatnment setting.

Mor eover, Arranon has significant activity
in patients at first rel apse where singl e-agent
activity is at a minimum at |east equal to that
provi ded by aggressive nulti-agent regi nens.

Moreover, the safety profile in patients

with relapsed or refractory disease is acceptable,
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and this led us to initiate a feasibility trial in
2001 whereby we are integrating sequenti al
nel arabi ne into a backbone of chenotherapy. It's
our currently open AALLOOP2 protocol for patients
with new di agnosis, high-risk T-cell disease.

[Slide.]

This trial, in turn, formed the foundation
for our newy, soon to be initiated Phase I1I
random zed trial, AALLO434, currently being
negotiated with CTEP, which is a | arge random zed,
multi-center study that seeks to enroll 640
patients with T-cell ALL between the ages of 1 and
30 years.

The study design is such that the
chenmot herapy platformis a nodified BFM regi men,
which is essentially the best armof our recently
conpl eted therapy for high-risk ALL. It is
identical to the currently open study for higher
risk B precursor disease.

Patients will be randonized in a 2 by 2
factorial design to either receive or not receive

Arranon. It will also be random zed to two
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different formul ati ons of nethotrexate during

i nteri mnai nt enance.

I mght point out that only high-risk and

intermedi ate-risk T-cell patients will be eligible

for the Arranon random zation. The prinmary

endpoint is event-free survival at 4 years, and the

first 20 patients with very high-risk disease

defined by an MRD | evel greater than 1 percent wll

receive Arranon in order for us to conplete a

safety phase, and there are five interimevaluation

poi nts during the course of this study.
[Slide.]

This is basically the outline of the

study, where after a 4-drug induction, patients are

random zed to either receive Arranon or 2 different

formul ati ons of nethotrexate.

Si x courses of Arranon will be received in

consol i dation, delayed intensification, and during

the first 3 cycle of maintenance.

The dose of Arranon will be 650 ng/n2 based

on the Phase | and Phase Il studies for 5

consecutive days during the periods | have showed
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you on the last slide.

The assessnent will be event-free surviva
and we are building in a surrogate endpoint, a
m ni mal residual disease endpoint at
post -consol i dati on where half of the patients will
receive 2 courses of Arranon

[Slide.]

So, in conclusion, Arranon provides
clinical benefit with an acceptable risk-to-benefit
profile. It is an effective treatnent for patients
with relapsed or refractory T-cell ALL, npbst of
whom have exhausted all other forms of effective
therapy, and lastly, it has shown clinical benefit
for patients with first, second, subsequent
rel apse, and those with refractory disease.

At this point, | will turn it over to
Peter Ho to provide concluding remarks.

Concl usi ons

DR. HG Thank you, Dr. Carroll

[Slide.]

Thi s afternoon, we have described that

patients who have T-cell ALL and T-cell LBL in
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second or greater relapse or in the refractory
setting have a rare and | ethal disease.

We have shown that Arranon has an
acceptabl e safety profile. As with other
nucl eosi de anal ogues, Arranon exhibits
myel osuppressi on and has associated with it
neur ol ogi cal events.

As Dr. Russo has described, the
hemat ol ogi ¢ adverse event profile is expected and
can be well managed in this setting. The early
experience with Arranon at hi gher doses is
particul arly concerning for neurol ogi cal adverse
events, but follow ng reductions in the recommended
doses, these events are now nostly of |ow grade

We do fully acknow edge that G ade 3 and 4
neur ol ogi cal events may occur with treatnent,
however, this nust be viewed within the context of
these patients who have exhausted standard
treatment options.

[Slide.]

As Dr. Larson has described, Arranon has

shown us clinically meaningful benefit as a single

file:///Z|/Storage/09140NCO.TXT (258 of 355) [9/28/2005 10:51:24 AM]



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

259
agent in patients with relapsed and refractory
T-cell ALL and T-cell LBL.

As a targeted agent, it shows consistent
rates of conplete rem ssion in second line and in
third line treatnent, in patients who have been
refractory to their nost recent induction attenpt,
and in children and adults.

These conpl ete renissions are durable and
allowed time for transplantation. Conplete
rem ssions are clinically significant in the
treatnment of patients with | eukenias and | ynphonas,
and are historically accepted as an endpoint for
the approval of novel agents in these di seases.

Mor eover, we have denonstrated in our
pivotal trials survival at one year for patients,
the first such denonstration of this endpoint for
this patient popul ation.

So, we agree with Dr. Carroll that Arranon
exhi bits an overall favorable benefit-risk profile
for our proposed popul ation of children and adults
with T-cell acute |ynphoblastic | eukenia and

| ynphobl astic | ynphoma, and that is why we are here
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seeki ng regul ar approval for Arranon in this
i ndication this afternoon

Thank you very much.

DR MARTINO Thank you, Dr. Ho.

Next, | would like the FDA to present
their review of these studies.

FDA Presentation
Arranon (nel arabi ne) FDA Revi ew

DR COHEN. Good afternoon. | amDr.
Martin Cohen and the NDA being presented today is
No. 21-877.

[Slide.]

The study drug is nelarabine, which is a
pro-drug to Ara-G  The sponsor, as you know, is
d axoSmithKli ne. Nel arabi ne, as we have heard, is
a purine nucl eosi de anal ogue that is netabolized to
its triphosphate conjugate by deoxycytidi ne ki nase
within tunor cells.

The relative sensitivity of T-cells to
Ara-GDP is due to a higher initial intracellular
Ara-GDP concentrations in T-1ynphocytes versus

B- | ynphocyt es.
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[Slide.]

The proposed indication for this NDAis
that nelarabine is indicated for the treatnent of
patients with T-cell acute |ynphobl astic | eukem a,
subsequently designated as T-ALL, and T-cel
| ynphobl astic | ynphoma, subsequently designated as
T-LBL, whose di sease has not responded or who have
rel apsed following treatment with at |east two
chenot her apy regi nens.

[Slide.]

As you have heard, two, Phase Il clinica
trials to denonstrate the safety and efficacy of
nel arabi ne were submtted, one in pediatric
patients conducted by the Children's Oncol ogy
G oup, the other in adult patients conducted by
Cancer and Leukenmia Group G as an intergroup tria
in cooperation with the Sout hwest Oncol ogy G oup

The pediatric study included 145 patients,
21 years of age and younger, who had rel apsed or
refractory T-ALL or T-LBL.

Several different nel arabi ne doses were

studi ed. The rel evant pediatric efficacy popul ation
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i ncluded 70 patients, 30 of whom had received two
or nmore prior induction reginmens, and 31 who had
recei ved one prior induction reginen.

The CALGB adult study included 39 treated
patients, 28 of whom had received two or nore prior
i nduction regimens, and 11 who had recei ved one
prior induction reginen.

[Slide.]

The dose and schedul e of nelarabine in the
pedi atric study was 650 ng/ n2/ day adm ni st ered
i ntravenously over 1 hour daily for 5 consecutive
days repeated every 21 days. The dose and schedul e
of nelarabine in the adult study was 1,500 ng/nR
adm ni stered intravenously over 2 hours on days 1
3, and 5 every 21 days.

[Slide.]

Response definitions are listed on this
slide. A conplete response required no circulating
bl asts, no extranedul |l ary di sease, and an ML bone
marrow defined as having | ess than 5 percent
| ynphobl asts. There al so had to be recovery of

peri pheral blood cell counts to a level of an
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absol ute neutrophil count greater than or equal to
1,500/ microliter, platelets greater than or equa
to 100,000/ mcroliter, and henogl obin greater than
or equal to 10 g/dL for subjects less than 2 years
of age, and greater than or equal to 11 g/dL for
patients greater than or equal to 2 years of age

A conpl ete response starred or CR* neets
all the criteria of a CR except that one or nore
el ements of the peripheral blood count had not
reached | evel s specified above or that the bone
marrow remai ned hypocel | ul ar.

There was an i ndependent revi ew of bone
mar r ow aspi rates and/ or biopsies for responders
whose marrow slides were avail abl e.

[Slide.]

For both of the Phase Il studies, the
primary efficacy objective was to determine the
compl ete response rate and the CR* rate. One
secondary objective was to docunent response
duration. This evaluation was frequently
confounded by the fact that patients in

nel ar abi ne-i nduced conpl ete rem ssion may have

file:///Z|/Storage/09140NCO.TXT (263 of 355) [9/28/2005 10:51:24 AM]

263



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

264
recei ved additional therapy including stemcel
transplantation prior to di sease progression or
recovery of peripheral blood cell counts.

This additional therapy, as we have heard,
i s considered standard of care.

[Slide.]

Turning now to the pediatric study.

[Slide.]

Study inclusion criteria included an age
| ess than or equal to 21, and the diagnosis of
refractory or recurrent T-ALL or T-LBL. Eligible
patients were in their first or subsequent rel apse
and/or they were refractory having failed to
achieve a renission following one or nore different
regi nens.

Patients had a Karnof sky perfornmance
status greater than or equal to 50, and had
adequat e bone marrow, liver, and renal function,
and no severe infection. Exclusions included
preghant or |actating wonmen and patients with
baseline greater than or equal to Gade 2

neur opat hy.
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[Slide.]

A total of 78 United States and Canadi an
sites participated in the pediatric Phase |l study.
There were 109 investigators. As | nentioned
previously, there was independent pathol ogy review
to confirmresponse to therapy for patients whose
marrow slides were avail abl e, and approxi nately 90
percent of responders were, in fact, revi ewed.

[Slide.]

Effi cacy study patients who received
nel arabine, 600 ng/nR2 daily X 5 are listed on this
slide. The 39 Goup 2 patients, the patients
rel evant to the proposed indication, had T-ALL or
T-LBL that had rel apsed or had been refractory to
two or nore prior induction reginens.

The 31 patients in Goup 1 had rel apsed or
had been refractory to one prior reginen.

[Slide.]

Denogr aphi cs and Kar nof sky performance
status of study patients are shown on this slide.

A total of 70 patients, 39 Goup 2, and 32 Goup 1

were enrolled and treated. As indicated, the mean
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age was approximately 11.5 years. The mmjor of
study patients were mal e and caucasi an. The
majority of patients had a Karnofsky perfornmance
status of 80 or better.

[Slide.]

Di sease characteristics of study patients
are shown on this slide. As seen, a |large ngjor of
patients in both groups had T-cell ALL, 79 percent
in Goup 2, and 90 percent in Goup 1. Nearly al
pati ents had bone marrow i nvol venent, 3 percent of
each group had CNS invol venrent, and 44 percent of
patients in Goup 2 and 32 percent in Goup 1 had
extranedul I ary invol venent including | ynph nodes,
spleen, liver, and kidneys.

[Slide.]

Nunber of induction regi mnens adm ni stered
to Goup 2 patients prior to entry into the
nel arabi ne study are listed on this slide. As
indicated, the najority of patients have received
two prior induction reginens, 18 percent of treated
patients have three prior induction reginmens, and 5

percent each had four or five prior reginens.
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[Slide.]

As previously indicated, rate of conplete
response and conpl ete response w t hout henatol ogic
and/ or bone marrow recovery were the primary
nel arabi ne efficacy endpoints. Al responses were
confirnmed by the FDA.

For Group 2 patients whose di sease had
rel apsed or was refractory to two or nore induction
attenpts, the CRrate was 13 percent and the CR
plus CR* rate was 23 percent.

Addi tional evidence for nel arabine
activity against T-cell ALL and LBL is evident from
the 31 Goup 1 patients who had failed only one
prior induction. 1In this group of patients, the CR
rate was 42 percent and the CR plus CR* rate was 48
percent .

[Slide.]

This slide sumari zes response rates by
di sease type, nanely, T-ALL versus T-LBL. As
i ndi cated, there were relatively small nunbers of
LBL patients, 8 in Goup 2, and 3 in Goup 1.

For Group 2 patients, CR plus CR* rates
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were roughly conparable for the two histol ogic cel
types, 22 percent and 25 percent. None of the
three Goup 1 LBL patients responded.

[Slide.]

This slide shows pediatric T-ALL/LBL
patients who received a transplant after initial
nel arabi ne treatnent. Because stemcell or marrow
transplants may be associated with durable
rem ssions, there is pressure to proceed with
transplant if a suitable donor is avail able.

In the present study, 4 of 9 CR or CR*
G oup 2 patients underwent transplant. For Goup 1
patients, 10 of 15 CR or CR* patients, or 67
percent, received a transplant.

[Slide.]

This slide summarizes rem ssion duration
in weeks for Goup 2 and Goup 1 CR and CR*
pati ents who received nel arabi ne 650 ng/ m2 and who
did not undergo a transplant. There were 5 G oup 2
patients and 5 Goup 1 patients.

VWhile in rem ssion, these patients may

have received additional intrathecal therapy
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denoted by IT on the slide, and additional systemc
chenot herapy denoted by SYS on the slide.

The | ongest rem ssion duration for Goup 2
non-transpl anted patients w thout additiona
therapy was approxi mately 14 weeks, the first Goup
2 patient listed who had an overal |l rem ssion
duration of 42.1 weeks, and the | ongest rem ssion
duration for Goup 1 patients w thout additiona
system c therapy was approxi mately 9 weeks.

[Slide.]

Turning now to the adult study.

[Slide.]

Denogr aphi cs and Kar nof sky performance
status of study patients are shown in this slide.
A total of 39 patients, 28 Goup 2, and 11 Goup 1
were enrolled and treated. As indicated, the nmean
age was approximately 30 years. The majority of
study patients were mal e and caucasian. The
majority of patients had a perfornmance status of
zero or 1.

[Slide.]

The di sease characteristics of study
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patients are shown in this slide. As seen, a |arge
majority of patients in both groups had T-ALL, 61
percent in Goup 2 and 82 percent in Goup 1.
Extranedul | ary di sease was present in 71 percent of
Goup 2 patients including CNS | eukenia in 14
percent. Fourteen percent of Goup 2 patients had
had a prior transplant.

[Slide.]

This slide indicates the percent of
patients with a CR and the percent of patients
attaining either a CRor a CR*, and again, all
responses have been confirmed by FDA.

For Group 2 patients whose di sease had
rel apsed or was refractory to two or nore induction
attenpts, the CRrate was 18 percent and the CR
plus CR* rate was 21 percent. For Goup 1 patients
who had rel apsed or were refractory to one prior
regi nen, correspondi hg response rates were 18
percent and 27 percent.

[Slide.]

This slide sumari zes response rates by

di sease type, nanely, T-ALL versus T-LBL. As
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i ndicated, there were relatively small nunbers of
LBL patients, 11 in Goup 2 and 2 in Goup 1. For
Goup 2 patients, CR plus CR*, rates were roughly
conparable for the two histologic cell types, 24
percent and 22 percent respectively.

In Goup 1, CRs were seen in both ALL and
LBL phenotypes.

[Slide.]

This slide shows adult T-cell ALL/LBL
patients who received a transplant after initial
nel arabine treatment. In the present study, 1 of 6
CR or CR* Goup 2 patients underwent a transplant.
For Goup 1 patients, 1 of 3 CR or CR* patients, or
33 percent, underwent the transplant.

[Slide.]

This slide summarizes rem ssion duration
for Goup 2 and Group 1 CR and CR* patients who did
not undergo a transplant. There were 5 G oup 2
patients and 2 Goup 1 patients. None of these
patients received additional therapy while in
rem ssion.

The | ongest rem ssion duration for Goup 2
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non-transpl anted patients was 195-pl us weeks, and
the | ongest remission duration for Goup 1
non-transpl anted patients was 217 weeks.

[Slide.]

Supportive evidence for nel arabine
efficacy in pediatric and adult T-cell ALL/LBL
patients conmes fromresponse rates observed in
three, Phase | trials that included pediatric and
adult patients.

There were a total of 25 pediatric
patients in the three studies. The nel arabine
schedul ed study included daily X 5, daily X 3, and
days 1, 3, and 5. For each schedule, treatnents
were to be repeated if indicated at 3-week
intervals. N ne pediatric patients, or 36 percent,
achieved a CR  Four adult patients, or 16 percent,
al so achieved a CR

[Slide.]

Turning now to safety, Grade 3/4 in
non- neur ol ogi ¢ adverse events regardl ess of
causality occurring in 84 pediatric patients

recei ving nel arabine 600 ng/n2 daily X 5 are
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sumrari zed on this slide

As expected, hematologic toxicity
mani f est ed by decreased henopgl obin, decreased white
bl ood cell and neutrophil counts, and decreased
pl atel ets were nost frequent. Approxinmately, 90
percent of study popul ati on had Grade 3/4
hemat ol ogic toxicity.

Grade 3 neutrophil toxicity was observed
in 10 percent and G ade 4 neutrophil decrease in 28
percent of patients. Febrile neutropenia was
reported, as was infection conplicating
neut r openi a.

A variety of laboratory toxicities was
al so observed including Gade 3/4 increased
transani nases and bilirubin in 4 and 9 percent of
patients, and decreased al bunin and potassiumin 6
percent of patients. Constitutional synptons
i ncluded asthenia and of note, G ade 3/4
gastrointestinal toxicity was not observed.

[Slide.]

This slide lists neurol ogi c adverse events

observed in the COG study. As nentioned,
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neurologic toxicity was dose limting. For
pediatric patients, at 650 ng/nR daily X 5 days, 38
percent of patients had neurol ogic events, 14
percent Grade 3, and 8 percent G ade 4.

These nunbers, though, are likely an
underestimte as patients were often removed from
study if they devel oped Grade 2 neurol ogic
toxicity. The nost frequent neurol ogi c adverse
event irrespective of causality was headache. Six
percent of patients had Grade 3/4 headache and 17
percent of patients had any grade of headache.

O her toxicities included sommol ence or
| ower ed consci ousness, hypoesthesia, and
neur opat hy, and neuropat hies as we have heard m ght
be either sensory or motor or both. Seizures,
par est hesi as, trenor, and ataxia al so occurred, and
1 patient had status epil epticus.

[Slide.]

Grade 3/4 non-neurol ogi c adverse events
regardl ess of causality occurring in 103 adult
patients receiving nel arabine 1,500 ng/n2 days 1,

3, 5, every 21 days, are summarized on this slide.
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As expected, again hematol ogic toxicity
was nost frequent and occurred in about 70 percent
of study patients. G ade 3 neutrophil toxicity was
observed in 4 percent, and G ade 4 neutrophi
decrease in 12 percent of patients. Again, febrile
neutropeni a was reported, as was infection
conpl i cating neutropeni a.

Grade 3/4 gastrointestinal disorders
i ncl uded nausea, diarrhea, vomting, constipation,
and stomatitis. Each of these Gade 3/4 toxicities
occurred in about 1 percent of treated patients.

Constitutional synptoms included fatigue
and asthenia. Respiratory disorders included cough
and dyspnea, and Grade 3/4 AST increase was noted
in 2 percent of treated patients.

DR. MARTING Dr. Cohen, | amsorry, |
need to stop you. You confused nme a bit. The 103
N comes fronf?

DR COHEN: Cones from Phase |

DR MARTINO So, it's all of the data
combi ned. Thank you. | assunmed as mnuch, but |

need to be sure.
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[Slide.]

DR COHEN: Again, in adults, neurologic
toxicity was dose limting. Four adult patients at
1,500/ n2 on days 1, 3, and 5, 72 percent of
pati ents had neurol ogi c events, 10 percent G ade 3,
and 3 percent G ade 4.

As previously indicated, this is likely an
underestimte as patients were often renpoved from
study with greater than or equal to Gade 2
neur ol ogi ¢ events. Frequent neurol ogi c adverse
events irrespective of causality included headache,
somol ence, hypoest hesia, and neur opat hy.

Di zzi ness, paresthesia, trenor, and ataxia
al so occurred. Additional G ade 3 events were
aphasi a, convul sions, hem paresis, and | oss of
consci ousness, each reported in 1 patient or about
1 percent.

Addi tional Grade 4-plus events were
cerebral henorrhage, comm, intracranial henorrhage,
| eukoencephal opat hy, and netabol i ¢ encephal opat hy,
each reported in 1 patient. Blurred version was

al so reported in 4 percent of adult patients.

file:///Z|/Storage/09140NCO.TXT (276 of 355) [9/28/2005 10:51:25 AM]

276



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

277

There was a single report of
bi opsy-confirmed progressive multifoca
| eukoencephal opathy in the adult population. There
have al so been reports of events associated with
denyel ini zati on and ascendi ng peri phera
neuropat hies sinmilar in appearance to the
Gui | | ai n-Barre syndrone.

[Slide.]

In conclusion, this slide sunmarizes CR
and CR* rates in pediatric and adult patients with
T-cell ALL/LBL who had rel apsed or were refractory
to 2 or nore prior treatnent reginmens, the patient
popul ati on corresponding to the proposed
i ndi cati on.

The CR rates were 13 percent and 18
percent in pediatric and adult popul ations
respectively. The CR plus CR* rates were 23
percent and 21 percent respectively.

[Slide.]

Addi tional evidence for nel arabine
activity against T-cell ALL or LBL is evident from

patients who had only 1 prior induction. 1In this
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group of patients, the CRrates were 42 percent and
18 percent in pediatric and adult popul ati ons
respectively, and the CR plus CR* rates were 48
percent and 27 percent respectively.

[Slide.]

This slide indicates that CRs and CR*s
occurred in both disease types, that is, T-cell ALL
and T-cell LBL. Included in this tabulation are
both pediatric and adult patients. The pediatric
patients were treated with nel arabi ne doses of 650
mg/ m2 or 900 ng/n2. The CR rates were 13 percent
and 21 percent in T-cell ALL and T-cell LBL
popul ati ons respectively.

The CR plus CR* rates were 23 percent and
25 percent respectively.

[Slide.]

As to the safety conclusions, toxicity was
as expected for a pretreated rel apsed, refractory,
acute | eukem a population. Principal toxicities in
pediatric patients were prinmarily | aboratory
abnormalities and included hematol ogic toxicity

occasional ly acconpani ed by febrile neutropenia and
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i nfection.

O her | aboratory abnornmalities included
i ncreased transam nases and bilirubin and decreased
pot assium and al bumn. Principal toxicities in
adul ts were henmatol ogic, gastrointestinal including
nausea, voniting, diarrhea, and constipation, and
respiratory disorders including cough and dyspnea.

Neurol ogic toxicity was dose limting for
pediatric and adult patients. The neurol ogic
toxicity was simlar to that seen with severa
ot her anti-cancer drugs including fludarabine and
hi gh- dose cytosi ne arabi nosi de. Most neurotoxicity
resol ved over tine, but status epil epticus was
fatal in 1 patient.

[Slide.]

To conclude, | wuld like to indicate a
difficulty encountered in evaluating this
operation. As listed on this slide, the
traditional endpoints for evaluating acute | euken a
studi es include conplete response rate, conplete
response duration, and overall survival

A confounding factor in evaluating this
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NDA were that sone patients who were CRs or CR*s
were transplanted early, before nel arabine response
duration could be determined. Wile early
transplantation is the standard of care, it makes
it difficult to determ ne how much of the
subsequent response duration can be attributed to
nel arabi ne and how nmuch to transplant-rel ated
treat nent.

In present the study results, | chose not
to di scuss response duration in transplanted
pati ents because of the previously nentioned
uncertainty. | also did not present survival data
because there was no conparator. Wether this was
reasonabl e or not nust be considered by ODAC, and
thank you for your consideration.

DR. MARTI NG  Thank you, Doctor

At this point |adies and gentlenmen, |
would like to give you all a 10, not 15, 10-m nute
break. So, | would |ike you back here and ready to
go at 25 after.

[ Recess. ]

Qpen Public Hearing
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DR. MARTING The next portion of this
meeting is the Open Public Hearing. There are two
fol ks who have asked to be heard. Please, for
those of you that are going to address us, there is
a mcrophone at the end of the tables, and that is
the one we would like you to use.

As you get ready, our first speaker is
M chelle Poll ak fromthe Wellness Community. |Is
M chel | e avail abl e? Apparently, Mchelle is not
goi ng to address us.

David and Kyl e Naber, if you would
approach the mcrophone, but before you speak, |I
need to read sonething to you, please.

Both the Food and Drug Administration and
the public believe in a transparent process for
i nformati on gathering and deci si onmaki ng. To
ensure such transparency at the open public hearing
session of the Advisory Committee neeting, 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
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of your witten or oral statenment, to advise the
conmittee of any financial relationship that you
may have with the sponsor, its products, and, if
known, its direct conpetitors.

For exanple, this financial informtion
may include the sponsor's paynment of your travel,
| odgi ng, or other expenses in connection with your
attendance at this neeting.

Li kewi se, the FDA encourages you at the
begi nni ng of your statenent to advise the conmttee
if you do not have any such financial relationship.
If you choose not to address this issue of
financial relationship at the begi nning of your
statement, it will not preclude you from speaki ng.

Pl ease.

MR. NABER  Thank you. Good afternoon.
My name is David Naber and | am here with ny
10-year-old son Kyle, who is a 5-year T-cell
| eukem a survivor.

I want to thank you for the opportunity to
speak before you today, and for the record, as a

way of disclainmer, daxoSnmthKline has paid for our
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travel here and is paying for our hotel and
accommodati ons, meals, and such while we are here
in the Washington, D.C. area. However, they have
not conpensated ne in any other way to speak on
behal f of either their conpany or, in particular,
for Arranon.

One of Shakespeare's npbst fanpbus quotes is
"To be or not to be, that is the question," and
that quote is really about nmaking decisions. In
this case, the decision that ny wife and | were
faced with was one that could result in ny then
4-year-old son living or dying.

You know, we neke thousands of decisions
every day. Sone are very easy, sone are hard, and
some are downright inpossible. About five years
ago, ny wife and | were faced with a life or death
question regarding Kyle. That basic question was
shoul d we use 506U78, which will always be known to
me as that, Arranon to everybody else, but it's
indelibly in nmy mind as that term but do we use
that or do we not.

Qovi ously, the answer to that question was
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yes, which is why Kyle and | are here today. But
in order to tell you the full story, | need to
rewi nd about five years ago and tell you how we
came to be faced with that actual decision, how did
we get to that question, how did we get to that
point in our life.

In January of 2000, ny family and | were
living in Cairo, Egypt, where | worked installing
comput eri zed medi cal systens into hospitals there
One night on coming honme fromwork, ny w fe asked
me if | could check Kyle as if | have sone clinica
background and coul d make a better judgment than
she coul d, but she had noticed a lunp in his
stomach, just below his ribs, and asked ne if |
coul d check that, which | did, and | notice the
same thing, so, okay, we both now realized there is
a lunp there, so what do we do about it.

The fortunate part of this is that in ny
wor ki ngs on the projects that | was doing there in
Cairo, | was fortunate enough to have an M D./ Ph. D
on ny staff, who also actually happened to work for

the National Cancer Institute in Cairo, so | had a
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very well-qualified person to give nme a hand.

| asked himto come over and check on
Kyl e, which he did. After examning himin ny
house, his conclusion was that it was probably his
spl een and that in order to know that for sure, he
woul d need an ul trasound.

Fortunately, we were able to arrange an
ul trasound that evening, which was done and it
confirmed that, in fact, it was his spleen that had
grown out, up and below his ribs, and was now
pr ot r udi ng.

Again, and you will find as | read this
story, | think, that many mracul ous things
happened during this tine, things that just fel
right into place for us. As it happened, this
particul ar doctor also had a coll eague who owned a
lab in the same town that we lived in, convinced
himhe would Iike himto open that |ab and actually
do sone bl oodwork on Kyle that night still, which
he di d.

So, we went to the lab, we had | abwork

done. | amgoing back home, | amriding with the

file:///Z|/Storage/09140NCO.TXT (285 of 355) [9/28/2005 10:51:25 AM]



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

286
doctor and nyself in our car, and | am goi ng back
to ny house, and the phone rings for the doctor. |
can still very well renenber listening to that
conversation, nost of which was in Arabic. | do
speak some Arabic, but not well enough to keep up
with that particul ar conversati on.

However, as we all know, nedicine is
practiced in English and all the di sease nanes are
in English, so amidst all this Arabic, the word
| eukem a cane out. Now, honestly, | can't tell you
how far ny heart sank when | heard those words, and
the reason | say that is for nmany people, finding
out that your child mght have | eukem a is bad
enough. Wen you are finding out that your child
m ght have | eukem a when you have had a brother who
has died fromleukema, it is really devastating

Not only do you know what the disease is,
you know probably way nore than you want to know
about what the future could possibly hold for your
son.

Qur next stop after hearing that news was

to head downtown to see an Egyptian pediatric
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oncol ogist to confirmthe lab's assessnent, and in
this case, by doing a bone marrow bi opsy. However,
in | ooking around his office, which was | ess than
what | woul d consider nmy standards of cleanliness
and t herefore goes over into what you ni ght expect
his procedures to be, and those kinds of things,
when | ooki ng around, | opted to decline at that
poi nt for those reasons, as well as the fact that |
assuned that once he returned to the U S., which it
was obvi ous he would get treatnment here, that no
doctor in their right mnd would just take that
person's word for it, and they would just do it
again, and | saw, having actually w tnessed one of
these, | saw no reason to put himthrough that
twice in probably a 24-hour period.

At that point, then, we are stil
relatively unsure whether Kyle has | eukeni a or not.
We know that the bl oodwork woul d show that, but
fromny understanding, and | have no clinica
background, so if | say sonething that is wong, |
apol ogi ze to all of you well-educated fol ks here,

but | understand that the lab results for | eukem a
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can look very simlar to nononucleosis, so | was
hopi ng for a m sdiagnosis froma |ab guy. However,
not knowi ng whet her that was true or not, | had no
choice but to send himhone, which | did.

I sent ny wife back along with Kyl e where
they inmmedi ately went to Children's Hospital of
W sconsin, which was |ocated in M| waukee. There,
he was diagnosed with T-cell acute |ynphocytic
| eukema. O course, knowing that this is the nost
common, highly treatable as we heard today, the
cure rates are quite high, you sort of count your
bl essi ngs and think, okay, if | have to have a
| eukem a, this is not a bad one to have, if you can
actually put it that way.

So, we counted our blessings on that and
said, okay, let's get started, so he was started in
the standard induction protocols that were
consistent with is findings, and things were
| ooki ng pretty good.

I arrived back in the United States al ong
wi th ny daughter about a week after Kyle and his

nmot her had left the country, where | went straight
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to the hospital to neet with the oncology teamto
| earn about Kyle's condition and what the plan was
to treat him

One of the things that surprised ne the
nmost during that neeting was that the drugs that
were being used to treat himwere the same drugs
that were used to treat ny brother 25 years before,
and as they listed off several of the drugs nanes,
and again here today | heard many of the sane ones
that bring ny quite a few nenories of ny chil dhood,
I couldn't help but sit there and think is it
really possible that 25 years later, we really are
still using the sane drugs, have we not cone up

wi th somnet hing better.

O course, | asked all the questions, you
know, like that, and what | was told nmade sense, is
that we are still using the same drugs, but we know

how to use thembetter. That is where the gain has
been over the |ast few years.

About six weeks into his treatment, we
were told that the chemot herapy was not working, so

he failed his induction. It had helped a little
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bit, but his nunbers were still out of range, he
was still active in his |eukem a.

At that point, we were told that the only
other potential treatnment was a bone marrow
transplant, and, of course, like any parent, you
ask all the sane questions, are you sure it's not
working as if they would lie to you, but you ask
those questions are you sure it is not working,
aren't there other protocols, aren't there other
drugs, isn't there anything else, and the answer to
those questions was no, there is not.

As | alluded to in the beginning, ny
br ot her subsequently succunbed to | eukem a, and he
was never really a candidate for bone marrow
transplant, so now we were sort of getting into
territory that was a little unfanmiliar to ne.

In discussing these things with our
doctors, what | found out is three things, that in
order to do a bone marrow transplant, first, you
have to have a donor. Makes sense. Two, you have
to be in renmission, and, three, that was really the

only other treatnment option for Kyle at that tine.
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So, for the first one of whether or not we
had a donor, that is where you hope and pray that
you find sonebody who is going to match. For the
second one, | just assuned that our oncol ogy team
had a plan to get himinto renission, and for
nunber three, just try not to dwell on the fact
that if this fails, there is no other option

For our purposes, prayers were answer ed.
We found out that Kyle's nmomwas al nost a perfect
match. | believe there are eight factors that are
mat ched for donors, she was a seven out of eight,
which is really a mracle, as Kyle, as we found
out, has an unusual chronpsomal allele not normally
found in the general public. H's nom ny wife,
al so has that same allele, so they matched on seven
out of eight, so we had a viabl e donor

So, then, we get into how do we get Kyle
into remssion. W were told that there was a
prom sing new drug currently in clinical trials, as
| alluded to before, 506U78, which it will be
forever to ne.

It was available for use and this was his
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best option. | have to admt at this point that |
am not sure there were other options. Again,
| ooki ng at your oncology team we inplicitly trust
the doctors that they know t he best course of
action and what they are doing is the right thing,
and | assume at that time that Arranon was the best
choi ce avail abl e inclusive of things that were
al ready approved.

I remenber reading through the informtion
that you are provided, you know, about the drug
when you are entering a clinical trial, and | ooking
at the list of potential side effects and ski pping
all the other stuff that nade no sense to nme just
to get to the point of what do | need to know in
order to decide for my son if this is the right
course of action.

| have to tell you, you know, froma
| ayman' s perspective, it's funny, because every
time you | ook at any side effects listing for any
drug, it always seens to go fromrunny nose to
death. There is never like a drug that just has

rash.
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So, it is always seem ngly this huge
spectrum of choices to live with, but what you
don't find out at the time of a clinical trial is
you get the list of side effects, which you really
have no idea how those fall out, did one person
die, die half the people die, did one guy have a
runny nose.

You don't know these things, so you sort
of walk into it certainly with your eyes open, you
know what the ramfications of your decisions are,
but you don't have all the data that you nay need
in order to nake the best possible decision

So, Mary and | were faced with a decision
to put himon Arranon and, of course, hoping that
he woul dn't die as a result of that, but, of
course, the opposite choice was do not hing and
which is certain death, so you are basically faced
with no choice, and that is one that | certainly
hope that anybody here woul d never have to face,
because one of those al nbst inpossible decisions to
make.

So, we opted to put himon Arranon and at
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the tine we were told that it was an outpatient

treatnent. You come in, you do your |V thing,

go home. | was way too nervous, so | asked the
hospital to please keep himfor the entire week,
afraid of what the side effects mi ght be and the

fact that | wouldn't respond qui ck enough or do the

right thing, or whatever, and sonehow be

responsible for the failure of this.

I can tell you that at the end of the
week, as was discussed earlier, we were one of the

five-day trials, and | can tell you at the end of

the week, that he was in conplete rem ssion.

the best of ny recollection, there were no side
effects that | could see of, and to date, | don't

think he has suffered any ill side effects as a

result of that course of treatnment, certainly

not hi ng that | have noticed.

So, with Mary, ny wife, as the donor,
Kyle in rem ssion, his bone marrow transpl ant was
done on April 28th of 2000, just four days before
his fifth birthday. 1t has now just been a little

bit over five years since his transplant, and as
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you can see, he is doing great, and | am here today
to tell you that he is in good health and he has
really had no setbacks during that five-year

period. He has really not relapsed at all, there
has been no conplications as a result of his
original diagnosis that | am aware of.

Many things during the course of Kyle's
di agnosi s and treatment really have been
m racul ous, and when | was witing ny coments for
today, | was thinking is there not a miracle drug.
You know what? | don't know, | really don't have
an answer to that, but to the question of is there
not a new drug that could becone an effective
weapon in the fight against |eukenmia, well, |
really honestly believe that that is true.

Wiile it may be specific as we saw today,
it my have a very small cohort to which it bel ongs
to and to which it can be applied to, | look at it
and say that nmy cohort of one is the one that
matters, is the one that was successful in this
treatment, and have no doubt in ny mnd that

Arranon played a very inportant role to that, and
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thank God that at the tine that all these things
wer e happeni ng, everything cane together, this drug
is onthe clinical trial, we are in the right place
at the right time, and it's effective for us.

Now, whether or not that turns into
somet hing bigger than this, | don't know, but I
know that if | amfaced with that situation ever
again, that | would want to know t hat what ever
m ght be effective even for a small group is
available if it can be.

Obvi ously, we wouldn't be here sharing our
story if it wasn't effective. | can |ook, you
know, in hindsight at the difficult decision we
made five years ago and tell you that it was the
right choice. O course, hindsight is 20/20. At
the time it was a very difficult decision to nmake,
but obviously, |ooking back, it was really the only
deci sion we could make and it turned out very well.

It is my hope that your decision as it
regards Arranon will be positive, and it will not
be as difficult as the decision to put Kyle on it

was for ny wife and I, and | can honestly tell you
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that | think Arranon, probably not in and of
itself, is certainly is a useful agent, saved his
life, and there is really no other way to say it.

He has a good quality of life, he is as
normal as a 10-year-old can be as a result of this
treatment, and | think Arranon is a huge part of
t hat .

I want to thank you again for the
opportunity to speak before you today and for doing
the work that you do for the famlies dealing with
cancer, and it really does nake a difference, and
know sonetinmes we all have jobs where it seens |ike
we get on pat on the back, we get no strokes of
confidence, no positives about what we do, but what
you are doing here both in the research conpanies
and the FDA, obviously, you make a huge difference,
and for today, you have nade a huge difference for
my famly, and | appreciate the opportunity.

Thank you.

DR. MARTI NGO  Thank you both

Ladi es and gentlenmen, at this point,

would Iike to open the committee for questions to
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either the sponsor or the FDA
Dr. Perry, you may start.
Questions fromthe Commttee

DR PERRY: Thank you, Madam Chair man.

A question for the sponsor, please. This
is obviously a useful drug, but not a wonder drug,
and it seens to ne that its niche is to get people
who have rel apsed into bone marrow transpl ant.

If that is the case, then, | wuld like to
know what is the success rate of people who
eventually got a bone nmarrow transpl ant.

DR. HO Fromour pivotal trial
experience, those trials were not designed
prospectively to assess the contribution of
transplant, so you have to | ook at the data that we
are going to present to you with appropriate
caveats. So, we can only present what is there

DR. PERRY: | understand.

DR HG |If we can have the slide, please

[Slide.]

This slide shows patients according to

whet her they have had a response as defined as a
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conplete rem ssion or the CR* that you heard about
earlier versus any response less than the CR*. It
shows of the indicated popul ation of two or nore
prior therapies and also for reference one or nore,
the nunber of patients who were able to go on to a
transplant, and you can see that for adults, it is
2 out of 6 patients were able to go on to a
transplant versus only 2 out of 22 who did not have
a response to Arranon.

In pediatrics, it is 4 out of 9 versus 4
out of 30, but even still, as you can see by the
footnotes there, there was 1 patient in each of
these groups that had a nmarrow conpl ete reni ssion
1 here, 1 there.

So, these are patients who cleared
| eukemic blasts fromtheir bone marrow, but didn't
have the appropriate recovery to qualify for a CR*.
So, one might certainly think of contribution that
Arranon made for these patients in terns of getting
to their transplant.

DR. MARTINO Dr. Rodriguez.

DR RODRIGUEZ: | had a question with
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