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PROCEEDI NGS
Call to Order and Introductions
CHAlI RPERSON REAMAN: Good norning. |'d

like to call to order this neeting of the Pediatric
Oncol ogy Subcomittee of the oncol ogy Drugs

Advi sory Conmittee of the FDA--and wel cone you all
to this neeting that has been a bit of a hiatus in
the scheduling of these neetings. And | think the
real focus of today's session will be an
educational and informational exchange one; on the
m ssion and function of subcommittees in general,
with a particular enphasis of the m ssion and
function of the Pediatric Subconmittee; the
reorgani zation of the FDA and the Ofice of

Oncol ogy Drug Products; regul atory and procedura

i ssues related to post-marketing comm tnent studies
and how they may inpact pediatric drug devel opnent
and clinical trials; tw pieces of |egislation

whi ch al so i npact pediatric drug devel opnent--the
Best Pharmaceuticals for Children Act, and the

Pedi atric Research Equity Act.

So | think this will be a very inportant
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re-beginning of this conmttee. And | would like
to start by having the commi ttee nenbers introduce
t hensel ves, going around the room W can start
with Dr. Sun.

DR SUN:. Eugene Sun, Abbott Laboratories.

DR. FINKLESTEIN: |I'm Jerry Finkl est ein.
I"ma professor of Pediatrics at UCLA, and Chair of
the DSMC for Phase | and Il at COG  And |
acknow edge the FDA audi o-vi sual, because |'m
facing all of you, and | have ny own private TV
screen.

[ Laught er.]

DR BOYETT: |I'msorry, Jerry, | can see
it, too. So it's not only yours.

I'"'m James Boyett, Chair of Biostatistics
at St. Jude Children's Research Hospital.

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

DR WN CK: Naom Wnick, fromthe
Uni versity of Texas- Sout hwestern Medi cal Center.

I"'mthe Vice Chair for Cinical Trials for ALO for
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DR LINK I'mMchael Link. |I'ma
pedi atric oncol ogi st at Stanford.

DR SCHWARTZ: Cindy Schwartz, |'ma
prof essor of pediatrics at Brown, and a pediatric
oncol ogi st .

DR BARRETT: Jeff Barrett, associate
prof essor of pediatrics, University of Pennsylvania
and Children's Hospital of Phil adel phia.

MS. EICHNER: Marilyn Eichner, patient
representative

DR. FERRETTI - ACETO Victoria
Ferretti-Aceto, Executive Secretary of the
Pedi atric Oncol ogy Subcommittee.

CHAI RPERSON REAMAN: |''m Greg Reaman,
prof essor of pediatrics at George Washi ngton
University and the Children's Hospital, and
chairman of the Children's Oncol ogy G oup

MS. O CONNELL: I'm Cathy O Connel |
patient representative.

DR. REYNOLDS: Pat Reynol ds, professor of

pedi atrics, University of Southern California, and
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head of devel opnental therapeutics at Children's
Hospital of Los Angeles, and vice chairnman for the
COoG

DR STEWART: ny nane is Clinton Stewart.
I'"'man associ ate nenber of the Departnent of
Phar maceuti cal Science at St. Jude Children's
Research Hospital.

DR. SANTANA: Good norning, |'mVictor
Santana. |'ma practicing pediatric oncol ogi st at
St. Jude Children's Research Hospital. And I'm
chief for the solid tunor division.

DR. COHEN: |I'm Martin Cohen, medical
of ficer at FDA.

DR. KEEGAN. Trish Keegan, Director of the
Di vi sion of Biologic Oncol ogy Products at FDA.

DR JUSTI CE: Robert Justice, Acting
Director, Division of Drug Oncol ogy Products at
FDA.

DR VEISS: |'mKaren Wiss. |'mthe Deputy
Director of the Ofice of oncology Drug Products at
FDA.

DR PAZDUR Richard Pazdur, Director of
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the O fice of Oncology Drug Products, FDA

CHAI RPERSON REAMAN: |'m going to ask Dr.
Ferretti-Aceto to read the conflict of interest
stat enment .

Conflict of Interest Statemnent

DR. FERRETTI - ACETO. The foll owi ng
announcenent addresses the issue of conflict of
interest and is nmade part of the record to preclude
even the appearance of such at this meeting. Based
on the submtted agenda and all financial interests
reported by the Conmittee participants, it has been
determined that all interests in firms regul ated by
the Center for Drug Eval uati on and Research present
no potential for an appearance of a conflict of
interest at this neeting, with the foll ow ng
exceptions.

In accordance with 18 U.S. C Section
208(b)(3), a full waiver has been granted to Panel a
Hayl ock, R N., to participate in all officia
matters concerning (1) issues involved with the
conduct of certain pediatric post-marketing studies

for products approved for oncol ogi ¢ indications;
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and (2) review status of studies for specific
of f-patent drugs for pediatric oncol ogy for
ownershi p of stock in a sponsor, valued from
$25, 001 to $50, 000; and ownership of stock in a
conpetitor valued from $5,001 to $25,000; this de
mnims financial interest falls under 5 CFR part
2640. 201 which is covered by a regul atory wai ver
under 18 U.S.C. 208(b)(2).

In addition, Victor Santana, M D., and Tom
Wal sh, M D., have been recused from participating
in Neulasta (pegfilgrastin) portion of the neeting.

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.

Wth respect to FDA's invited industry
representative, we would |ike to disclose that
Eugene Sun, M D., is participating in this meeting
as an acting industry representative, acting on
behal f of regulated industry. Dr. Sun is enployed
by Abbott Laboratories.

In the event that the discussions involve
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any other products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol 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 may w sh to conment
upon.

CHAlI RPERSON REAMAN: Thank you. And we'l |
begin this norning' s session with Dr. Weiss.

Qpeni ng Renar ks

DR VEISS: Good norning. And, l|ike Dr.
Reaman, 1'd like to wel come everybody to this first
inalittle bit of time neeting of the Pediatric
Subcommittee to the Oncol ogy Drugs Advisory
Conmittee.

I have a few just opening renmarks about
subcommi ttees in general, and this particul ar
subcommi tt ee.

[Slide.]

First of all, just to make it clear to
peopl e, there are a number of subcommittees to

parent or standing advisory comittees at the FDA
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Subcommittees, as a general kind of rule do not
directly advise the FDA. They're actually advisory
to the parent conmittee--in this case, you are
advi sory to ODAC, the parent conmittee.

General |y, subcommittees discuss and
del i berate on issues and then, in turn, go back to
the parent conmmttee and provide their consensus
and/ or recomrendati ons back to the parent
committee, who then, in turn is the one comittee
that directly advises the FDA

So in this particular case, for instance,
at the next neeting of ODAC, we will probably ask
Dr. Reaman, since he is a standing nenber of ODAC,
to give a report back to ODAC on the discussions
and input fromthis particular meeting.

General |y, subcommittees contain at |east
two nmenbers of the parent committee
Subcommittees, unlike the parent commttees, do not

have an official charter or roster, so there are no
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particul ar standi ng nenbers of subcommittees.

In general, there are a nunber of people
who have expertise that the FDA could potentially
use that are considered special governnent
enpl oyees, and the idea is that for different
meetings, we would draw upon that pool of expertise
to constitute the individuals, depending on the
specific topics and i ssues at hand.

[Slide.]

The Pedi atric Subcommittee to ODAC was
specifically sanctioned, if you will, under |aw
under the Best Pharmaceuticals for Children
Act--which you'll hear about in several different
presentations during the day.

Under BPCA, the specific recommendations
or role of the committee was to evaluate--and to
the extent practicable--prioritize new and energing
therapeutic alternatives to treat pediatric cancer;
to provide recommendati ons and gui dance to ensure
that children with cancer have tinely access to the
nmost prom sing new cancer therapeutics; and advise

on ways to inprove consistency in the availability
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of new t herapeutic agents.

And | ooki ng back over prior neetings, and
even thoughts about upcom ng neetings, | think that
the agendas that we're thinking about or have
actual ly already addressed probably fit the spirit
of this particular subcomittee under BPCA.

[Slide.]

BPCA al so goes on to talk a little bit
about nenbership in the Pediatric Subcomittee.

And it's probably not all that relevant, but it
specifically says that there should not be nore
than 11 voting nmenbers fromthe Pediatric

Phar macol ogy Advisory Committee and ODAC. As you
can see, that's probably not going to be an issue;
that there's not going to be nore than 11 nenbers
of these other conmittees at any tine.

And there, as necessary, individuals with
expertise fromthe National Cancer institute; from
the Children's Oncol ogy Group and other pediatric
experts or consortia; patient and patient-fanmly
community; one statistician--etcetera. And that's

really the only specific guidance that there is in
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the act about this particular subcommittee.

We're going to be coning back at the very
end of the day to tal k about issues in pediatric
oncol ogy and particul ar topics for discussions at
this particular advisory neeting.

One thing | wanted to make clear to this
group is that nost |ikely new products that cone
for an approval for pediatric cancer indication
woul d not be actually di scussed before the
subcommi ttee. They woul d generally got to the
parent comittee--to ODAC--with representation from
pedi atric oncol ogi sts, as relevant, to aid in the
di scussions and the deliberations.

And one of the main reasons for this is
because, as | said in ny earlier slide,
subcomm ttees don't directly advise FDA. W have
very specific to do for our governnent-dated
timelines, for when we need to conpl ete reviews.
And so scheduling and neeting of the pediatric
subcommittee to discuss a pediatric oncol ogy
application that's com ng before the FDA, woul d

necessitate then having to schedul e anot her neeting
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of the ODAC--of the parent comittee--to actually
give specific advice to the FDA. So, logistically,
it becones extrenely difficult to do

But we do believe that this conmttee is
very, very relevant to advise the agency on
specific issues related to pediatric cancers, as
you will be discussing in the sessions to cone, to
hel p us to advise and prioritize on off-patent
drugs under the BPCA process; to give us advice on
devel opment of specific pediatric cancer-type
topi cs; possibly discuss issues such as ani nal
nmodel s-which | know were di scussed at a prior
nmeeting; possibly ethical issues.

There are nunber of topics that | want you
to be thinking about that m ght be relevant to

bring to this commttee in future neetings. And,

as |'ve said, we'll cone back to this at the end.
And, with that, I'd like to things over to
Dr. Richard Pazdur, who will just give this

conmittee a brief overview of the changes in CDER
Introduction of CDER s Ofice of Oncol ogy Products
DR PAZDUR: Thank you, Karen
I'"d just like to be brief and kind of go
over the restructuring of Oncol ogy at the FDA

[Slide.]
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Over the past year or so, the considerable
attention within the FDA to really | ook at how
oncol ogy products, both drugs, biologics, devices,
etcetera, are reviewed by the FDA. And recently,
there has been a coordinated effort to establish an
Ofice of Oncology Drug Products within CDER--the
Center for Drug Eval uation and Therapy [sic].

So this is the schematic picture o the
Ofice of Oncol ogy Drug Products--which | head.
There are several portions of this, and it's listed
her e.

The revi ew functions--basically |ooking at
drugs, biologics and henatol ogi cal products and
i magi ng--are listed on these slides. And they
woul d enconpass what traditionally the FDA has
done, as far as |ooking at products--both INDs and
NDAs.

The kind of unique features of this office

that are not present in other review divisions or
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review offices in the FDA is an Oncol ogy Program
function that | want to talk a little bit about,
and then al so an RDC program

[Slide.]

The Oncol ogy Programis an effort by the
FDA to coordinate activities within the FDA, and
also to coordinate activities with externa
st akehol ders. And let me address this on two
parts.

Wthin the FDA there are still oncol ogy
products that are handl ed by CDER. These incl ude
tunmor vacci nes and cel | ul ar products--obviously,
devi ces that are used by nedical oncol ogi sts;
punps, infusion catheters are reviewed by the
Center--CDRH. And, because of this, we felt that
we needed a very consolidated consultation service
and conmmuni cation within the agency, which this
Oncol ogy Programwi |l function

Al'so, within COER itself--the Center for
Drug Eval uation--there are oncol ogy-rel ated
prograns that are not in this office. They would

i ncl ude nedi cations such as pain nedications that
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are used by medi cal oncol ogi sts and by oncol ogy
patients, as well as anti-enetics, for exanple, and
supportive care products. And, here again, the
nature of this programis to coordinate the
conmmuni cations within the FDA regardi ng these
supportive care products.

[Slide.]

The Oncol ogy Programitself--the
coordi nating function here--is primarily conposed
of project managers. W have a staff--or will have
a staff--of approximately four to five project
managers. Qur goal here is really to utilize the
exi sting professional staff--MD.s, Ph.D.s--that we
have in the FDA to conmuni cate our nessage. And
basically the Oncol ogy Program services to
coordi nate the various speaki ng engagenents, as
wel | as nessage to the external stakehol ders.

We have various internal activities that I
stated before. These include coordination of
various policy statenents w thin CDER and across
the agency; and al so external activities to our

various stakehol ders, which include, obviously,
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practicing physicians, patients, other governnent
agenci es, and both pharmaceutical and bi ot echnol ogy
constituents.

[Slide.]

The Radi oactive Drug Research Conmittee is
headed--or the function within the FDA | shoul d
say--is headed by Dr. Orhen Sulleinen, who is
sitting right there. And perhaps he'd like to
raise his hand. And if you have any questions, |'m
sure he'd be happy to answer.

For those of you that are unfanmiliar with
this commttee, basically it was established in
1975 to | ook at research activities that fal
within the RDRC purview. These would include basic
sci ence research of radioactive drugs; |ooking at
research where there are specific radiation dose
limts, where there's no pharnacol ogical effect.
And, basically, the FDA | ooks and exam nes these
conmittees, and al so approves conm ttee nenbers.

The responsibilities are listed on this
slide, and they include the review and approval of

research protocols with the I RB concurrence, and to
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submit various regulatory reports to the FDA

[Slide.]

The specifics of the RDRC program wi thin
the FDA--it basically reviews the qualifications of
proposed nenbers to each institution's RDRC. It
approves institutional RDRCs. It reviews their
annual reports and provides technical support to
FDA inspectors of the various institutiona
prograns.

[Slide.]

And here is just a list of the activity.
And you can see there's probably increasing
activity--and we expect increasing activity--in
this area.

[Slide.]

The other division within this office, are
basically what | would call nore traditional review
functions, as | stated before.

The Division of Drug Oncol ogy
Products--the Acting Director is Bob Justice, who's
sitting there. Bob--you want to raise your hand
and say hi?

And basically this is the review, or this
division has the review responsibilities of nost

peopl e consider "traditional" oncol ogy drugs. They
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i ncl ude ol der chenot herapy agents, or classica
chenot herapy agents, either |ooking for new
i ndi cations or new formul ati ons, or newer agents
such as snmal |l nol ecul es ai ned out
anti-angi ogenesi s, or TK inhibitors.

They al so have the function now of | ooking
at the area of cancer chenb prevention. Before the
of fice was incorporated in the FDA, many of the
chenmo prevention applications were di spersed
t hroughout the various review offices and
di visions. And now we have a concerted effort to
have all of the chemp prevention applications
com ng to one division, and that woul d be the
Di vi sion of Drug Oncol ogy Products.

[Slide.]

The other review division is the Division
of Biological Oncology Products. And Pat is there.
She i s wavi ng.

And basically this division had
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i ncorporated and noved over, basically, from CBER
several years ago. They review products such as
t herapeuti c proteins, nmonocl onal antibodi es.
Exanpl es are here |listed on the slides.

Just for clarification, tunor vaccines and
cellular and gene therapy remain in CBER

I"d like to enphasi ze, however: we are in
cl ose conmmuni cation with CBER. W have nonthly
coordi nating neetings. And part of the Oncol ogy
Programthat | nentioned before is an effort to
coordi nate these activities of the remaining
products that do not reside within the new office.

[Slide.]

W al so have a Division of Medical |naging
and Hemat ol ogi cal Products. The hematol ogi ca
products here that I'mtal king about are basically
applications that are not oncological. They m ght
i nclude, for exanple, iron chel ating agents,
products for henophilia, benign indications rather
than the nalignant aspect of hemnatol ogy.

This division is headed by George MIIs.

It also includes various inmaging products such as
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PET products, etcetera.

So that's kind of the office structure.

We really are in a process here--1 should
nmenti on--of kind of evolution. And | do want to
enphasi ze this. This process has begun, and we are
really looking at really how we can inprove both
the comuni cation with the external stakehol ders
that we have, as well as really to facilitate and
have a common nmessage to all stakehol ders that
emanate fromthe FDA

Thank you very nuch.

CHAlI RPERSON REAMAN: Maybe before goi ng on
to the next part of our program-if there are
questions for either Dr. Pazdur or Dr. Wiss about
m ssi on, charge, organization of the Ofice of
Oncol ogy Drug Products?

[ No response. ]

If not, then we'll go on with the next
part of this norning's program which relates to
the i ssue of post-marketing commtnent studies;
and, specifically, with the recently approved drug

for a pediatric indication--Colar, or clofarabine.
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And, Dr. Martin Cohen fromthe FDA will present.
Accel erated Approval and d ol ar (cl of arabi ne)
Required Confirmatory Trials
FDA Presentation

DR COHEN: Good norning. |'mMartin
Cohen.

[Slide.]

And the NDA being reviewed today is No.
21-673. The study drug is clofarabine, which,
structurally is cloro-fluora-Ara-A. The sponsor is
Genzyme corporation

Thi s application was presented to ODAC on
Decenmber 1, 2004. The committee recomended
accel erated approval under Subpart H for acute
| ynphobl astic | eukemi a, or ALL, by a vote of nine
yes and six no. Cofarabine received accel erated
approval fromthe FDA on Decenber 28, 2004.

And as you are aware, accelerated approva
is based on a surrogate endpoint that is reasonably
likely to predict clinical benefit. |In the case of
cl of arabi ne, te surrogate endpoint was conpl ete
response rate, with or without platelet recovery.

[Slide.]

The indication for this NDA is that

clofarabine is indicated for the treatnent of
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pediatric patients one to 21 years old with
rel apsed or refractory acute |ynphoblastic | eukem a
after at least two prior reginens.

As previously nmentioned, clofarabine's
accel erated approval was based on the induction of
compl ete responses. Post-approval random zed
trials to denpnstrate increased survival, or other
clinical benefit, as required by the Subpart H
| egislation, are the subject of today's meeting.

[Slide.]

The recomended cl of arabi ne pedi atric dose
and schedul e are indicated on this slide. A dose

of 52 ng/m 2 is adm nistered
i ntravenously over one

to two hours daily for five consecutive days
Cl of arabi ne treatnent cycles are repeated every two
to six weeks follow ng recovery to acceptabl e organ
functi on.

[Slide.]

The pertinent clinical trials in the NDA
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submi ssion are summari zed on this slide. There was
one Phase Il trial conducted by the sponsor in
pediatric ALL that enrolled 49 patients. In
addition, there was a pediatric Phase | study
conducted at the M D. Anderson Cancer Center that
included 17 ALL patients.

In this presentation, | will focus on the
sponsor's Phase |l study. It should be noted,
however, that conplete response were al so observed
in the Phase | study.

[Slide.]

The primary objective of the Phase |
study was to determne the conplete response rate
and the conplete response rate in the absence of
pl atel et recovery; that is the CRp.

Conpl ete response required no circul ating
bl asts, no extramedul | ary di sease, an ML bone
mar r ow defined as having | ess than 5 percent
| ynphobl asts. There al so had to be recovery of
peri pheral blood counts to a |l evel of greater than
or equal to 100, 000 pl atelets/nclL, and an

absol utely neutrophil count greater than or equa
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to 1,000/ ncL.

A conpl ete response in the absence of
pl atel et recover neets all the criteria of a CR
except that the peripheral blood platelet count has
not recovered to 100, 000/ ncL.

[Slide.]

Study inclusion criteria for the Phase |
ALL study included an age | ess than or equal to 21
years, and a presence of greater than or equal to
25 percent bone marrow blasts. Eligible ALL
patients were in their second or subsequent
rel apse, and/or they were refractory, having failed
to achieve a rem ssion followi ng two or nore
di fferent reginens.

Patients had an anbul atory performance
status, and had adequate bone marrow, |iver and
renal function.

[Slide.]

A total of 14 United States sites
participated in the pediatric Phase Il ALL study.
And i ndependent response revi ew panel was

established to confirmresponse to therapy for each
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patient; and independent pathol ogy review was al so
avai | abl e.

[Slide.]

Denogr aphi cs and Kar nof sky Performance
Status of participating patients in the Phase |
acute | ynmphobl astic | eukenm a study are summari zed
on this slid.

A total of 49 patients were enrolled and
treated. As indicated, the median age was 12, and
ranged between one year and 20 years.

Approxi mately 40 percent of patients were fenal g;
60 percent male. Hispanic and Caucasi an patients
conprised the bulk of the study popul ation

Despite the fact that patients had
rel apsed and/or were refractory to two or nore
prior regi nens, performance status was good, with
31 percent of patients having a Karnof sky
Performance Status of 100, and 39 percent a
Kar nof sky Performance Status of 90 or 80.

[Slide.]

Ther api es adm ni stered prior to entry into

the cl ofarabine ALL study are listed on this slide.
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The nedi an nunber of prior induction regi nens was
three, with a range of two to six. A total of 15
of the 49 patients--or 31 percent--had received at
| east one transplant before study entry; 13 of the
49--or 27 percent--having received one prior
transplant, and two of the 49--or 4 percent--having
received two prior transplants.

[Slide.]

Best response to cl of arabi ne t herapy, as
j udged by the independent response review
committee, and confirmed by FDA, is shown on this
slide. There were six conplete responses--or 12.2
percent; and four conplete responses in the absence
of platelet recovery--or 8.2 percent.

Four of the 10 responders went on to
transplant, including one of the six CR patients,
and three of the four CRp patients.

[Slide.]

For patients who were not transpl anted,
cl of arabi ne response duration, in days, are listed
on this slide. There were five patients with a

conpl ete response, and one patient with a CRp who
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were not transpl ant ed.

Response durations for non-transpl anted CR
patients were 43, 50, 82, 93-plus, and 160-pl us
days. Response duration for the non-transpl anted
CRp patient was 32 days.

[Slide.]

Turning now to safety, and to summari ze
safety: toxicity was as expected for a heavily
pre-treated rel apsed/refractory acute | eukem a
popul ati on who were receiving cytotoxic therapy.
The principal toxicities were
gastroi ntestinal --includi ng nausea, vonmting and
diarrhea. As expected, there was hematol ogic
toxicity, acconpanied by fever and febrile
neutropenia. There was hepatobiliary toxicity.
There were infections and renal toxicity.

System c inflamatory response syndrom
turmor lysis syndrom nulti-organ failure,
hypot ensi on, and left ventricular systolic
dysfunction al so occurred.

To summari ze the efficacy results for the

study popul ation--rel apsed/refractory pediatric
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acute | ynphobl astic | eukem a patients, there were
six CRs and 4 CRPs anmpbng 49 treated patients. The
overall CR-plus-CRp rate was 20.4 percent.

Transpl antati on was perfornmed in one CR
patient and in three CRp patients. In transplanted
patients, response duration and survival are
determ ned by both cl of arabi ne and by the
transplant. The effect of clofarabine cannot be
i sol at ed.

Because clinical benefit could not be
concl usively denmonstrated in the submitted Phase |
single-armtrial, appropriately designed randoni zed
trials, perhaps in the | ess advanced patient
popul ation, will be necessary. These Phase |V
commitnents are the subject of the sponsor's
present ati on.

CHAI RPERSON REAMAN: Thank you, Dr. Cohen

For Genzyme, Dr. Abi chandani

Genzynme Presentation

DR. ABI CHANDANI : Good norning. O behal f

of Genzyme, 1'd like to thank you for giving us the

opportunity to provide an update on our Phase |V
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comm tnents for clofarabine.

[Slide.]

This slide shows the participants who are

here with ne today, and | nay call upon to answer
any questions that nay ari se.

[Slide.]

Qur agenda for today is as follows: |
provide a brief introduction to rel apsed | eukem a
and cl of arabi ne, foll owed by a pre-approval
clinical devel opment highlights, our post-approva
clinical devel opnent plans, risks and chall enges,
and summary.

[Slide.]

Great strides have been made in the
treatment of acute | eukem as, and currently the

treatments for newy diagnosed -patients with ALL

use very aggressive nmulti-drug reginens, and yet 21

percent of patients with ALL will have rel apsed or
refractory di sease, naking rel apsed | eukenia the
third most conmon chil dhood cancer.

[Slide.]

This slide shows the annual incidence of
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pediatric ALL using SEER data. As you can see,
anong the nearly 2,500 children diagnosed with
pediatric ALL each year, nearly 500 children wll
have either rel apsed or refractory di sease. And
just note that the patients who have second or
subsequent rel apse are a further subset of this
popul ati on.

[Slide.]

There are many chall enges in treating
these children. 1It's a very heterogeneous
popul ation. Milti-drug resistance is comon. And
dose intensification with conbination therapies has
resulted in significant co-norbidities and organ
dysfunction. Transplant is the best curative
option, but it requires disease control and time to
identify a donor.

[Slide.]

Clofarabine is the first drug that was
specifically approved for pediatric | eukema in 20
years. The nost conmonly used agents were approved
many years ago and, in general, devel opment of new

pedi atric oncol ogy agents has | agged behi nd adul t
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oncol ogy drug devel opnent.

[Slide.]

Cl of arabi ne i s a second-generation purine
analog. It is resistant to deanination, which make
increase its intracellular triphosphate levels. In
addition, the netabolites of clofarabine are not
neurotoxic, unlike other agents in its class.

Whi | e the mechani sm of cl ofarabine is not
fully understood, clofarabine is converted to its
triphosphate formto be active within cells. It
i nhibits DNA synthesis and repair. |In addition,
cl of arabi ne disrupts mtochondrial integrity,
| eading to cytochrone rel ease and programed cel
deat h.

[Slide.]

Let's nove on to our preclinica
devel opment here. This slide shows the tineline,
and a list of the pediatric studies, and the adults
studi es down here.

The first Phase | pediatric study was
carried out at MD. Anderson in 2000. This was

foll owed by two Phase Il studies, one in AML and
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anot her one in ALL in 2002. And although we are
here to tal k about the pediatric devel opnent, we've
also listed the adult studies that have been
conducted to date.

Due to the inpressive activity of
cl of arabi ne seen in pediatric patients, the sponsor
at the tinme--11ex--decided to accelerate its
pedi atric devel opnent in advance of its adult
devel opnment program

[Slide.]

Revi ewi ng sone of the key regul atory
m | estones for clof arabine: clofarabine received
orphan drug designation in February 2002. And |
apol ogi ze that your handout says 2003. It's an
error on our part.

A rolling NDA subm ssion was conpleted in
March of 2004, and contained data on both ALL and
AML patients. Follow ng that, an efficacy update
was submitted to FDA in August.

And after review of the drug evolved the
questions that arose were the durability of

rem ssion, and the fact that nmany patients
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proceeded to receiving a transplant, which could be
a confounding issue.

On 1st Decenber 2004, FA asked ODAC if
cl of arabi ne shoul d recei ve accel erated approval for
ALL and AML. ODAC felt that it should receive
accel erated approval for ALL, but felt that the AML
data was too severely confounded by patients
proceeding to transplant prior to achieving
compl ete rem ssion.

On 28 Decenber, FDA then granted
cl of arabi ne approval for rel apsed ALL.

[Slide.]

So, to recap the basis for approval, for
efficacy it was a single Phase Il study of 49
pati ents who had second or subsequent rel apse, or
were refractory to re-induction. d ofarabine was
used as a single agent, and the endpoi nt was
overall response rate, which is CR plus CRp.

In addition, a safety subm ssion was al so
done to support the NDA filing which contained
safety information on 113 pediatric | eukenic
patients.

[Slide.]

FDA granted marketing approval for

clofarabine for the treatnent of pediatric patients
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with relapsed or refractory ALL after at |least two

prior reginmens. This approval was under the
provi sions of accel erated approval, and based on

the induction of conplete responses.

The sponsor is now required to conduct a

random zed Phase |11l post-marketing study
denonstrating clinical benefit.

[Slide.]

Let's nmove on now to our current clinica

devel opnment pl an
This was the plan that was originally

submitted to FDA after ODAC. The plan has since

then been revised, but 1'd like to still talk about

it because it is relevant to our discussion today.

Since the treatnment for ALL involves

mul ti-drug regi nen, any further devel opnment woul d

have to incorporate clofarabine with other agents

known to be active in acute | eukem a.

As a first step, Genzynme woul d have
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performed a Phase « dose escal ati on study of
cl of arabine in conbination with Ara-C and
L-asparagi nase in refractory or relapsed ALL. As a
second step, we would performa Phase Il study of
Ara-C and L-asparagi nase with or wthout
clofarabine in pediatric ALL in first rel apse.

This protocol was based on a Children's
Oncol ogy Group protocol AALLO1P2, which had an
i nnovati ve yet conplicated multi-agent design

[Slide.]

The proposed study woul d have taken
patients at first rel apse, who woul d have then
recei ved two non-overl appi ng drugs of intensive
chenot herapy after which they would be either
random zed to receive Ara-C or L-asparagi nase, or
Ara-C L-asparagi hase in conbination with
cl of ar abi ne.

[Slide.]

FDA agreed to the Phase I/11 conbination
study, but stated that the Phase Ill study does not
appear to have a realistic chance of show ng

clinical benefit of clofarabine in children with
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ALL in first rel apse.

Genzyne's understanding is that the
compl ex multi-agent design would make it difficult
to isolate the clinical benefit of clofarabine.

And this is a challenge that we face, because the
Children's Oncol ogy Group protocol was designed to
find the best nulti-agent therapy for these
patients, and how do we bal ance that with our

regul atory need to isolate and denonstrate clinica
benefit with cl of arabi ne?

[Slide.]

In addition, we ran into other problens
that the cl of arabi ne- Ara-C L-asparagi nase
conbi nation did not have wi de investigator support.
There were potential toxicity concerns; the
conbi nation of Ara-C and L-asparagi nase is already
maxi mal ly toxic, and thus they felt we may be able
to effectively dose-escal ate cl of arabi ne.

Subsequently, a revised post-approval plan
was subnitted to FDA in March, and we nmet with them
in April to discuss the plan, as well.

We are no | onger conducting the
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Clor-Ara-C-L-asparagi nase study and, as a first
step, we would be conducting at |east Phase |/1I
combi nation studies. And the reason to do that is,
at the and of the study, we'd |ike to choose the
opti mal conbi nation going forward into our Phase
Il study.

The first study is a clofarabine study in
conbi nation with cycl ophospham de and et oposi de,
whi ch is being conducted by Genzyme corporation
And the second study is a CLO Ara-C conbi nation
which will be conducted in collaboration with the
Children's Oncol ogy G oup.

As a second step, we would build fromthe
Phase I/11 results to design an appropriate
random zed Phase |1l study to denonstrate clinica
benefit, using one of the two conbi nati ons we've
j ust spoken about.

[Slide.]

The patient popul ation for the Phase |1
study could potentially be either patients in first
rel apse, or patients who are in second or

subsequent relapse, or in first relapse and
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refractory to re-induction.

Potential endpoints are--the first one is
event-free survival, and our subm ssion contai ned
specifically four-nonth event-free survival as an
endpoint. And that's one of the questions that's
bei ng posed to the Committee today.

The ot her endpoints are remni ssion
duration, and rate of renission, overall survival
And FDA and Genzyme wi Il discuss the
details of the Phase IIl study once we have data
avai l able fromthe Phase I/11 studies.

[Slide.]

This slide shows the post-approva
devel opnment tineline. |In 2005, two new pediatric
studies are being initiated. The first Phase I/I1
study has been initiated. The second CLO Ara-C
study, which is being conducted in coll aboration
with the Children's Oncol ogy G oup, the protoco
has been finalized. WE anticipate starting up
Phase |11 study in 2007.

In addition, there are two new adul t

studies in devel opnent for 2006, pending di scussion
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wi th the agency.

[Slide.]

There are sone risks and chall enges to our
devel opment plan. First, there are no standard
chenot herapeutic options in second or subsequent
rel apse or refractory disease--nmaking it very
difficult for us to have a standard conparator arm

Secondl y, defining an appropriate endpoi nt
for a Phase Il study is difficult. Allogenic stem
cell transplant is the only potential curative
option for these children, and they deserve a
chance to have it if they are candi dates. However,
it becones very difficult to assess clinica
benefit in the setting of a transplant.

And, finally, this is a very small patient
popul ation. There are only about 500 patients per
year at first or subsequent rel apse, and second or
subsequent rel apse are an even snaller subset of
this group. There are other conpeting clinica
trials, making it difficult to enroll a Phase II
in a reasonabl e timefrane.

[Slide.]

In summary, in the 10 nont hs since
recei ving approval, Genzyme has nade progress

towards neeting its post-marketing conmitnment. An
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initial plan was proposed and required revision
One Phase I/11 trial has been initiated. The
second Phase |l protocol has been finalized.

There are many chal | enges to designing an
appropriate confirmatory trial in this popul ation,
but we | ook forward to coll aborating with FDA and
Children's Oncology Group to face these chal |l enges

That concl udes our presentation, and we
woul d be happy to take any questi ons.

Thank you.

Questions fromthe Subconmttee and D scussion

CHAlI RPERSON REAMAN: Are there questions
for the sponsor?

DR, FINKLESTEIN. Well, | want to
congratul ate you on the tal k, because what you did
is you pinpointed the problemwe have in pediatric
oncol ogy in studying new drugs.

You al so pinpointed sone of the regul atory

requests, which may not be appropriate for
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pedi atric oncology. And | nmention these two
statenments because | really would also like to hear
fromny coll eagues in pediatric oncol ogy, because
we' ve been struggling this throughout nmy whol e
career.

And then 1'll cone back

CHAI RPERSON REAMAN: coment s?  Fol | ow up
to Dr. Finklestein's statenent?

DR. SANTANA: | think part of the problem
Jerry--part of the problemis the patient nunbers;
that the regulatory requirenent sonetines inposes a
| arge number of patients, like in Phase I1l-type
random zed trials. And for populations like this,
in which, unfortunately, there may be other
al ternative therapi es--whether proven or unproven
is not the issue. Qher alternative therapies that
we recommend to patients, that the pool becones
smal l er and smal |l er.

So even with a consensus of all of us
agreeing that x-disease should have a Phase Ii
random zed trial, sonetinmes it takes five to seven

years to get those trials. That's been the history
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in pediatric oncol ogy.

So | think the agency needs to recogni ze
that the deadline, in terms of timeframe of our
ability to get the patients and to conplete the
st udi es.

CHAlI RPERSON REAMAN: | think that is a good
point. | mean, nunbers are certainly a
consi deration--and an inportant consideration. And
I think the problemis not just related to
regul atory requirements. | think there's an
equal ly inportant problemon the part of pediatric
oncol ogi sts who persist in actually continuing to
recomend conventional therapies for
mul tiply-relapsed patients, and multiple transplant
for patients who relapse following a first
transpl ant.

I'"'mnot aware of any published data that
| ends credence to that as a continued practice. So
nmovi ng that patient population to explore new
agents that may actually contribute significantly
to inmproved, event-free survival | think is
hanpered greatly by us.

And | think we really need to hel p change
that, as well.

And perhaps event-free survival isn't the
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perfect endpoint for these studies, particularly if
we're going to be looking at patients in first
rel apse, who may actually, after obtaining
rem ssion or disease control, then proceed to
marrow transpl ant ati on.

So--are there alternative endpoints in
specific pediatric di seases which we m ght consider
recomendi ng to ODAC and to the FDA for specific
pedi atric cancers?

DR. WNI CK: Just a couple specific
questi ons.

It looks like the eligibility criteria for
both the clofarabine and the Ara-C trial, and the
VP 16 cycl ocl of arabi ne are identi cal

DR. ABI CHANDANI : W tried to make them
pretty consistent, because we |like to have studies
at the end to be pretty conparable. W have been

working with Children's Oncol ogy Group to nake sure
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that the inclusion/exclusion criteria are pretty
simlar.

DR. WNICK: So both will be open to the
sanme popul ati on?

DR. ABI CHANDANI : Yes.

DR. WN CK: And have there already been
di scussions as to prioritization? Because
everyone's already raised the issue: the numbers
probl ems are significant.

DR. ABI CHANDANI : Ri ght--we have not--you
know, it's really up to the physicians site to
site, where they would enroll the patients. The
CLO et oposi de- cycl ophospham de study has al ready
been initiated. But the CLO Ara-C study, the
protocol is still not finalized. 1It's been
finalized, it's not been initiated yet.

So ny guess is, you know, probably
patients would probably get first enrolled in the
CLO et oposi de- cycl ophospham de study as it's opened
up.

DR. WN CK: And the cl of arabine-Ara-C

trial has no--it's strictly a Phase Il. There's no
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dose- -

DR ABI CHANDANI : There is a
dose-escalation. It's 30, 40, and 50. So there
are three doses there. But, in terns of, you just
call it a Phase Il study. But there is a
dose-escal ation in there.

DR. W NI CK: Ckay.

CHAlI RPERSON REAMAN: Coul d | just ask: the
Genzyme sponsored study will include ALL and AM.
patients?

DR ABI CHANDANI : The Phase | portion wll
have ALL and AM.. But the Phase Il portion will be
ALL only.

CHAlI RPERSON REAMAN: Because t he COG st udy
will be for both ALL and AM.?

DR ABI CHANDANI : And AM..

CHAlI RPERSON REAMAN: And what are your
pl ans, then, for conparing outcome results between
the two?

DR ABI CHANDANI: W& will only conpare ALL,
because our indication is ALL, and our
post-marketing commtments are in ALL.

So the Genzyne-sponsored study--the Phase
Il portion--is only in ALL. Children's Oncol ogy

Goup wanted to study in ALL and AM., but we wll
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conpare the efficacy--analyze the efficacy for ALL
separately.

CHAlI RPERSON REAMAN: And t hen what are your
devel opment plans after these two Phase Il studies?
Do you intend to conpare the results of separate
studi es? And how do you plan to do that? And what
conbi nation of more conventional or standard
previ ousl y-approved agents effective in ALL will
you conbi ne cl of ar abi ne?

DR. ABI CHANDANI : For the Phase Il study?

Vell, that's one of the issues. | nean,
that's one of the questions to the conmittee today,
I think also, is: potentially one could envision a
Phase Il1 study--let's say the
CLO et oposi de- cycl ophospham de conbi nati on | ooked
better, we could random ze patients to receive
ei ther CLO et oposi de-cycl ophospham de or etoposide
and cycl ophospham de al one.

But again, the question is in which
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popul ation would you go in: first relapse or second
rel apse? The first relapse, one of the chall enges
we ran into was the Children's Oncol ogy G oup
protocol, which was the original plan that was
submitted to FDA, it had such a conpl ex study
design that they felt it would not be appropriate
to study the clinical benefit of clofarabine.

The nunbers are snall. |[If you don't do a
study like that, it's hard to find the patient
nunbers to design an appropriate trial in that
popul ation. So that sort of nmade us go to second
or subsequent rel apse then

DR LINK: Is there a scientific rationale
or preclinical data for why you decided to conbi ne
cl of arabine with cyterabine? | nean, why
pursue--is there anything that underpins that?
Because we didn't see that?

DR. ABI CHANDANI : Actually, if you want, we
can--hol d on.

[Slide.]

There is sone preclinical data to support

the use of clofarabine and Ara-C. And there's al so
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clinical data--actually in adult patients, not in
pedi atric patients, though

So there was nothing--it's not been
studied in the pediatric popul ation before, but we
feel the data is conpelling enough to study it in
the pediatric patient.

DR LINK: I'"'mgoing to ask the sane
question about the cytoxin and etoposide. | nean,
I was aware of the cyterabine, but what--

DR ABI CHANDANI : Wl |, the risks of
preclinical data were they had--

[Slide.]

So this is sonme slides just showing the
CLO Ara-C conbi nation. So there is sone
preclinical data to support it. So there is some
in vitro studies show that clofarabine--that the 4
Ara-C resulted in increase in Ara-CDP formation.
And, as | nmentioned, there is a conbination study
in adult patients which shows, in ALL, AM,, and MDS
and CML patients.

Again, it's not been studied in the

pedi atric popul ation, but we feel it's conpelling
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enough to study in this population

DR LINK: [Of mke.] [Inaudible.]

DR. ABI CHANDANI : O of ar abi ne.

DR REYNOLDS: |'d like to ask a little bit
nmor e about your non-clinical data.

One of the approaches that the COG has
taken with the NCI is doing nore defined
preclinical data to prioritize how one's going to
approach the clinical situation. And there's a
pediatric preclinical testing program for exanple,
whi ch was brought up by the BCPA by Congress, and
funded by the NCI to do formal evaluation of
agents.

Have you consi dered doing a nore fornal
preclinical testing programto decide what your
real --you know, the best approach to doing your
clinical trials is, rather than just doing a series
of Phase | trials?

DR ABI CHANDANI : We'll call on Dr.
Vasconcel | es to answer that question

DR. VASCONCELLES: Thank you, Rekha.

Yes--and naybe we can find a backup slide
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for the cycl ophosphani de- et oposi de conbi nati on, as
wel | --but that certainly is a conponent of our
program W' ve not reached out particularly to that
program and nost of that work has been either
internal, or with the group that originally
synt hesi zed cl of arabi ne at the Southern Research
Institute.

But we do have an interest and an on-going
programinternally to further | ook at potentia
conbi nations as we think about further devel opnent
in acute | eukem as and, nore broadly, in
hemat ol ogi ¢ mal i ghanci es-and even potentially in
sold tunors

So we'd be glad to have further
di scussions inside the context of this meeting
about how we m ght augnent that work that's ongoing
at Cenzyne.

[Slide.]

This slide that Rekha just put up sinply
provides a little bit of the rationale to support
cl of arabine's use in combination with

cycl ophosphani de and etoposide. And this is really
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preclinical data, |ooking at work with al kyl ati ng
agents, primarily in the incorporation of
intracellular triphosphate nodified cl of arabi ne
incorporation DNA in the setting of alkylater
t herapy, and sone supportive additive. That's
noted in the conbination, which is some of the
preclinical data that supports that conbination

CHAlI RPERSON REAMAN: | woul d just echo Dr.
Reynol ds' coment about the exi stence of the
preclinical testing program and also raise the
i ssue of: are the results--the data from
preclinical evaluations in CLL directly
transportable to ALL in children? And | think
there are opportunities, given the robust resources
of specinmens that are available for the appropriate
testing in the disease that's in question
her e--chil dhood ALL--that those kinds of studies
col d be done.

Because | think doing a series of Phase
and Phase Il studies in a very small patient
popul ation, given the difficulties that we've

al ready nmentioned, is not going to really benefit
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the appropriate devel opnent of what could be a
promni sing agent.

DR. REYNOLDS: 1'd just like to add to
that: this addresses Jerry's original question. |
mean, we have this problem of small nunbers of
patients. And that's why preclinical--we would
admt that there's no validated nodels at this
point. Hopefully, at some point there will be.

But using preclinical testing to really
refine what you're going to do inthe clinic is
probably the only way that you can do pediatric
oncol ogy studi es.

CHAlI RPERSON REAMAN: Vi ctor, did you have a
question?

DR. SANTANA: Yes, | want to get back to an
earlier point to nake clarification. | think Dr.

Li nk ki nd of asked this question.

There is some pediatric data in AM., a
conbi nation of Ara-C and anot her nucl eosi de- - not
this particular drug. And in that nodel of
pediatric AM, there is intracellular nodul ati on of

nucl eosi des generated by the conbinati on of those
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two nucleosides. But it's not this drug, it's
anot her drug.

DR. BARRETT: Based on the background
package and your presentation of the
dose-escal ati on schene for that first Phase
trial, the escalation for etoposide and
cycl ophospham de precedes the cl of arabi ne.

Do you think there's a likelihood that you
may not get to do the dose-escal ati on because of
the usual way that the NTID is decl ared?

DR ABICHANDANI: It is a possibility.

DR. BARRETT: |s there any assurance that
you can go back and study those hi gher doses with,
perhaps, a different range with the etoposide?

DR. VASCONCELLES: There was, as you m ght
i magi ne, a reasonabl e anount of discussion about
the appropriate way to attenpt to dose-escal ate the
cl of arabine. The thinking, frankly, was that if we
can't get the standard--the conbination that's at
| east a standard conbination utilized in the
current approach in first rel apse, then we really

needed to think about the utility of noving forward
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with the three-drug conbination--thinking, again,
about the next step of potentially conparing the
three-drug conbination in some fashion: either in
isolation or in a nore conpl ex protocol reginen,
such that if the etoposide and cycl ophospham de
doses weren't equivalent, that obviously would
rai se questions about the conparability of the
two-drug conbi nati on versus the three-drug
combi nat i on.

So, that was sone of the rationale that
led to how we put together the dose-escal ation
schema. But | certainly recogni ze your point.

There's a |l ot of enthusiasm about the
potential activity of clofarabine and sonme of the
investigators involved in the study were concerned
that we'd reach exactly that issue, and | think
we' d have to step back and think about how to dea
with that if we saw toxicity prior to being able to
dose-escal ate cl of arabi ne adequately.

I will point out that in adults, the
maxi mal tol erated dose that has been identified in

Phase Il studies is lower, at 40 ng/m
2. And so
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there's clearly activity of the conpound at that
dose | evel

CHAlI RPERSON REANMAN: Mal col nf?

DR. SM TH. Several questions. One is: are
t here data about the inmmunophenotype of the
patients, in terms of responses? 1Is this
B- precursor versus t-cell?

DR VASCONCELLES: W've |ooked at that in
a smal | -cohort study, and there's no correl ation
that we've yet to identify. O course, that's
sonmet hing we' Il continue to | ook at for
devel opnent.

DR SMTH And in the preclinical data, do
they support one or the other?

DR. VASCONCELLES: No.

DR. SM TH: Anot her question follows up on
a point Dr. Cohen raised, was that the Phase IV
commitnent can be in an earlier stage of disease.
And, you know, often in pediatric | eukem a
research, you know, you identify activity in the
rel apse setting, and then you nove forward to the

new y-di agnosed setting to try to see if you can
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cure nore patients de novo, rather than waiting for
rel apse.

So | wonder if that's an issue that you
considered. And I'd be interested in the other
menbers' ideas on that, as well.

DR. VASCONCELLES: It is--and it's an issue
that we'd like to continue to consider--and really
wel cone this formto have input into that.

As Rekha reviewed in the context of her
comments, | think that we recogni ze sone of the
complexities in terns of what we know about the
current treatnment paradigns earlier and earlier in
the care of patients, and how we can satisfy our
regul atory requirenments, and al so bring cl of arabi ne
further up in the care of patients with ALL

DR WNICK: This is sonething that we've
actual ly discussed in great detail--not necessarily
with Genzyme, but certainly anong the conmittee
menbers. And |'mafraid that the nunber of
patients beconmes an issue, even if you nove things
up earlier.

We do have a very high-risk protocol. And
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one of the difficulties is that the very high risk
group in pediatric ALL is fairly clearly divided
bet ween those that are
Phi | adel phi a- chr onosone- positive, and those that
are not.

And for those that are
Phi | adel phi a- chronmbsone-positive we hope to be
expl ori ng new agents along the lines of the
tyrosi ne ki nase inhibitors--not necessarily a nore
classic cytotoxic agent |ike clofarabine. Anong
the patients who are not
Phi | adel phi a- chronosone-positive we don't have a
| arge enough nunber to do a random zed trial in a
reasonabl e period of tine.

We are still in ongoing discussions about
the use of surrogate endpoints, and this gets into
a much | arger conversation as to whether or not a
change in the sl ope of disappearance of m ninma
resi dual disease at a point relatively early on in
therapy is an acceptabl e surrogate marker of
response.

But | think, you know, as Dr. Smith
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brought up, | think those conversations are
ongoi ng, because the proposal, as is, describing
the accrual of 30 patients with AML and 20 with ALL
annually within the Children's Oncol ogy G oup,
| ooking at patients in refractory first rel apse, or
second and third rel apse, whereas | understand that
we should be able to generate those nunbers for
clinical trials.

| hate to say this, but we haven't.

CHAI RPERSON REAMAN: Jerry.

DR FINKLESTEIN: | indicated |I've cone
this is sort of a full circle, which was ny
original remarks

| agree with Geg, which is--and I|'mnot a
transplanter--is that the transplant group in
pedi atric oncol ogy has nade that sort of the sine
qua non in how you nanage a patient in rel apse.

And
we have to discuss that anpbngst our group

| also agree with Malcolmif I'm

interpreting you correctly--which is: the

regul atory issue of demandi ng or requesting the
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Phase Il study may not be appropriate in pediatric
for this type of drug. And this is a new drug that
recei ved approval. And in pediatric oncol ogy we
struggl ed for decades on whether we even need
approval for drugs. And now that we have approval,
shoul d we be | ooki ng--nmaybe this conmittee to
advi se the parent committee--at what is the
regul atory issue, and does it really apply to
pedi atrics?

I think it's apparent this drug is active.
I have no stock in Genzyme. |'mjust |ooking at
it, and it's active.

The next question is: where does it fit
into pediatric oncology? And | agree with Ml col m
our traditional approach has been to nove the drugs
up earlier.

| agree that we should be | ooking at
ani mal nmodels. But | renenber when L-asparagi nase
came in. W just plunked it ininto
rem ssion-induction, and all of a sudden
L- aspar agi nase i ncreased our rem ssion induction

Well, you won't be able to do that with a
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95 percent induction rate, but you may be able to
plug this in in consolidation.

I don't see a Phase |1l study in rel apsed
patients ever being conpleted. And so therefore
ask this committee to struggle with: what is the
appropri ate approach for a new drug n pediatric
oncol ogy, and should we not be thinking of
sonet hi ng i nnovative?

CHAlI RPERSON REAMAN: Weéll, | think that's a
good point. But | want to actually address part of
your conment which related to approval. And
think there is approval, and there is approval

And the approval of a new drug is for
pur poses of marketing a new agent, not necessarily
for approval of its use by physicians once it's
mar keted for a specific indication.

But maybe the FDA could, in fact, conment
on that?

DR PAZDUR. Well, you know Jerry brought
up the idea of "activity," and the approval process
is not just to identify "activity" or a drug; it's

to carry that a step further. For full approval of
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a drug, you should have denonstrated clinica
benefit of the drug.

So the approval process is not a screening
process to deternine whether a drug has a margina
response rate here. One has to feel confortable
that this drug will lead to clinical benefit. The
whol e purpose with accel erated approval program was
to identify drugs early on in |life-threatening
di seases that appear to be better than avail abl e
therapy. And in these certain situations, where
we're dealing with very refractory situations, we
have single-armtrials that |ook at therapies that
are non-existent. There are no other therapies
her e.

So, in general, when we took a | ook at
this accel erated approval program the issue here
is toidentify agents, but then to further devel op
them here.

So | think the commttee has to grapple
with: is this all this drug is, is a 10 percent
response rate in a refractory disease setting? O

should it be devel oped further?--you know -and how
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that is going to be devel oped further

If you take a |l ook at npbst of the agents
in adult oncol ogy, when we entered into this
program sone of the earlier agents--for exanple
canpti zor in colorectal carcinoma--had a 15 percent
response rate in refractory di sease patients. It
went on into the first-line setting to show a
survival advantage in netastatic di sease.

So that's kind of the paradigmthat we
have been hoping for, to identify agents in a
refractory di sease popul ati on, and that these drugs
woul d be further devel oped and becone real players
in the treatnent of nalignant diseases.

CHAlI RPERSON REAMAN: Under st andi ng t hat,
then, | think it would be worth going back to
Jerry's point--or multiple points that have been
made: is this the right population to be eval uating
to see if this drug, or other drugs like it, can in
fact be incorporated into therapy reginens for
speci fic di seases?

Looking at multiply rel apsed

patients--again, may end up giving us the same 10
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to 20 percent conplete renission rate, adding a
known active agent.

So I'mnot sure that continuing to
eval uate new agents in the relapse setting, in the
multiply relapsed setting is really the best way to
go.

DR, ABI CHANDANI : Which is why we sort of
wanted to go back up to--you know, try the first
rel apses nmove up. The nunbers again are small, and
if we don't do it in collaboration with Children's
Oncol ogy G oup, we really can't do the study.

And the study design that was out there at
the time was the conpl ex design that | showed you,
or it will be sonme variation of that them

And the question is, you know. how do you
then isolate the benefit of clofarabine in that
setting? That's our understanding of FDA's
concerns with the study design.

CHAI RPERSON REAMAN: Wl |, | think the
conpl ex design of that first relapsed study is
maybe somet hing that has to be re-eval uated al so

Because it, again, is using conbinations of known
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active drugs that have been proved by investigators
in Europe to be effective. And it's certainly not
pronoting and expediting the new agent devel opnent
process for childhood | euken a.

Dr. Boyett?

DR. BOYETT: A couple conments.

It seems a little late for an aninal nodel
here. | nmean, you've got an active drug. | nean,
you know it's active. And the aninmal nodel hasn't
been validated. So | don't know that that's a
poi nt .

To Jerry: the pediatric oncol ogy group did
conduct and conplete a random zed control trial in
rel apsed ALL patients, and it's published in the
New Engl and Journal of Medicine. 1In ternms of
moving it up, it seens to me like noving it up
early, you focus on first rel apse--period. Because
that's an area where you can sal vage patients, and
I think you could, with the cooperation of the
Children's Oncol ogy Group, actually do a controlled
trial in first relapse ALL and prove a point--in

the context of ho pediatric oncol ogi sts nmanage and
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treat these patients.

DR WNICK: It's alittle bit circular. |
agree with everything you' ve said. And sonething
Greg just alluded to: we know that the re-induction
rate for patients in first relapse whose initial
duration of rem ssion was relatively short is
dismal with standard agents.

It woul d be quite reasonable to random ze
a cl of arabi ne- VP16 cycl o i nduction regi men versus a
cycl o-etoposide induction reginen. And in first
rel apse, we woul d probably have enough patients to
do it.

The circul ar conponent of this is know ng
what dose to use for the three-drug
combi nati on--hence your Phase Il trials.

But | do think that that's, realistically,
one of the only ways to acconplish this.

It's alittle bit hard to believe that we
could run successive trials |ooking at
random zation of the three drugs versus two, and
then Ara-C-cl of arabi ne versus Ara-C alone. That's
| ess appeal i ng.

But | think that is a realistic view.

DR SMTH: | would agree with coments

fromthis side.
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I think in the first relapse setting there
is the opportunity to do random zed trials, and
that's nmoving it up sonme--as well as the newy
di agnosed setting to do random zed trials there.

You know, | think the reginen--the
treat-treatnent bl ock reginmen that's the first
rel apse study now, is not--you know, in pediatric
ALL--1 rnean, that's about as sinple as they cone.

So if you can add cl of arabi ne to one of
those bl ocks--like Dr. Wnick was sayi ng--then
potentially you have a--

[Mul tiple speakers. Inaudible.}

Well, | nean, you can denonstrate a CR
rate inprovement, or you can denonstrate an
event-free survival, and sone point downstream
i mprovenent.

DR WNCK: EFS is still an issue, because
of things you' ve already brought up. EFS becones

an i ssue because nobst of these patients will be
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taken off for transplant four to six nonths from
the beginning. And one of the things that's
di scussed in the manual that I'd like to hear the
groups comments on is the validity of the
four-nmonth EFS; the validity of how many kids make
it to transplant--realizing that that nmay not be
the best way to go, but is the way that npbst of
t hese kids go.

DR. SMTH: But the other point |I was going
to nmake was: potentially you could do these
studies. But the onus gets back to the pediatric
world, and not to FDA. You know, how do we
re-figure out howto use this drug in ways that
denonstrate that it is beneficial to use the drug
in children. And that's the point Dr. Pazdur was
maki ng: "Look at this as your friend, not as your
eneny. "

Abut this requires the company to devel op
the drug in pediatric oncology. W realize there's
one kid on the block here--COG -to devel op this.

It gives the conpany the inpetus and the obligation

to develop this drug. This should be | ooked at as
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a positive thing.

You know, we're approving these drugs on a
relatively small body of evidence, with relatively
response rates here. |'mnot saying that they are
not inportant in a refractory di sease popul ation,
but it is arelatively Iimted body of evidence
that we are basing this approval on--with the
anticipation that there is going to be further
devel oprment in pediatric oncol ogy.

Look at this, pediatric conmunity, as your
friend; that this drug has an inpetus. Because we
do have this regulation, this obligation to mandate
that these studies are being done. It is, | think,
the obligation of the pediatric comunity then to
define this and work with the FDA to define what is
clinical benefit here, and what are these studies.

DR FINKLESTEIN: | like Richard' s coment.
Let me give you a little historical coment.

Frei, Freireich and Karon showed in the
"60s that in pediatric acute |ynphoblastic
| eukem a, if you obtain a rem ssion you' re going to

increase survival--at |east the duration of
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survival. | nmean, this is obviously fact.

And | understand that Genzyme has sone
mar keting, legal, and so forth obligations. So ny
question is to Dr. Pazdur: what |I'm hearing, and
what | thought |1'd be hearing, is that if we noved
the drug up earlier in terms of Phase Il studies, a
real Phase IIl study in the classical sense nay not
ever be possibly feasible in this drug. And
therefore, it's the regulatory issues--which was ny
initial statement, for Phase |IIl agents appropriate
for a new agent in pediatrics.

The next thing 1'd like to comment is that
I know you use nedical oncology, or the adults with
cancer as an exanple. But | also know that in
Congress when they tal k about progress in oncol ogy,
they tal k about pediatric oncol ogy because we're
the ones with the 75 percent survival rate. W're
the ones with the 95 percent rem ssion induction
rate in ALL. So our percentages are different, in
terns of trying to do Phase || studies.

Sol'd like to take the ball back to you,

Ri chard--and | agree that this is our friend,
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because we haven't struggled with a new drug

approval in pediatrics in decades. So this is very

exci ting.

CHAI RPERSON REAMAN: Ji m

DR. BOYETT: You know, this brings up a
good point. | mean the expertise in doing trials

in pediatric oncology is in the COG or with
pedi atric oncol ogi sts. And there a nunber of
exanpl es of the FDA asking for studies to be done,
or drug conpanies to get indication that they're
absolutely out of touch with how that particular is
treated and managed in this particular country--or
maybe even in the world.

And so | think--friends talk to friends.
And so | think the FDA coul d take sone advice from
the Children's Oncol ogy Group, and the experts in
particul ar di seases when they are giving
compani es--you know witing a |l etter back and
saying these are trials we want you to do. There
needs to be sone consultation, | think, before
those things are sent out to those conpanies.

DR PAZDUR. Well, let ne just--again,
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think we were instructed to think of this as a
friend. And in all fairness, we have had
conversations with all the bright people in COG
regardi ng these studies--okay. It's not that we're
just sitting behind closed doors on Rockville Pike
dreanming up studies for COGto do without
consul tati on.

CHAI RPERSON REAMAN: But you can keep
dreanmi ng of studies for us to do.

But | think if these iterative discussions
led to a design where we were going to evaluate the
activity of a new drug in block three of a
re-induction reginen, and that was the best we
could do, I"'mnot sure that it was the FDA, or the
sponsor, that failed here. | nean, this, | think,
is pediatric oncol ogi st problem

So we do have the expertise, and we do
take pride in the fact that the results we have
achi eved are widely touted by Congress in
justifying the continuation of the National Cancer
Act. But unfortunately sonetimes we take a little

too nmuch pride in what we've done. And we've done
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a great job, but there's still a whole lot nore
that needs to be done.

And rel apsed acute | eukem a is the second
| eadi ng cause of death from cancer in pediatrics.
So there's still a lot of work there to do. And
| ooking at a new agent in the third bl ock of a
re-induction reginen that includes every known
active agent in ALL isn't good science and isn't
movi ng therapy forward, | don't think

M chael .

DR LINK: So let's say we did a study
where you just |ooked at induction, and you did
your appropriate determ nation of dose, and you did
a front-line study, randonizing with a
cl of ar abi ne-cont ai ni ng regi nen versus not. And you
had an induction rate that was statistically
better.

Woul d that be sufficient, or would you
really need to look at--or is that considered a
surrogat e?

Because the problemis--as has been

brought up--especially in the transplant world now,
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with nore and nore patients having hapl oi dentica
transpl ant s--everybody's going to get a transplant.
So | ooking at event-free survival--unless you're
willing to say that that's going to cone out in the
wash in a large study, which I'ma little bit dicey
for a conpany to get involved wth--would you
accept remission-induction as being a sufficient
benefit of getting nore patients into remission to
accept that? Because | have a feeling that once
you start |ooking at a downstream endpoint, you're
going to have to face the nusic of transplant.

CHAlI RPERSON REAMAN: But don't we actually
have to prove to you--or at |east provide enough
justification that that is sufficient clinica
benefit?

DR PAZDUR | think further discussion
I'"'mnot opposed to this, believe nme. But | think
we'd like to have further discussion on this.

The issue is also: if this is going to be
conplicated by transplant--which is a mgjor issue
here--1 would feel much nore confortable if we were

| ooking at a random zed study, where we had near
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i dentical either conplete response rates, etcetera,
to a known reginmen that we felt very confortable
with, and the addition of this new agent added
sonet hing so you showed superiority to that, that
i nduction rate.

And then if it were complicated by, for
exanpl e transpl ant and we had sone uncertainty as
far as the duration, at |east we have confort that
there was an increased nunber of compl ete response
or rem ssions here.

So, you know, sone of the problens are not
only the endpoint trial design that these are
running into.

CHAlI RPERSON REAMAN: But | think al so just
to clarify: there's a feeling that these Phase |V,
or post-approval commtnents a Phase |11l study.

DR PAZDUR The answer to that is: no.

Basically you put--and there's nmany
exanples in adult oncol ogy where single-armtrials
that had substantial durations of response have |ed
to full approval of drugs.

DR BARRETT: | just wanted to get back to
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your original coments, Dr. Pazdur, about the
friend at the FDA.

I don't think that--you know, we shoul d
al so di stance ourselves fromthe preclinical work
that was discussed earlier. |It's an opportunity to
backfill sone of that kind of evidence. And even
in the absence of a validated nodel, or in fact
because you have activity, | think it's inportant
that we get that kind of information. This isn't
the |l ast agent we're going to study in this
popul ati on.

CHAlI RPERSON REAMAN: Ch, good--1 think
that's especially true if you're |ooking at
conmbi nations. W have a limited nunber of
patients. W can't keep doing sequential studies
of adding a new agent to known conbinations. W
can't do it.

So- -whet her nodel s are validated or not,
think it's time to ook at it.

DR. REYNOLDS: That's it exactly. And,
Jim | think you m sunderstood. | wasn't saying

"define this agent as active in an ani nal nodel."
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The issue is: there are nultiple different bl ocks
of therapy for re-induction of ALL

And the question is: is whether you ms
this in one or the other block could significantly
advant age or di sadvantage you. Looking for
significant synergy between the agents and picking
the right conbination, to then ask the clinica
Phase | question of whether or not that conbination
is tolerable is a preclinical issue, and sonething
that shoul d be worked out before we get to the
patient.

DR BOYETT: Yes--and | understand that.
But you don't have a working nodel yet to do this
Wi t h.

DR REYNOLDS: Well, there are nodels, and
some information is better than no information
The other alternative is to guess, or flip a coin
as to which block you put it into. And | don't
think that's the way we should do thing.

DR. BOYETT: You know, one thing | want to
say is: | wasn't really defending the third bl ock

that was put up there. But what | was saying is,
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mean, | think to the people who have the expertise
for knowi ng how these will be subsequently used,
that expertise resides in pediatric oncol ogy.

And those are the ones that are going to
be using the results to treat children. And so
they have to be convinced. And those are the
peopl e you have to convince, and so they have to be
secure with the design of the study. And | don't
know-the three block--1"mnot in the STED office
or the COG or anything like that. So | don't know
how the investigators came up with that

DR. WN CK: Just one quick additiona
comment: if transplant is going to conme to pass,
there's certainly an evolving literature that |evel
of detectabl e di sease pre-transpl ant has an inpact
on out cone.

So, again, it's still--as M ke
sai d--probably consi dered a surrogate marker that
if we could not only denonstrate a difference in
i nduction rate, but a difference in the |evel of
m ni mal residual disease pre-transplant, it may add
some wei ght to the argunment one way or the other

DR LINK: It nay be a surrogate, but it's
good to be in remssion. | mean, you know -

[ Laughter.]
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--so the question is whether you accept
the fact that it's better to be in rem ssion than
not .

DR SMTH:. Just in the study design, |
think the conforting thing here is, you know, newy
di agnosed or first relapse, you still have very
effective drugs that are able to achi eve renission
And even in first rel apse.

DR. WNCK [Of mke.] [Inaudible.]

DR SMTH. Well, for the earlier, stil
close to 70 percent. So you have to at |east
acknow edge that there are active agents, and to be
either ready to conpare to the active agents in a
head-t o- head, or else to have extraordinarily good
hi stori cal conparison so that you're convinced that
what you're doing really is a clinical benefit so
that you're convinced it's an advance.

CHAlI RPERSON REAMAN: But | don't think that

precl udes doi ng what we're suggesting in noving
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these agents closer up in first rel apse patients.
We know that there are effective reginens. They
could be nore effective. And so adding an agent to
a known effective reginen in a randoni zed setting
think woul d be an appropriate thing to do--not to
wait until the end of a bunch of, or nunerous,
effective conbinations.

| have sonme questions. Are those
questions that the FDA would |ike us to address?
think we've addressed many of them D d you want
us to do themat the end of today, or can we do
it--

DR VEISS: Actually, | have it that
actually after you' ve had your chance to have
di scussi ons for each topic.

So | think this would be a very good tine.

I think you're correct: you've actually
addressed many of the sanme questions. So |I'mglad
we were actually thinking along the same |ines.

But if we could actually go through--1 do
not have the questions on the screen, but everybody

should have it in their handout. [If we could maybe
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just read the question for the transcript, and then
make sure that we've actually addressed it, that
woul d be very hel pful

CHAI RPERSON REAMAN: And | et ne al so just
mention that at the parent ODAC, usually questions
are provided to the advisory commttee by the FDA
A vote is taken. Those votes are actually then
utilized as--or interpreted as--the recomendati on
of the advisory commttee to the FDA

AS a subcomittee, we're not being asked

for a vote. W're being asked to coment and

di scuss about these questions. | would hope that
we coul d devel op a consensus. | suspect that for
sonme of these we already have. But | just want to

i ntroduce that first.

But the first question is: Are the
proposed patient popul ati ons--ALL, first or second
rel apse--and primary efficacy endpoint--four nonth
event-free survival--feasible, and will the design
pernmit an adequate assessnent of clofarabine's
clinical benefit?

DR WEISS: Just to start, |'ve heard that
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nost peopl e were thinking that perhaps focusing on
first relapse as a popul ation where it mght be
better, the ability to show benefit woul d be at
| east one thing off the bat that should be
seriously considered.

CHAlI RPERSON REAMAN: | think that was a
comment that was nmade: first rel apse eval uating
this agent within the context of known active
agents, in a random zed setting, and |ooking for
endpoi nts that would include rem ssion-induction
rate and perhaps nol ecul ar and/or flow cytonetric
determ nati on of minimal residual disease; and the
ability to then ultimately go to transplant in a
period of three nonths, four nonths.

M ke?

DR LINK: So you've actually changed the
question a little bit. So we're |ooking then at
rem ssion-induction rate would be a valid endpoint,
as well as maybe four nonth event-free survival,
because that's how long it takes to get you to
transplant. So it would be sort of a--one of those

woul d have to be primary, and one of them would
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have to be secondary. But you could try to do
both. Plus nol ecul ar

CHAlI RPERSON REAMAN: | don't think we've
changed the question. | think we've answered the
question by saying "no," and we're recomendi ng
per haps an alternative nethodol ogy.

DR VEISS: | was going to say you could
certainly nmeasure many outconmes in a trial and
there are certainly ways that statisticians can
talk about in terns of al pha-spending, etcetera, to
preserve the overall al pha effect. And that woul d
be something that would really require sone nore
i n-depth di scussi on about how best to set that
hypot hesi s up.

DR. SM TH: Another point is that | think
we' ve been focusing on the early rel apse--first
rel apse, early relapse. There is a |late-rel apse
popul ation, as well, that doesn't go to transpl ant.
And so in the future, that's another popul ation
that could be considered for random zed clinica
trials of agents such as this.

CHAI RPERSON REAMAN: | woul d chal | enge t hat
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it's a population of patients that don't go to
transplant. | think it's an increasing popul ation
of patients that is also going to
transpl ant--unfortunately.

But | think your point is well made: that
it certainly is another population with a
biologically different disease, perhaps, than early
rel apse patients.

As far as the second question, | believe
the sponsor is |ooking to devel op data
supporting--or evaluating the potential efficacy of
this agent in AML. And the question relates to: to
what extent can the data generated in adult
patients with rel apsed or refractory AM. support
efficacy in pediatric patients with ALL?

We really didn't talk about that at all
during our previous exchange. But, sinply stated:
does there need to be a separate study in children
| ooking at the efficacy of clofarabine in AM.?

DR SANTANA: Can | take a stab at that,
G eg?

| don't think they're simlar animals. So
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I do not think that adult rel apsed/refractory AWML
is conparable to patients with pediatric ALL. W
know t he nechani sm of how these drugs work. W
know-ALL, it says ALL here, so | was going to ask
if that was a typo.

CHAI RPERSON REAMAN: ALL. Sorry. Sorry.

DR VEISS: No, the indication right now on
the table, of course, is pediatric ALL. O course,
as everybody knows, there was di scussion and
initial developnent in pediatric AM.. Many of you
were at the committee discussions in Decenber where
there was a |l ot of deliberation. And Genzyme
articulated that it was really very difficult to
assess, even in an accel erated approval paradi gm
the contribution of clofarabine in the AML
popul ation. So the indication was specifically
limted to ALL.

We know, though, that there's going to be
ongoi ng data, and it's going to be probably easier
to get those data in adult patients because there's
more of them And we'll have that information.
It's not like we're not going to look at it.

But | guess the question is sort of: what
do we do with that informtion?

DR PAZDUR. W know pediatric ALL and
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adult AML are two different diseases. W don't
need an advisory conmittee for that. [Laughs.]

[ Laught er.]

CHAI RPERSON REAMAN: | was just responding
to--

DR. PAZDUR: Even | know that. Ckay.

But this has profound issues to it. If we
say, well we can't do these trials in childhood
ALL, however we're granting an accel erated approva
in childhood ALL, and then we will fulfill that
requirenent with data fromadults in AM.

And you could just think of these--there's
a lot of ramfications and a | ot of discussion that
could go around this point: are children being
exploited just to get a drug on the market earlier?
One coul d take the opposite viewpoint that this is
the way to expedite drugs to children

There's debates on this issue. Does this

set precedents in other diseases that we want to go
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into? Because these truly are unrel ated di seases
her e.

But it does reflect our discussions--at
|l east internally--that we realize these are
difficult areas. W are willing--you know the
regul ations state that these confirmatory trials
shoul d be done with due diligence. And the conment
that | nmade at the | ast advisory committee, when we
wer e di scussing anot her pediatric drug, | just want
to repeat: we're realistic that this nmay take years
here. This is not first-line breast cancer, or
first-line lung cancer, that there's thousands of
people to go on clinical trials worldw de. And
there's no tine restriction. W have to feel that
there is a devel opment of the drug in an orderly
f ashi on.

For us to basically be saying that we will
accept adult AM. data to satisfy the requirements
on the part of requirenents of pediatric ALL may
then retard the devel opnent of the drug in
pedi atrics.

And | just want to bring that up, because
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there are several issues here which nakes this a
very conplicated both societal issue and
phi | osophi cal issue to address.

CHAI RPERSON REAMAN: Since | totally
m sinterpreted this question, maybe | can just ask
for some nmore clarification.

So this would be in general, if a drug
were to receive accel erated approval for a
pedi atric indication, then the sponsor coul d neet
their post approval commitnent with a di sease--a
totally different disease in the adult popul ati on?

Is that the issue?

DR PAZDUR | think we would have some
problems with that, but we'd like at |east sone
di scussi on on that.

DR VEISS: Maybe part of it is we just
know that those data are ongoing. And actually
Genzyme isn't proposing to do this--and we're not
necessarily proposing to do this. W just know
that we're going to be getting data in adult
patients--refractory AM, maybe refractory ALL, |I'm

not sure--but obviously it's easier to get that

file:///Z|/Storage/1020PEDI.TXT (91 of 373) [11/7/2005 1:21:02 PM]



file:///Z)/Storage/1020PEDI. TXT

92
information. And, obviously, we don't want to
preclude getting good quality information in
pediatric patients, but that's going to be years
down the road.

And, to some extent it mnight depend on
what the information |ooks |ike--but what can or
should we do with this other information that we'll
be getting. It will be comng to the FDA
potentially, for, you know, an indication for adult
patients. And it may be coming--likely
com ng--much sooner than we'll be getting these
confirmatory trials for the pediatrics.

Is there anything that we should be doing,
consi dering, thinking about in particular as that

information starts to be devel oped and cone to us?

And the answer m ght be "no.
CHAI RPERSON REAMAN: Vi ct or.
DR. SANTANA: So this conmittee dealt with
this principle very generally in prior iterations
of this subcommittee in terns of |ooking at

bi ol ogic plausibility of disease processes, and

whet her those biologic plausibilities could be
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extrapol ated fromdi fferent popul ati ons--whet her
adults to kids, or any different popul ation.

And | thought this conmttee had rmade
their consensus at that point: that, yes, if there
was biological plausibility in terns of nechani sns
of action or targets, that that would be a
principle that we woul d recomend the FDA to adopt.

Having said that, the problemis that this
class of drugs is not that specific. W do know,
once again, that there are the nucleosides in this
general class of drugs that in AML have different
| evel s of activity--depending on the
i mmunophenotype. There is a particular drug that's
very active in nonoblastic | eukenmia that is not
active in M2s, and in pro-nmnyel ocytics.

So, unless the adult popul ation that has
been studied reflects to that detail the pediatric
popul ation, then I think at that |evel we can nake
the extrapolation. So if you're conparing
monobl astic adult to nonobl astic pediatric because
the biologic plausibility is there, then | think
that woul d be sonething | woul d adhere to.

But as a general consensus that AM. in
pediatrics and adults is the sanme di sease, it's

really not.
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DR PAZDUR. Here again, this is an
expl oratory question. W wanted to get it on the
tabl e because we've been asked in other indications
by the sponsors to consider this. And it's
sonet hing that we wanted to have sone di scussion
on. And | think Victor's summary of our previous
di scussion is right on target of the way we feel

CHAlI RPERSON REAMAN: But | think that
di scussi on supposes that the diseases are the sane
di seases in the adult and the pediatric popul ation
That's not what you're asking here, and that was
the reason for nmy question requiring somne
clarification.

My under standi ng of the accel erated
approval process--at |east for those drugs approved
for adult indications--is that the post-marketing
conmi tnents have to substantiate the clinica
benefit in the sane di sease, and in the same
popul ati on.

DR PAZDUR O in an earlier state.

CHAlI RPERSON REAMAN: Or an earlier stage.
But are you--is there an opportunity, if a drug is
approved in an accel erated fashion for a pediatric
di sease, that the sponsor's conmtnent for a

subsequent study to develop the drug could be in a
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totally different cancer? And in a different age--

DR PAZDUR W have not considered that as
of date.

CHAI RPERSON REAMAN: Al |l right. Well,
that's what | just wanted to nake--

DR. VEISS: And | would think that it's
only--and this is not the topic of this discussion,
but we've had many tinmes this has been brought
up--the whol e issue of nolecular targets. And if,
for sone reason, there's sonme biological rationale,
that we | earn years down the road when we're all a
|l ot smarter about, potential targets, that m ght
make sone nore sense to make that |ink

DR BARRETT: | guess one--1 nean, |I'm
fasci nated by the question, actually,
because- - [ Laughs. ]

DR VEISS: |I'mglad you are, because
nobody el se is. [Laughs.]

VOCE [Of mke.] oh, I am too,
actual ly.

DR. BARRETT: I nmean, if you have a
popul ati on and di sease that is distinct fromthe
other, and you're basically asking: what is the
evi dence that his audience would Iike to have in

order to nake one a surrogate for the other? And
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think that you sel dom have that information on

mechani sm of action that you' d |ike to have.

So it really boils--and I don't know that

you need it to be a requirenent that they

absolutely point to each other. It's how

predictive is that one popul ation? Do you have a

generalizability across nechani sns, across cl asses,

that gives you the confort to do that. But that
would require a lot of data. And to think
prospectively about it.

So | think it ultimately conmes back to
you, as the regul atory: what would you consi der

convincing in order to have one popul ation, and
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di sease, accountable for the other

DR PAZDUR This point, that he nentioned,
there woul d have to be a plausibility between the
bi ol ogy of the di seases or the nmechani sm of action
of the drug is sonething that we woul d be | ooking
for.

Again, we put out this question as kind of
an exploratory question because several people have
asked it because of the problens that we've had in
fulfilling pediatric commtnents. W have shared a
deal of the reservations that have been expressed
her e.

DR. VASCONCELLES: | just wanted to extend
your conment and nake sure |'m understanding
it--and pose a scenario to have you respond to to
see if | amunderstanding it.

And just to reiterate Dr. Wiss's coment:
Genzyme is extrenely comrmitted to our plans in
pediatric acute leukema. | think many of you who
have been in discussions with us since we becane
i nvol ved with cl of arabine, | hope recognize that.

So that's really not the question

But just to extend your thinking: we have
commitnents ongoing in pediatric AM, and if those

| ook prom sing, those may continue beyond this
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first study, which would be nice.

Is that the kind of notion that your
considering? That if devel opment were to continue
broadly in a disease |like pediatric and adult AM,
where data was nmounting with a conpound, that then
you mght be able to start to potentially
extrapol ate across those popul ations--and to Dr.
Santana's point--1ook closely at the kinds of
patients treated, and te subtypes of patients, and
then start to make inferences about the potentia
benefit that one night conclude across popul ations?

Is that--

DR BARRETT: That is exactly what |I'm
basi cally encouraging, to go down that path; to
build that bridge so that that kind of assessnent
can be made. Because in the absence of data,
think the answer is very easy: no, the portability
of one population to the other, | think, would be a
trenmendous benefit if you're able to do it.

DR, PAZDUR: A difficult task

DR. LINK: What about the toxicity?
mean, in terns of drug devel opnent, you've treated
a total of 39 patients on this study. And so you'd
be | eaving no further sort of gathering of

i nformati on about feasibility for further toxicity,
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downstreamthings, and there's be very little
inpetus to but kids on a trial if thereisn't a
trial to put themon. So you wouldn't be getting
the additional information

DR PAZDUR: Agree.

DR. LINK: Ckay, good. So the answer was
"no to the question?

DR PAZDUR | believe so.

[ Laught er.]

It corroborates our--

DR VEISS: If you were going to vote,
suspect it would be unani mous. Ckay, thank you

CHAI RPERSON REAMAN: Al'l right, nmaybe we
shoul d break here, and instead of 15 minutes, we'll
do a 10-minute break to get sort of back on
schedul e. Thank you

[Of the record.]

CHAI RPERSON REAMAN: Back on the record.

We' || reconvene. And this segnment of the
meeting will focus on some initiatives--1egislative
in nature--which may be of obvious inportance to
pedi atric drug devel opnent.

And Dr. Lisa Mathis will discuss those for
us.

Thank you.
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Pedi atric Drug Devel opnent Initiatives

DR MATH S: Thanks. Good norni ng.

Today |'m going to overview sone of the
pediatric initiatives that we have at the FDA
And, really, the purpose of ny talk is to set up
the tal ks later on Kepivance and Neul asta by Drs.
Goot enberg and Sumers.

[Slide.]

So the two pediatric initiatives that |I'm
going to discuss today are the Pediatric Research
Equity Act, and the Best Pharmaceuticals for
Children Act. Both of these laws are intended to

support and encourage drug devel opnent in the
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pedi atric popul ati on,

Now, today |'mgoing to lay very heavily
on PREA--the Pediatric Research Equity Act--because
that's going to be the point of discussion for the
drugs later this norning. So we'll hear nore about
BPCA fromDr. Zajicek this afternoon--especially
the of f-patent process.

[Slide.]

The difference between PREA and BPCA are
that the PREA studies are mandatory. And the BPCA
studi es are voluntary.

So why do we need both PREA and BPCA?
There's actually a distinction between the scope of
the studies requested under BPCA, and required
under PREA.

If you |l ook at PREA, the indication to be
studied is specific to the indication that is
submitted to the agency. And under BPCA, we can
actually ask for both on-label and off-I abel
i ndi cations.

I"mgoing to give you an exanple--1 can't

provide a lot of details because the witten
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requests are actually proprietary. But you can use
your inmagination to figure out the answer.

So if we look at Viagra, the on-1|abe
indication at the time that we issued the witten
request was actually erectile dysfunction. So,
obvi ously, the sponsor received a waiver in the
pedi atric popul ati on

However, under the rule at that
time--which is now PREA, and I'lIl go into that
shortly--however, we did issue a witten request
for this drug not for the on-label indication. And
it's subsequently been approved for pul nonary
hypertension in adults, as well.

[Slide.]

Al right, so for PREA, it because slaw
Decenber 3, 2003. It's actually codification of
the 1998 Pediatric Rule. So a lot of you are
famliar with the Pediatric Rule. Thee was a |ot
of regulatory and legal issues with the Rule, so
subsequently Congress passed a bill, and it was
signed into law. So when you think about PREA--or

the Pediatric Research Equity Act--you can think of
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it alittle bit like the Pediatric Rule. 1It's not
exactly the sane, but nany of the requirenents are
the sane.

Drugs and bi ol ogics are both affected
under PREA. And, renenber, under BPCA, only drugs
are affected.

And PREA is not applicable to drugs with
O phan Desi gnati on.

[Slide.]

So PREA is one of two |aws intended to
pronote the study of drugs and biologic in the
pediatric patients. And this is inmportant because
studies are really needed to prevent pediatric
patients frombeing a "study of one." Wen we
don't have pediatric studies, we don't accrue data,
and we don't base our use on scientific data. W
just use our experience to do that.

A lot of tines, as pediatricians, we know
we have to do that, and it was a fact of life for
us before a lot of this legislation. But now we
have 99 new drug | abels with pediatric informtion
in them

The studies in the pediatric popul ation
under PREA are required--but only for the

indication that was studied in adults.
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[Slide.]

A pediatric assessment is required for
certain applications, unless waived or deferred.
And there's actually a new guidance out. It was
publ i shed--a draft gui dance--published in Septenber
of this year, and it was included in your
background packages.

[Slide.]

A pediatric assessnment contains data
adequate to assess the safety and effectiveness of
drugs or biologic products, and data to support
dosing and administration for each pediatric
sub- popul ati on.

[Slide.]

An Assessment is required for applications
with a new ingredient, new indication, new dosage
form new dosing reginen, or new route of
adm ni stration.

[Slide.]

A full waiver is granted when: necessary
studies are inpossible or highly inpracticabl e;
when there's strong evidence that the drug or
bi ol ogic woul d be ineffective or unsafe; or if the
product does not represent a mneaningful therapeutic

benefit over existing therapies and is not likely
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to be used in a substantial nunber of pediatric
patients.

And as you look at this slide, the talk by
Genzyme for cl ofarabine may cone to mind because,
of course, the populations in pediatric oncol ogy
are indeed small. And it sometinmes is highly
i npracticable to do studies on such snall
popul ati ons.

[Slide.]

When we | ook at "substantial nunber," PREA
actual ly does not define a substantial nunber. The
FDA has generally considered 50,000 patients to be
"substantial nunmber."” But the FDA will take into
consi deration the nature and severity of the
condition when they're making this determ nation

Because obviously, all drugs for pediatric oncol ogy
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patients woul d be wai ved.

[Slide.]

A partial waiver is a special waiver for a
pedi atric age group--specifically zero to six
mont hs, six nonths to six years--and it's granted
when the criteria for a full waiver applies to that
age group; or when reasonable attenpts to produce a
pediatric formul ati on necessary for that age group
have fail ed.

[Slide.]

Under Full and partial waiver, there's
actually a requirement in the law that this
information go into labeling. |If a full or partia
wai ver is granted because there is evidence that a
drug or biologic would be ineffective or unsafe,
that information nmust be included in | abeling.

And we haven't really used that option
wi th oncol ogy drugs. However we have had to use it
in drugs for other indications, where naybe there's
a fixed dose, and one of the doses of the
medi cati on woul d be too high for pediatric
patients, or couldn't be adjusted based on weight.

[Slide.]

A deferral--a deferral is granted when a

pedi atric assessnent is needed, but pernits
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submi ssion of the pediatric assessnment after
submi ssi on of the NDA or BLA

There are several reasons for a deferral
One is if the drug or biologic is read to be
approved in the adult population, we'll accept the
pedi atric assessment later. And that's because we
really don't want to deny adult patients the
opportunity to access to nedication

Anot her reason is we may need additiona
safety data. There are tines that, at the tine of
approval, we're not confortable with the safety
profile of the drug for use in a given indication
in the pediatric population. And we may want to
see several thousand adults exposed to it, so that
way we rmay be able to identify rare adverse events.

Al so, there may be other appropriate
reasons for a deferral. And sonetines the sponsor
comes in with reasons why they really can't do the

study at that given tine in the pediatric

file:///Z|/Storage/1020PEDI.TXT (107 of 373) [11/7/2005 1:21:02 PM]



file:///Z)/Storage/1020PEDI. TXT

108
population. And if they're able to provide us with
a strong scientific rationale, we will grant the
deferral

[Slide.]

So PREA is actually not as flexible as
BPCA. AS | nentioned, the indications required for
pediatric studies are linmted to the indication in
a given submission. And assessment woul d be wai ved
under PREA if the subm ssion for the treatment of
that condition in adults didn't occur in children
And sone exanples of this m ght be breast cancer or
prostate cancer.

[Slide.]

Now we' Il switch over to BPCA very
briefly--because we did touch on it.

These two | aws work together, however
they're separate and have separate requirenents.
So it's inportant to keep them separate in your
m nd, although you have to think about them working
t oget her.

So BPCA becane | aw January 4, 2002. It's

actually renewed the authority under FDAMA for the
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si x nonths of marketing exclusivity when studies
are done in response to a witten request. And
BPCA i ncl udes an additional nechani smfor the study
of off-patent drugs. And, again, you'll be hearing
a lot nore about this fromDr. Zajicek later this
afternoon. Where we work with NCI on oncol ogy
drugs, it's a collaborative effort between NIH and
FDA.

[Slide.]

So, again, we have to think about PREA and
BPCA t oget her.

[Slide.]

And, because the goal of both PREA and
BPCA is to obtain information from studi es about
the use of nedications in the pediatric popul ation;
to obtain studies for both conmon and rare
conditions; and also to dissem nate information
about the safe and efficacious us of nedications in
children.

W like to see that dissenination occur
through | abeling, but there are tines when the data

that cones in fromthe study isn't sufficient for
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| abel i ng, or woul d perhaps m sl ead peopl e about the
use of the drug in the pediatric population, so
there are other nechanisns for getting that
i nformation out--such as our website, or even
publicati ons.

[Slide.]

This is a conpare-and-contrast slide for
PREA and BPCA because, again, | think it's
important to renenber that we really need both of
them because they both address different pieces of
drug devel opnent in the pediatric popul ation

Under PREA, studies are mandatory, while
under BPCA they are vol untary.

Requi red studi es under PREA are only on
the drug indication that is under review, while the
studi es for BPCA may be off-1 abel

St udi es under PREA are not required for
orphan indications, while we can go ahead and i ssue
a witten request for orphan drugs under BPCA

And PREA applies to both drugs and
bi ol ogi cs, while BPCA only applies to drugs.

They both sunset Cctober 1, 2007, so they
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wi |l be considered for renewal together

[Slide.]

I did put in one slide, so that way you
can contact our division. And | have our phone
nunmber, as well as our website and e-mmil address,
as wel | .

And that's it.

CHAlI RPERSON REAMAN: Thank you

Questions fromthe Subconmttee

CHAlI RPERSON REAMAN:  Any questions?

DR VEISS: | just want to comrent that,
you know, we're going to nove on to two specific
product di scussions, so | thought if there was any
clarification people mght have about PREA or
BPCA- - because there's oftentimes a |l ot of confusion
about the two, or what can be requested under one
pi ece of legislation versus the other--we have one
of the experts in this area here with us now, so
it's the opportunity to get that kind of
clarification.

DR. FI NKLESTEI N: When you said "consider

for renewal ," is the FDA proposing the
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consideration, or are you just leaving it open--
[OFf mKke.]-to whoever's involved, or are you
mostly the initial acts?

Woul d you define what you nean by
"consi deration for renewal ?

DR. MATHI S: Well, it is going to sunset.
So I'msure that Congress will be decidi ng whether
or not they wish to renewit, or revise it--or not
renew it, for that matter.

DR VEISS: Otentines what happens is
there's a lengthy report that the agency puts
toget her on the progress, acconplishments, what's
been the net effect of having these acts in place
over the last five years. And suspect that's
probably going to happen as well when the tine
comes nearer.

DR. MATH S: Cctober 1, 2006--the report
goes to Congress.

CHAI RPERSON REAMAN: And | woul d suspect
that, in addition to that report, assistance from
i nterested groups and parties would certainly be of

great benefit and help in nmaking sure that this
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doesn't sunset forever, and is renewed. And
think we'd certainly be nore than willing and able
to do that.
DR VEISS: My understanding is that
organi zations such as the American Acadeny of
Pedi atri cs have been very heavily involved in
providing informati on as Congress deliberates on
the renewal of these acts.
DR. MATH S: Yes, the AAP was actually very
instrumental in passing the BPCA, as well as PREA.
CHAlI RPERSON REAMAN: So, no questions for
Dr. Mathis?
Thank you very much, it was a great
present ati on.
DR. MATH S: Thank you
CHAl RPERSON REAMAN: So | think next we're
going to discuss two agents, both fromthe sane
sponsor--from Anmgen. And we'll begin with
Neul ast a.
Pedi atri c Post-Marketing Conmm tnents
Neul asta (pegfilgrastim
FDA Presentation
DR SUMMERS: Good nor ni ng.
Amgen' s pegfil grasti m-marketed as

Neul asta--is a reconbi nant granul ocyte stinulating
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factor that is effective in decreasing the instance
of infection in patients with malignancies
recei ving nyel osuppressi ve anti-cancer drugs.

My nane is Jeff Sumrers. |1'ma review
of ficer for the Division of Biologic Oncol ogy
Products. And today | will briefly highlight the
basis for the approval of Neulasta, and briefly
touch on ceratin aspects of the |abel affecting
pedi atric use.

[Slide.]

Bot h Neul asta and Neupogen function as
granul ocyte colony stinulating factors. Neul asta
is a pegylated version of Neupogen. Neupogen is a
non-gl ycosyl ated No-term nal rnethioni ne nmodified
human reconbi nant granul ocyte col ony stimul ating
factor protein.

[Slide.]

Granul ocyte colony stinulating factors

control the proliferation of conmmitted progenitor
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cells and influence their maturation into mature
neutrophils. They stinmulate the rel ease of
neutrophils from bone marrow storage pools, and
reduce their maturation time. And they act to
i ncrease the phagocytic activity of mature
neut r ophi | s.

In patients receiving cytotoxic
chenot herapy, G CSFs can accel erate neutrophi
recovery, leading to a reduction in the duration of
t he neutropeni c phase.

[Slide.]

The two studies subnmitted for Neul asta
approval included two random zed, doubl e-blind,
non-inferiority studies. Study 1 used 100
m crogram kg dose, while Study 2 enployed a 6
mlligramfixed dose. Both studies were conducted
in high-risk stage Il of State Ill and |V breast
cancer patients that were greater than 18 years of
age, and receiving Docetaxel and Doxorubicin
chenot her apy.

The endpoint of the studies was the

duration of severe neutropenia conparing Neul asta
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t o Neupogen.

[Slide.]

This table depicts that both studi es net
their primary goals of denonstrating that the nean
days of severe neutropenia in Neul asta-treated
patients did not exceed that of Neupogen-treated
patients by nore than one day in cycle one of
chenot herapy, based on a 95 percent confidence
interval .

[Slide.]

In addition, the duration of severe
neutropenia in cycles 1 through 4, the depth of ANC
nadir in cycles 1 through 4, the rates of febrile
neutropenia, and the tine to ANC recovery by cycle
and across all cycles was simlar for both Neul asta
and Neupogen.

[Slide.]

Based on the results of these studies,
Neul asta was approved for use to decrease the
i nci dence of infection, as manifested by febrile
neutropenia, in patients with non-myel oid

mal i gnanci es recei ving nyel osuppressive anti-cancer
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drugs associated with a clinically significant
i nci dence of febrile neutropenia.

[Slide.]

The following limted pediatric
informati on can be found in the "Precautions"
section under the "pediatric use" of the Neul asta
package insert. "The safety and effectiveness of
Neul asta in pediatric patients have not been
established. The 6 ng fixed dose single-use
syringe fornulation should not be used in infants,
children, and adol escents smaller than 45 kg."

O particular note here is the
availability of only a 6 mlligramfixed-dose,
singl e-use syringe. This essentially precludes the
use of pegfilgrastimin certain pediatric age
groups outside of the context of a clinical trial

[Slide.]

However, Neupogen is specifically |abeled
for pediatric use, and contains the follow ng
i mportant pediatric conmponents: Neupogen is
indicated for use in children and infants with

severe chronic neutropenia; the studies used to

file:///Z|/Storage/1020PEDI.TXT (117 of 373) [11/7/2005 1:21:02 PM]



file:///Z)/Storage/1020PEDI. TXT

118
support the registration of Neupogen incl uded
patients with neurobl astoma; and the formul ati on of
Neupogen all ows for dosing on a ntg/kg basis, from
any vial, using any type of syringes, versus the
six-mlligram fixed-dose syringe.

[Slide.]

One of the key statenents in the Pediatric
Research Equity Act reads: "If the course of the
di sease and the effects of the drug are
sufficiently simlar in adults and pediatric
patients, the Secretaries may conclude that the
pedi atric effectiveness can be extrapol ated from
adequate and well-controlled studies in adults,
usual Iy suppl enmented with other information
obtained in pediatric patients, such as
phar macoki neti ¢ studies."

[Slide.]

In order to begin to extrapol ate the
phar macodynam ¢ effects of Neulasta fromadults to
children, an understandi ng of the pharnacokinetics
in adults and children is required.

Sone i nmportant aspects of Neul asta
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phar macoki netics in adults include: the pegylation
of Neupogen--filgrastim-greatly reduces the
glomerular filtration rate, essentially renoving
renal excretion as a nmeans of elimnation for
Neul ast a.

Peak Neul asta concentration for
subcut aneous admi ni stration occurs approximately 30
to 70 hours after dosing.

The volume of distribution at steady state
approxi mates that of plasma volune or the centra
conpart nent.

And elimnation is primarily via
neut rophi | - medi at ed cl earance receptor mechani sm
Based on this receptor clearances nechanism the
phar macoki neti cs of pegfilgrastimare non-linear,
and it's dependent upon the clinical situation.

The half-life of the drug is variable,
depending on the clinical setting. In the
nost - myel osuppr essi ve chenot herapy t her apy,

Neul asta has a half-life of approximtely 33 hours,
compared to 3.37 hours for Neupogen. But, once

again, this is also depending on the intensity or
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the severity of the nyel osuppressive reginen.

[Slide.]

The only remarkabl e safety signa
generated fromthe controlled clinical studies of
Neul asta in 932 subjects to date is essentially
moderate to mld bone or nuscul oskel etal pain.
However, voluntary spontaneous reporting of adverse
events suggest a rare incidence of splenic rupture,
allergic reactions, and the precipitation of crises
events in sickle cell anenia patients.

[Slide.]

The maj or FDA thoughts regarding the
pedi atric Neul asta post-nmarketing conmitnent tria
at the time the conmitnent was made were: is there
any reason to expect the efficacy or activity to be
different in a pediatric population? Wuld the
denonstration of a similar pharmacodynanic in a
smal | nunmber of pediatric patients treated with one
chenot herapy regi nen be sufficient to predict
ef ficacy across the broad array of cytotoxic
regi nens? WII| establishing the pharmacokinetics

in pediatric age groups likely to be treated with
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pegfil grastimensure the safe use in pediatric
patients? Could there be different or nore
pronounced end-organ effects in patients of
pedi atric age groups conpared to adult patients
treated with pegfilgrastin? And is the approved
formlikely to be useful in the younger pediatric
age groups?

[Slide.]

Based on these considerations and
di scussi ons anongst Angen and the FDA, Angen agreed
to submit results froman ongoi ng study eval uating
t he pharnmacoki netics, safety and efficacy of
pegfilgrastimin pediatric sarconma patients
receiving a single dose per cycle of Neulasta as an
adj unct to VAdri ad phosphani de et oposi de
chenot herapy; to discuss the appropriateness of an
expanded access study to nake Neul asta available to
chil dren between study cl osure and approval of an
indication for pediatric use; and to develop a
pedi atric dosage fornul ati on based upon data
obtai ned fromthe pediatric study.

Anmgen wi |l now di scuss their
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post - mar keting comm t nent.
Angen Presentation

DR. DREILI NG Good norning, everyone. M
nane is Lyndah Dreiling, and I'ma
hemat ol ogi st/ oncol ogi st by training. And ny role
at Angen is to oversee the Neul asta devel opnent
activities.

Before getting started, Amgen would |ike
to express our gratitude to the neeting organizers.
We believe that a once-per-cycle injection of a
growt h-factor support will provide the same benefit
for children as it does for adults; including
i ncreased conpliance and potentially better
clinical outcones.

[Slide.]

For adults, Neulasta was approved in early
2002, with an indication that was very sinilar to
that of Neupogen: specifically, that is, to
decrease the incidence of febrile neutropenia in
patients with non-nyel oid nmalignanci es who are
under goi ng nyel osuppressi ve chenot her apy.

To date, approximtely 4,000
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patients--adul ts--have received Neulasta in
clinical studies. An additional 500,000 patients
have received conmercial Neul asta since
regi stration.

[Slide.]

The pedi atric devel opment program began in
1999, and that was about the same time as the
ongoi ng Phase Il trials in adults.

This program had two primary goals. The
first was to identify a safe and efficaci ous dose
for children, and then to introduce a dosage form
that woul d cover all ages and weights.

This is inportant because, as Dr. Summers
poi nted out, the currently-avail able dosage formis
as a pre-filled syringe designed to deliver a fixed
six-mlligramdose. This covers all of the adult
popul ation, but is inconvenient for use in
pedi atrics.

Both of these goals seempretty sinple and
straightforward, but we've experienced a nunber of
challenges in trying to conplete them

[Slide.]

Sone of those chall enges are conmon to al
of pediatric oncol ogy drug devel opment. And we'l|

start with the fact that in children, cancer is not
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a preval ent disease. And although this is very
fortunate for children, it does limt the nunber of
patients that can actually enter protocols.

To the credit of researchers in this
field, the ngjority of children actually do enter
clinical studies, and these studies are generally
open at referral centers or centers of excellence.
And these are limted not only in nunber but in
location. Oten this requires the patients and
their famlies to travel long distances in order to
participate in those trials.

As we're often rem nded, children are not
just little adults, and they do netabolize sone
drugs differently. That neans that pharnmacokinetic
data is very valuable in pediatric studies, but is
al so demandi ng--especially if a lot of intensive
monitoring is required, or frequent bl ood sanples.

[Slide.]

Sone of the challenges we've experienced
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have been specific to pegfilgrastim And we'll
start out with the fact that filgrastim-the parent
compound of the pegylated pegfilgrastim-is
actually available and widely used in the pediatric
popul ation. And it is incorporated into reginens
and trials where nyel osuppressive therapies are
used. And generally these therapeutic protocols
are designed with endpoints to evaluate ol d drugs
in new fashions, or potentially new drugs--all wth
the promi se of potentially better efficacy.

These are very attractive trials to
clinicians and to patients--and appropriately so.
But these trials conpete with our supportive care
pr ot ocol s.

In designing the pegfilgrastimstudy, it
was ideal to identify a tunor that woul d occur
across all age groups, in an incidence that woul d
all ow a reasonable timeframe to enroll a protocol
and woul d have as its treatnent a mnyel osuppressive
regi nen that would be the standard of care--or at
| east an acceptabl e standard of care--at that tinme
and for the foreseeable future.

These criteria are challenges in
pediatrics. As you know, tunors seemto cluster in

one age group and not another. And because of the
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i nci dence, sonetinmes these studies can take four to
six years to enroll. And often chenotherapy nmay
change during that tinme.

[Slide.]

We were--along with the pediatric
community and the FDA--able to identify such a
tunmor, and that tunor is sarcona.

The protocol actually allows all sarconas
to be enroll ed--however, predom nantly the
di agnosi s enrolled to the ongoing study is Ewing's
sar cona.

You see in the magenta bars of this
hi stogram the incidence of all sarcomas. And you
can see that it does cluster in the ol der age
groups. But there is enough incidence to enroll a
protocol over approximately two to three years.

You see in the blue bars the incidence of
Ewi ng's sarcoma--again, a little higher in the

ol der age groups, and |ess frequent in the youngest
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age groups. And this will help with sone of the
chal  enges we're going to show you at the end of
the presentation.

[Slide.]

In the ongoi ng sarcoma study, the primary
objective is dose selection. 1t's based on a
clinical hypothesis that at the identified dose,
pegfilgrastimwi |l provide absol ute neutrophi
count recovery, and a safety profile simlar to
that of filgrastim

Par amet ers measured include: ANC
recovery--defined as two ANCs of 500 after nadir
before day 21; the duration of severe neutropenia,
and the rates of febrile neutropenia. W're also
col l ecti ng pharmacoki netics in the study.

[Slide.]

This is the study schens.

So, eligible patients, scheduled to
receive VAdriaC/ | E are randoni zed to either
pegfilgrastimor filgrastimin a six-to-one ratio.
Daily ANC and PK samples are collected in Cycles 1

and 3, and patients are followed for a total of
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four cycles.

[Slide.]

Dose sel ection for each age group is done
i ndependently. And you see up here the
prot ocol -defined age groups. This is frominfants
to pre-school ers; adol escents and teenagers.

For each age group there are seven total
patients; six pegfilgrastimand one filgrastim and
an entire dose cohort would include 21 patients.

So how is dose selection in the protocol ?
Well, the algorithmrequires two successive dose
cohorts demonstrate ANC recovery. So let me show
you a coupl e of possible efficacy scenari os.

[Slide.]

In the first dose cohort, five or greater
patients recover their counts by day 21. And this
is five of the six pegfilgrastim-treated patients.
And in the second exanple, less than five recover.

So if we turn to the first exanple, a
second confirmatory cohort would be done at the
same dose. And if at |least five patients recover
their counts, dose selection can be nade.

In the second exanpl e, a second cohort is
started at a 50 percent escal ated dose. And if at

| east five of those patients recover their counts,
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a confirmatory cohort can be done at that sane
escal ated dose. And if, again, at |east five of
the pegfilgrastimtreated patients recover their
counts, dose sel ection can be nade.

[Slide.]

100 s/ kg was the initial selected dose
for the sarcoma study. And this was based on the
rational e that pharnmacokinetics and the mechani sm
of action in pediatrics and adults is expected to
be simlar. And this is due to--as was shown in a
previ ous presentation--neutrophil-nediated
cl ear ance.

Additionally, this is a safe and effective
dose in adults. And, finally, the commonly-used
dose of filgrastimis the same in children as it is
in adults.

[Slide.]

So where are we in conpletion of the
study?

Wel |, asked 50 sites to participate.
Fifteen agreed, and we have initiated all of those
sites.

Despite the difficulties we've had, we've
been able to enroll and treat all of the 100 ag/kg

cohort in all age groups.
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We started a second confirmatory cohort.
And in the ol der age group, we've conpleted
enrollnent and treatnment. As it turns out, all of
these patients wei ghed nore than 45 kil ograns. And
so this information is essentially contained in the
current | abel

We need anot her four patients in each of
the two younger cohorts, with at |east three
demonstrating ANC recovery, in order to select a
dose. W need six patients.

[Slide.]

When we tal ked to our investigators about
how to get where we want to be fromwhere we are,
they cite he sanme obstacles as we've just
di scussed: filgrastimis available and it's used in

protocols. And these therapeutic protocols have a
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hi gher priority than do our supportive care trials.
This is appropriate. W need to remenber that for
children, cancer is largely a curable disease. And
our tinme and val uabl e resources shoul d be spent in
i nprovi ng survival. However these studies do
complete with our trials.

And we've al ready tal ked about the | ow
i nci dence in the youngest age groups of sarcona.
And this is going to nake it hard to rapidly find
these patients.

And, finally, sonme of the families that
were offered the protocol declined due to the
demands of nonitoring of the protocol

[Slide.]

So--what are we doing to inprove at the
monent ? Well, we've stayed in very cl ose contact
with the pediatric community. And we've |ooked at
ways to increase enrollment. And, as it turns out,
we probably have a wi ndow of opportunity.

Conpeting trials have conpleted their
enrol Il ment, and while COG is analyzing their data

and designing an additional trial for sarcoma
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patients, we have the opportunity to open our tria
at their sites and accrue those patients that woul d
not otherw se enter a trial

Qur protocol is currently under review
with the rhabdo and Ewing's group to do exactly
that. W believe that this will expedite
enrol Il ment and conpl ete the study.

[Slide.]

So, to this point, we've shared our
experiences--both positive and negative, and we
have sone | essons | earned.

So in order to not compete with
t herapeutic protocols, whenever possible, we'd |ike
to add our questions onto those protocols. W
believe it wouldn't dilute the therapeutic
questions bei ng asked.

We need to work very closely--or continue
to working very closely--with the FDA and with the
pediatric community to do this. And in this way,
we can design the nost efficient studies possible.
WE can al so use our early experience in those

protocols to inform protocol decisions, and maybe
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nodi fications directed at renobving barriers to
enrol | nent.

One such exanpl e woul d be to ask oursel ves
whet her or not, in the ongoing sarcoma trial, we
need daily ANCs in a confirmatory dose cohort.

[Slide.]

In sunmary, we are striving to conplete
this study. W believe that pediatric patients,
like adult patients, will benefit fromthe
availability of pegfilgrastim to increase
conpliance, decrease febrile neutropenia, and
i mprove overall outcones.

W' ve made significant progress, and
continue to take actions to conplete the study--but
we need your help. That's why we | ook forward to
the di scussion today, and input fromboth the FDA
and the subcomittee on ways to expedite not only
completion of this study, but in all pediatric
oncol ogy drug devel opnent.

Thank you very much.

CHAlI RPERSON REAMAN: Thank you

Questions fromthe Subcommttee and Di scussion

CHAlI RPERSON REAMAN:  Maybe, before going

on to the next presentations, if there are specific

questions for Dr. Dreiling about this study--the
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trial--fromthe comittee?

M chael ?

DR. LINK: Just a quick question: are you
going to use this same chenot herapy protocol for
rhabdo? Because that really isn't the standard
therapy for rhabdonyosarcoma. And so |' m wondering
if you would allow using the standard therapy in
rhabdonyosarcoma. That's where nost of the one to
five-year-old sarcoma patients are going to be?

DR DREILING It's a good question

When we first designed the study, | think
it was nore of a standard across a nunber of
sarcomas. Cearly nowit is the Ew ng standard.

We had di scussions with COG about actually
superinposing this on the rhabdo study. And
al t hough the chenptherapy was a little bit
different, we pursued that avenue--to
exhausti on--and decided that the best way to

conplete the study was with the ongoi ng design, and
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on nmoving with the plan that we have.

DR LINK: Just a couple conments. Nunber
one, the rhabdo study that you wanted to sort of
get onto has actually finished its gruel--so that
it would be a free-for-all in terms of those
patients until a new study is open.

And, second of all, that current therapy
is not going to be used for rhabdomyosarconma
patients--nostly because of the anthracyclines in
young patients. So if you want the one to
five-year age group, and want to do a robust study,
I'"d recommend you re-negoti ate.

DR DREI LI NG Thank you

CHAI RPERSON REAMAN: Cl i nt on?

DR. STEWART: Yes--l have a question--and
this may be just real obvious, and nmaybe | just
m ssed this. But could you perhaps explain again
what the rationale was for the three age groups?

DR DREILING Yes. Renenber that this
protocol was designed in 1999, before the |ICH
gui del i nes around age groups. And we believe that

it was essentially designed to kind of catch the
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smal |, medium and | arge patients, because the
medi cation i s wei ght-based.

In | ooking back, it would be nuch nore
reasonabl e to have included an age of zero to two,
and then naybe three to 11, and then the 12 to 21.

DR STEWART: Can | follow on with that?

CHAlI RPERSON REAMAN: Go ahead

DR STEWART: But |'mnot even clear why
you woul d even have ages. | nean, are you
speculating that there's a difference in the way
the different age groups of children handle the
drug? Are you speculating that there's a
difference in toxicity based on age?

I"mnot sure what, again, the rationale
for the age divisions are. That's what |'m not
getting.

DR DREILING W wanted to be sure that
there wasn't a difference--in essentially the
youngest age groups. | think that probably--and
certainly you can speak nore to this--but the very
youngest age groups are going to be hard to

evaluate in this setting anyway. Because as
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understand it, they're not really dosed by BSA,
they're dosed per kilogram And doses are reduced,
and netabolism of those agents is not uniformover
the whol e period of that age.

And so they nmay actually receive higher
doses of chenot herapy, have | ower nadirs, and
| onger recoveri es.

DR STEWART: So this is nore a function of
the chenot herapy, not the pegfilgrastim Because,
obviously the pegfilgrastimis a neutrophi
medi at ed cl earance--which has nothing to do with
age. You're worried nore about the chenotherapy
effect.

DR DREILING Correct.

CHAI RPERSON REAMAN: So to follow on that:
why weren't the strata actually defined rather than
on age, but on the dose of chenotherapy
adm ni stered--if that was the concern?

And | al so have a question about the
age-range "zero to two years of age," because where
we see the greatest variability, unpredictability,

because of devel opnmental factors that may inpact
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phar macoki neti ¢ paraneters would be in the first
year of life. So "zero to two years of age"
doesn't really make a great deal of sense.

DR DREILING And at the tine, we did work
very closely with COG -which | think was POG
actually at that tine-and had a lot of input in
trying to design what would be the right age
groups.

CHAlI RPERSON REAMAN: Can | just--for
clarification: how intensive were the bl ood draws
and t he specinmen procurenent? You said daily
CBCs--but as far as the PK studies?

DR DREILING it was a daily sanpl e--once;
once per day, along with the CBCs, the PKs.

CHAlI RPERSON REAMAN: For how nmany days?

DR DREILING Starting day four, until day
21.

CHAlI RPERSON REAMAN: And can you expl ain
the concept of "conpetition," with therapeutic
trials? | don't understand how supportive care
studi es "conpete."

DR DREILING | think the point that we're
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trying to express there is that COG did start
sarconma studi es subsequent to ours, and | think
that those have been pretty large studies. And
they' ve been able to conplete those studies in |ess
period of tine than we've actually been open with
our studies.

And | think that that's because they're
answering i nportant questions. And probably
clinicians and fanilies alike, given the choice,
enter those protocols, as oppose to a protocol that
answers a question about pegfilgrastim

CHAlI RPERSON REAMAN: But the COG does its
studi es at over 200 sites, not at 15, or 40--or
what ever the currently expanded nunber is.

So I'm not sure that
"conpetition"--because these patients were on--|

assunme the ones who were on this trial may have

been on--
VOCE [Of mke.] [Inaudible.]
CHAl RPERSON REAMAN: Not al | owed?
DR DREILING Not allowed. Yes
VOCE [Of mke.] [Inaudible.]
DR DREILING Yes--so that was our
chal | enge

DR. WN CK: A couple of comments--first,
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given that it's a random zed trial conparing the
pegyl at ed product to the non-pegyl ated product,
shoul d the chenot herapy regi nen--given that it wll
cause nyel osuppression--matter?

I nmean, it would seem-Cinton's coment
about rhabdonmyosarcoma, and |'msure Pat's going to
make a coment about neurobl ast oma--since you have
an internal conparison, if you want to gather
younger children, you need a different histol ogy.
And |'m not sure why the regi nen would have a
bearing on outcomne--would be comrent nunber one.

Conment nunber two: | don't know why you'd
need daily blood counts--especially if you have a
better endpoint; if you actually believe you can
reduce the incidence of fever and neutropeni a.

And then coment nunber three would be
that it would seem as though you coul d--and |'m not
suggesting you start fromthe begi nning--but given

that in nost pediatric protocols the sane
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conbi nation is given nore than once throughout the
course of treatnment, that you could actually use
each child as their own control. And if you
have--1'm nmaking this up--but if you have
VAdri aC-admini stered cycles 1 and 5, and you have
VPCycl o- admi ni stered cycles 2 and 4, that the child
coul d receive one product with one VADRI AC, the
other with the other.

And if you're worried about a cunul ative
myel osuppressive effect--which I'mnot sure is a
horrible concern in pediatrics--but if you are,
then what you coul d randomi ze is the order in which
kids begin. So half the kids would get VAdriaC
nunber one with the pegyl ated produce, half woul d
get VAdriaC nunber one with the native.

But the advantage of having each child
receive both is that, nunber one, you may be able
to conpare; and, nunber two, one of the things you
described is the hesitancy of parents to consent,
because one invol ves one shot, and one nmay invol ve
10. But this way all children

benefit--assum ng--1'mreaching here--that it's a
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benefit, and that the peg's okay. This way al
ki ds have a benefit with at | east half of the
cycl es.

DR REYNOLDS: Yes, | woul d agree that
neur obl astorma, there are sonme opportunities within
the COG neurobl astoma conmittee you may want to
expl ore that woul d address a younger age group

But if this is going to be used in that
younger age group, what are your plans for
providing a dosing formother than this
six-mlligramsyringe?

DR. DREILING And I'mgoing to ask Bob
Charnes to actually answer that question for us.

DR CHARNES: Ri ght now, obviously, we need
to nmake sure that we have the right dose. And so
everything that we have is ongoing and i s not
finalized

We have started the pharmaceutica
devel opment of alternate dosage forns. The key
el ement here is that we will make multipl e dosage
forms available so that we will be able to dose

across the entire weight range, from4 kil ograns to
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45 ki |l ograns.

Until we have additional data, | think
it's premature to conmrent on the specific type of--

DR REYNOLDS: But you do have that
ongoi ng.

DR CHARNES: Yes, we do.

CHAlI RPERSON REAMAN: Thanks very nuch.

DR. DREI LI NG Thank you

CHAlI RPERSON REAMAN: So maybe we will go on
to a discussion of another Angen product. And
first, Dr. Gootenberg fromthe FDA, to discuss
palifermn.

DR VEISS: Dr. Reaman, while we're
getting ready, just two quick coments that the
previous presentations illustrated: one, in terns
of just the frequency of drawi ng blood work, it's
not clear to me, as a rem nder that these studies
were put into place a nunber of years ago, but one
doesn't want to certainly mss the nadir and the
recovery of the dosing. | would agree that perhaps
daily dosing in a pegylated formof a nolecule

seens perhaps excessive. But there's always an
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i ssue. And we've learned in hindsight sonetines
that data were not collected prospectively, and
when it's really to |l ook at things |ike neutrophi
recovery, you know you can't just go back and
collect that afterwards.

The other issue, in terms of fornulations:
in the biologicals, as opposed to--nost biologicals
are parenterally adm nistered agents. They're not
solid tablet formulations. So the issue of a solid
to a liquid, which cones up a lot in many of the
smal | nol ecul e products, is not relevant here.
However, this issue about the appropriate
concentration and dose formation is very rel evant.
And clearly, for a lot of the adult adm nistration
there are these single-use syringes that are just,
you know, one squirt in the syringe--which nakes
things very easy. But with pediatrics, as has been
menti oned, there oftentimes needs to be multiple
configurations of the naterial to account
for--particularly because many of these do not
contain preservatives and are for like single-use

only. They tend to be fairly expensive. There's a
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real concern about pooling, or multiple dipping
into a vial which doesn't contain preservatives,
whi ch coul d cause a | ot of problens.

And so those are just issues in the
bi ol ogi cal world that clearly need to e considered
under the sort of rubric of "formul ations.

CHAI RPERSON REAMAN: Thank you. And
think you make a good point.

And | think you al so nake a good poi nt
about the daily CBCs, and not wanting to miss the
nadir. But one might also not be able to niss the
nadir with alternate day CBCs, rather than daily
CBGs.

So there are sone alternative approaches

Kepi vance (paliferm n)
FDA Presentation

DR. GOOTENBERG. Thank you, G eg.

Amgen's palifermn, marketed as Kepivance,
is a reconbi nant hurman keratinocyte growh factor
that is effective in reducing the incidence and
duration of severe mucositis associated with

hemat opoi etic stemcell transplant for hematol ogic
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mal i gnanci es.

I'"'m Joe Gootenberg, team |l eader in the
Di vi sion of Biological Oncology Drug Products in
CDER s O fice of oncol ogy Drug Products. And today
I will be presenting the basis for approval of
Kepi vance, and certain aspects relating to
pedi atrics.

[Slide.]

Kepi vance i s reconbi nant human
keratinocyte growmh factor manufactured by Angen in
E. coli. |It's 140-amino acid protein, with a
mol ecul ar wei ght of around 16,000. And it differs
fromthe endogenous KG- by deletion of the first 23
ami no aci ds.

Now, the endogenous human KGF is a menber
of the fibroblast growth factor famly that binds
to a unique KG- receptor and stinulates
proliferation of epithelial cells.

[Slide.]

This KG- receptor is expressed al nost
uni quely on epithelial cells. And so it's found in

many tissues in the body, including the G
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tract--for exanple on the tongue, the bucca
mucosa, salivary glands, and on the G
epi thel i um -and al so the skin.

Very inportantly, cells of the
hemat opoi eti ¢ |ineage--such as granul ocytes
precursors and progenitors--do not express the KG-
receptor.

[Slide.]

Kepi vance acts to reduce chenot herapy and
radi ot herapy-i nduced injury to epithelium by,
nunber one, increasing the epithelial thickness;
and, nunber two, enhancing the speed of recovery of
epitheliumafter these injuries.

[Slide.]

The maj or study that supported the
approval of Kepivance was a randoni zed
pl acebo-controlled trial that conpared Kepivance to
pl acebo in patients with hematol ogi ¢ malignanci es
who wer e undergoi ng aut ol ogous henmat opoi etic stem
cell transplant. This popul ation was chosen based
on the distribution of the KG- receptor which, as

was previously nentioned, is not expressed on cells
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of the henatopoietic |ineage.

The primary endpoint was the duration of
severe oral mnucositis.

212 patients were randonm zed one-to-one to
Kepi vance versus pl acebo.

[Slide.]

The subjects were primarily patients with
| ymphomas and | eukemi as, and ranged in age form 18
to 69 years ol d.

They received a uniform preparative
regi men of TBI/VP-16/ Cyt oxen, and post transpl ant
G CSF- - Neupogen--al ong with an infusion of
aut ol ogous peripheral bl ood progenitor cell stem
cells.

[Slide.]

This is an outline of the study treatnent,
with TBI, chenotherapy, the autol ogous stem cel
i nfusion, and then the period of GCSF until the
white count reached the threshol d.

It's inportant to note--and this is
somet i mes confusing--the "Ks" on this side over

here, stand for Kepivance, and the "Ps" stand for
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"pl acebo"--not palifermn

But what's inportant to note is that the
drug was adm ni stered at two separate occasions
during the treatnent. The paliferm n dose was 60
ag/ kg/ day for three days prior to starting the
preparative regi men, and then the sane dose 60
ag/ kg/ day for three days after the infusion of the
peri pheral blood stem cells.

[Slide.]

This slide summarizes the results of the
trial. Oral nucositis was graded by the Wrld
Heal th Organi zation nucositis scale, as outlined on
the top.

In this scale, grades "3" and "4"
represent severe oral nucositis.

In the bottomtable you can see that the
primary endpoi nt, which was duration of severe ora
mucositis, was reduced froma nean of 10.4 days in
the placebo group, to a nean of 3.7 days in the
group recei ving Kepi vance.

The secondary endpoint of the incidence of

grade 4, the nost severe nucositis--nucositis that,
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to the extent that oral alinmentation is not
possi bl e, these are kids who end up on IV
hyper al i nent ati on--was reduced from about 62
percent in the placebo group, to about 20 percent
in the group receiving Kepivance.

O her secondary endpoints were all
consistent with these findings.

[Slide.]

Based on this study, Kepivance received
regul ar approval for an indication--here--to
decrease the incidence and duration of severe ora
mucositis in patients with hematol ogi ¢ mal i gnanci es
recei ving nyel otoxic therapy that requires
hemat opoi etic stem cell support.

The indication goes on to state that the
safety and efficacy of Kepivance have not been
established in patients with non-hematol ogic
mal i gnanci es.

At present, the indication for Kepivance
is restricted to hematol ogi ¢ nmal i gnanci es because
of concerns that, as a result of tunor-cel

stimul ation, KG--receptor-expressing
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epi thelial -derived tunors--in other words,
carci nomas--coul d possibly be protected fromthe
cytotoxic effects of chenotherapy and radi ot herapy.

In addition, currently there is inadequate
data regardi ng second tunors in patients receiving
Kepi vance. And, as will be discussed, the issue of
so-cal l ed "tunor protection” in KG--receptor-
expressing tunors--in other words,
carci nomas--woul d be less of a factor in designing
pedi atric of Kepivance for reasons known to all the
menbers of the comittee

[Slide.]

In addition, the label reflects the fact
that no pediatric trials have been conducted--no
results are avail abl e--using the Kepivance |icensed
dose and schedul e. Therefore, |anguage has been
included in both the "special popul ations" section
regarding the PK, and in the "pediatric use"
sections, noting the lack of data.

[Slide.]

In act, PK data are available only in

adults. The nmechani smof elimnation of Kepivance
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is really not entirely knowmn. But, |like the

Neul asta and Neupogen, it's possibly receptor

bi ndi ng and subsequent internalization. However,

what is known is that the termnal half-life is 4.5

hours; that with the three daily doses used in the

trial there was no accumrul ati on of the drug; and

also that really there is insignificant rena

cl earance, so that with renal inpairnment, there's

really no influence on the PK.  And this has been

added to the | abel

[Slide.]

Saf ety, of course in an inportant
consi derati on.

The Kepi vance Transpl ant Saf ety poo

i ncluded 650 patients, all adults, who were

enrolled in a nunber of clinical trials. This was

409 patients who received Kepivance, and 241 who

recei ved pl acebo.

I nportantly, nobst of the adverse events

were attributable to the underlying malignancy,
cytotoxi c chenot herapy or the total body

irradiation, and occurred at simlar rates in
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patients receiving Kepivance and those receiving
pl acebo

In fact, nost of the Kepivance-rel ated
adverse events were consistent with the known
phar macol ogi ¢ acti on of Kepivance on skin and ora
epi thelium for exanple, skin rashes, pruritis,
eryt hema, edemm; nouth and tongue thickness or
swel ling or discoloration; and taste disorders.

[Slide.]

Now we all know that safe use of Kepivance
in children is predicated on being able to
determ ne a safe dose and schedule. Therefore, the
maj or focus of a pediatric trial conducted to
satisfy the requirenents of PREA should be safety
eval uati on.

In addition, in order to all ow sonme
extrapol ati on, the pharmacoki netics of Kepivance
shoul d be studied in the pediatric age groups
likely to be treated with Kepivance.

Finally, the pharrmacodynamic effect--in
this case reduction in all nucositis--should be
eval uat ed.

[Slide.]

In order to fulfill these goals, the FDA

feels that a trial should utilize an anti-cancer
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reginmen with a high incidence of severe mucositis.
And, to increase the ability to characterize the
Kepi vance-rel ated adverse events, there should be a
random zed, placebo-controlled trial that enrolls
patients with a uniformunderlying di sease, uniform
clinical status and uniformtreatnent.

[Slide.]

Because of the high |l evels of baseline
toxicity associated all ogenei ¢ hemat opoi etic stem
cell transplant regi mens which could confound the
detection and anal ysi s of Kepivance-rel ated
toxicity, that type of therapy should probably be
avoided in a PREA tri al

In addition, tumor stinulation cancers of
epithelial origin, which are of such concern in
adult oncol ogy patients with carcinoma is the mjor
famly of tunors studied, is |less of an issue in
pedi atric malignanci es, because cancers of

epithelial origins which carry the possibility of
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expressing KG- receptors are, as we all know, rare
in children.

[Slide.]

In response to FDA's PREA request, this is
now one of the trials that was originally proposed
by Angen. This was, in fact, a Children's Oncol ogy
Group-proposed trial to conduct a study in children
with stages 1 and 2 B-cell NHL who were receiving a
hi ghly oral rmucositis inducing nethotrexate
reginmen. It was going to include children from
ages three to 16; a multi-center dose escal ation
study; placebo controll ed.

Unfortunately for the drug devel opnent,
but fortunately for children, advances in the
treatment of pediatric NHL--specifically the
denonstration that nuch less toxic therapy is as
effective as the therapy that was proposed, have
made this particular trial infeasible. And, as the
next speaker, Angen's representative, will discuss
their current approach to propose trials to satisfy
the requirenents of PREA.

Thank you.

DR FI NKLESTEIN. Joe, | don't understand
the previous slide--why you wanted to avoid

hemat opoi eti ¢ stemcell transplant regi nens.
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CHAlI RPERSON REAMAN: Al | ogenei c.

DR. GOOTENBERG. | can go back here.

It's GVMH-GvH, the mucositis is caused by
the toxicity associated with all ogeneic
transpl ants--which is not found so much with
aut ol ogous transplants. That's why, in the
original trail that was conducted for |icensure,
basi cal |y an autol ogous transplant mlieu was
chosen.

CHAlI RPERSON REAMAN: Wy don't we wait and
have the di scussion and questions after the
sponsor's presentation.

DR VEISS: And actually that's a very good
question that we westled with alot. It was
rel evant for another one of the adult approvals.
But - -agree, we should get to that when we finish
the presentations. But save that question.

DR. GOOTENBERG And | actually wanted to

sort of break the nystery. Dr. Wiss is going to
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have specific questions--right?--regarding both the
Neul asta and t he Kepi vance pediatric trials. And
you' ve covered a lot of themin your previous
di scussi on.

CHAI RPERSON REAMAN: Thanks, Joe.

Dr. Berger?

Angen Presentation

DR. BERGER. Good norning. My nanme is
D etrmar Berger. |'m a hematol ogi st and oncol ogi st,
and | oversee the Angen global clinical devel opnent
program for palifermn.

| appreciate the opportunity to discuss
the pediatric programfor our reconbi nant human
keratinocyte gromh factor with your today. And as
di scussed by Dr. Gootenberg, we have devel oped
palifermin in adults for the indication of
chenot herapy and radi ot her apy-i nduced epithelial
injury in a hematopoietic transplant setting.

After high-doses chenot herapy and total
body irradiation, the mpjority of adult patients
devel op severe mucositis with painful oral nouth

sores. Patients show decreased ability to eat, to
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drink, or swallow, to speak--and will frequently
require parenteral feeding and pain nedication, and
they may devel op infection.

Palifermi n has been safe and effective in
adult patients with henmatol ogical neoplasns in this
setting, and it has been approved--as di scussed--by
the FDA in Decenber 2004.

I'n children undergoi ng nyel ot oxi ¢ therapy
wi th hemat opoi etic transplantation, the sane
clinical picture of severe oral nucositis is seen

Paliferm n mght provide a nmajor benefit
to pediatric patients--to children--as well, with
hemat ol ogi cal neopl asns undergoi ng transplant. And
we have devel oped a study programto establish
safety and efficacy of palifermin in children

Wth this presentation | want to introduce
you to the details of this pediatric devel opnent
pr ogr am

[Slide.]

For paliferm n we began devel opnent of the
pedi atric study programduring the pre-registration

phase. And |et ne enphasize here that palifermn
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is first in class epithelial growth factor--and
you heard about this--and a new nol ecul ar entity.

Wth this new type of biologic, a carefu
clinical devel opment program needs to strongly
focus on safety aspects of the drug. Initial
di scussi ons of pediatric devel opnent of palifermn
with the FDA took place in Septenber 2000 during
the end of Phase Il neeting. At that tinme it was
agreed that efficacy and safety of palifermn
shoul d be established in the adult popul ation prior
to enbarking on studies in children. Further adult
studies, including a pivotal Phase IlIl trial in
patients with henmatol ogi cal neopl asns--as
di scussed--were conducted between 2001 and 2003.

I n Septenber 2003, a pre-licensing
nmeeting--the pre-BLA--neeting was held, and the
pediatric Phase | and Il study design, focusing on
safety, efficacy and pharmacokinetics of palifermn
was devel oped.

In June 2004, the adult BLA was subnitted,
and the same Phase I/I11 study was included as a
post - mar keting comm t nent.

[Slide.]

Let me provide further details of the

original Phase I/11 study proposal
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This was a Phase I/11 study, planned to be
conducted with the Children's Oncology Goup, in
patients with B-cell non-Hodgkin's |ynmphonmna
recei ving conbi nati on chenot her apy.

Patients between three and 16 yeas of age
were to be included, and palifernin was to be
applied intravenously for three consecutive days
bef or e chenot her apy.

In the Phase | part of this study, eight
to 16 patients were to be enrolled. This first
part of the study focused on a dose escal ati on,
with four dose cohorts, and the safety and
phar macoki neti cs objecti ves.

In the Phase Il part, 100 patents were to
be enroled in a random zed fashion, with 50
patients each in the paliferm n and pl acebo groups.
The focus of the second part was efficacy and
safety.

[Slide.]

I n Septenber 2004, the adult BLA was
approved, and we worked together with the
Children's Oncology Group to inplenment this
post - mar keting conmm t nent.

In March 2005, however--as di scussed--and

the therapy for children with B-cell non-Hodgkin's
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| ynphoma changed on the basis of new data. The new
transpl ant -i nducti on regi men shows conparabl e
efficacy with decreased toxicity; specifically, it
is inducing a | ower degree of nucositis, limting
feasibility of the initial study protocol

Consequently, we had to develop a new
approach to the devel opment of palifermin in the
pediatric transplant setting.

We subnitted a revised study proposal in
June 2005, specifically for the Phase | dose
findi ng and pharmacoki netics questions. Further
specifications of this revised approach were
di scussed with FDA again in Septenber 2005, and we
received further guidance on this approach

So let ne provide you now with details of

this revised proposal for the palifermn pediatric
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devel opnment program

[Slide.]

We are now planning for two separate
studies: a Phase | and a Phase I1.

We are working with both the Pediatric
Bl ood and Marrow Transpl ant Consortium as well as
with the Children's Oncol ogy G oup. Patients
bet ween one and 16 years of age will be included,
with three age groups in the Phase | study.

The Phase | will again focus on dose
findings, safety and pharnacokinetics. And the
Phase Il study will answer different questions in a
random zed, pl acebo-controlled fashion.

In the first part, safety of palifermn
wi Il be assessed in a honbgeneous pediatric
transpl ant popul ation at the doses established in
Phase I. And we will focus on the younger age
group.

The second part of the Phase Il study wll
generate efficacy and safety information in a
br oader popul ati on.

[Slide.]

So if we look at the Phase | trial
specifically, here we will work closely with

i ndi vidual sites of the Pediatric Bl ood and Marrow
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Transpl ant Consortium focusing on the key
obj ectives of dose finding, safety and
phar macoki netics. And we plan for patients with
acute | eukem as requiring total body irradiation
and hi gh-dose chenot herapy with all ogeneic
hemat opoi etic stemcell transplantation to be

included in this dose-finding study.

There will be 36 to 72 patients in three

age groups, with the cohorts from one through two,

three to 11, and 12 to 16 years.

Dose escal ati on decisions will be nmade for

each individual age group

Wth this population, recruitnent into the

youngest age group night be linmted. |If this is
the case, we will later on include patients with
neur obl astoma in this youngest age group as a
contingency plan at this tine.

W will use a conventional dose

escal ation, with four dose cohorts. And palifermn
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will be given for thee consecutive days before and
after chenot herapy--very simlar to the pivotal
study in the adult popul ation

[Slide.]

The Phase || study design is currently
under discussion with the Children's Oncol ogy
Group. The objective of the first part of this
study will be to establish safety in a honbgeneous
popul ation. And this popul ati on should be
honogenous with regard to di sease type and
transpl ant procedure.

W will include 60 to 80 patients,
focusi ng on the younger age group. And, as
di scussed by Dr. Gootenberg, this eval uation of
safety will require an autol ogous transpl ant
setting--this is the gui dance we've received--for
exanpl e, in a neurobl astona popul ati on

[Slide.]

The second part of the Phase |l study
proposal is also currently under further discussion
with the Children's Oncology G oup. This part wll

then focus on efficacy and safety of palifermn in
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a broader patient popul ation

We are planning to include roughly 200
pati ents between one and 16 years, with
hemat ol ogi cal nml i gnanci es or neurobl ast onmg,
under goi ng either all ogeneic or autol ogous
hemat opoi eti c stemcell transplantation--obviously,
with the right types of stratification, etcetera.

I nci dence and duration of severe ora
mucositis, as well as acute and |long-term safety,
will be the key endpoints for the second part of
the Phase Il study.

[Slide.]

In the framework of the palifermn
pedi atric devel opnent program we encountered
various chall enges which are comon to the mgjority
of drugs in pediatric oncology, and which are very
conparable ro pegfilgrastim-to what Dr. Dreiling
has told you before. These include, of course, the
smal | patent popul ati on--which is even snmaller than
in the transplant setting--and the inclusion of al
pediatric patients in existing cooperative group
st udi es.

We al so encountered specific questions for
palifermin: firstly, the change in standard therapy

with B-cell non-Hodgkin's |ynphoma required to
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redesi gn the pediatric devel opnent program for
palifermn,

Secondly, palifermn is a supportive care
agent, and al though oral nucositis is a severe
condition in children undergoi ng nyel ot oxi ¢ therapy
and hemat opoi etic transpl antation, conpeting trials
with therapeutic agents nay limt the avail abl e
popul ation if patients cannot be included into
these trials at the same tine. So one solution
woul d obvi ously be to overlay on ongoi ng studies.

Thirdly, establishnment of |long-termsafety
of palifermin in children requires extended
fol |l owup peri ods.

[Slide.]

So please let me conclude: palifermn has
denonstrated a positive benefit-risk profile in
adult patients with henatol ogi cal malignancies
recei ving nyel otoxic therapy and hemat opoi etic stem

cell transplantation. However, severe nucositis is

file:///Z|/Storage/1020PEDI.TXT (166 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

167
still and unnet nedical need in the pediatric
transpl ant popul ati on, where chil dren undergoi ng
hemat opoi etic stemcell transplantation frequently
show severe oral nucositis requiring parentera
nutrition and opioid anal gesics, and some cases,
even | CU treatnent.

This is why we have developed a clinica
study programfor palifernmin in children. And this
program has presented with different chall enges.

But as the sponsor of Kepivance, we share
the goal with you of naking this drug available to
children as quickly as possible, if it can be
shown, of course, to be safe and effective

We appreciate the opportunity to present
today, and of course we | ook forward to further
di scussion. Thank you

Questions fromthe Subconmttee and D scussion

CHAlI RPERSON REAMAN: W th respect to the
safety evaluation: was there anything in the
toxicity profile in the adult experience that would
require the elimnation of patients who are at risk

for devel oping graft versus host disease fromthat
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popul ati on? And why are we evaluating safety in
only young children in the autol ogous transpl ant
setting?

DR BERCER Let ne answer the different
parts.

We do not have any reason to believe that
there woul d be a difference between the pediatric
safety or the adult safety--between these two
popul ati ons. W have, though, a limted data set.
In the adult popul ation, we have a study which is
an investigator-initiated study, with 100 patients,
whi ch did not show any effect of palifermn on the
i nci dence, duration or severity of G/HD in this
popul ati on.

On the basis of that data set, we have
al so received the approval for the adult popul ation
for the autol ogous and all ogeneic transplantation

CHAlI RPERSON REAMAN: And anot her question
related to toxicity: how strong is the theoretica
possibility of induction of epithelial malignancies
as second cancers? And although epithelia

mal i gnanci es are not a concern in pediatrics as
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primary cancers, they may be as second tunors. And
what woul d be the anticipated tine course? And is
that going to be part of the safety eval uati on?

DR BERCER Yes--it absolutely will be
part of the safety eval uation.

We have different data sets to draw upon
to answer this question.

We do, of course, have various preclinica
data where, wth hematol ogi cal malignancies there
has been no stimulation with KG. W have al so
done further clinical studies to | ook whether
there's a stinulation also in the solid-tunor
arena. And at very high doses, you see stinulation
of individual in vitro experinments. W never saw
anything in the in vivo setting.

And then we have the enpirical data set in
the adult popul ation, of course, where we have 650
pati ents--which have al so been introduced by Dr.
Goot enber g- -where we have a two-to-one, basically,
frequency with palifermn and controls. And there
was no difference in long-termsurvival, and al so

no difference in secondary malignancies in this
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whol e popul ati on.

So we are taking this question very
seriously. W are following the adult patients for
life for this question. W have so far not seen
any difference in secondary malignhancy or in
changes in progression-free survival or overal
survival of the primary malignancies. And we will
also follow the children in the pediatric
devel opment programvery intensively for this
questi on.

CHAI RPERSON REAMAN: But | think the issue
in the pediatric population is not so nuch one of
tunmor protection as it is of new tunor induction

DR. BERGER Yes.

CHAlI RPERSON REAMAN: So the time course
suspect would be very, very different, and woul d
require much | onger follow up

So, again, |I'mnot sure how | ong you
propose following children treated with palifermn,
fromthe standpoint of induction of second cancer
I nmean, this could take years--decades.

DR BERGER: In the adult popul ation, we
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have comrtted to a followup registry, with a
total of 4,000 patients--2,000 palifernin-treated,
and 2,000 untreated. This followup will be done
through the CIBMIR registry, and there will be a
foll owup of 10 years for every individual patient.

DR REYNOLDS: | think this a ver
interesting agent to consider in high-risk
neur obl astonm, as you are consi deri ng.

VWhat are your non-clinical data that the
KGF receptor is not expressed in neurobl astoma?

DR, BERCER. W're currently obtaining that
data set, together with an investigator at St.
Jude. And that data will be available at the end
of this year.

CHAlI RPERSON REAMAN: Dr. Link?

DR LINK: So | just presunme that this is
going to qualify as a study where the
pat hophysi ol ogy in adults and children is
considered to be the sanme--of the underlying
problem the mucositis. But the efficacy is sort
of--1 nean, it's sort of a no-brainer: like, if

it's safe, it should work in children just as well
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as it works in adults.

DR. BERCGER: That is our expectation, yes.

DR. LINK: Good. So you're really |ooking
at the safety study.

So |'mnot sure why you woul d pick
neur obl astoma, for exanple, which is going to
elimnate the possibility of |ooking at the
ol der--you know, in other words, your range is very
confined. And | know they do get severe mnucositis.
But if you want severe nucositis, we've got |ots of
t hi ngs.

So if you just used acute | eukenmia with an
all o transplant, you'd have your study done
probably as effectively as possible. You could
stratify a little bit about according to
preparative regi nen--although there's not that nuch
di fference, because nost of them get TBI-containing
regi nens, and they all get severe mucositis.

DR BERGER: Yes.

DR LINK: And | just don't--and, you know,
why don't you make it as easy as possible instead

of having to design several phases of your trial,
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expl oring groups which are very limted in terns of
--and plus, you've already seened to--there's |ess
worry about the tunor itself expressing the
receptor, when you've already sort of confirmed
that in hematol ogi ¢ mal i ghanci es.

So |'mjust wondering why you're sort of
maki ng that--the second phase--nore conplicated
than it need be. And | think you'll have your
answer .

We're already running a trial in COGwth
anot her mucositis-preventing agent, which--you
know, you could sort of substitute this agent in
there, and probably get the study | aunched pretty
qui ckl y.

CHAlI RPERSON REAMAN: Weél |, that was
actually a recommendation frompart of the
pediatric community to Angen: to look in that
i dentical patient popul ation.

cinton?

DR. STEWART: Yes, | had a couple
quest i ons.

In the adult trials, has there been any
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rel ati onshi p between the concentration of
Kepi vance--palifernin--and the toxicities that have
been observed?

DR, BERGER. Not to nmy know edge- - no.

DR STEWART: Okay. And fromthe first
presentation, | think what was shown was that there
was no effective renal failure on elimnation. But
the suggestion was there is really not nuch known
about the way the drug is elimnated.

Do you know rmuch nore about the way the
drug is elimnated?

DR. BERGER: No, that's very true: we have
limted data on elinmnation. There is discussion
about the possible receptor-nediated elimnation
mechani sm But we do not have final data about
t hat .

DR. STEWART: Ckay--so this sort of |eads
me into--you know, everybody seens to be talking
about how limted the data sets are in pediatric
oncol ogy, and yet everybody starts dividing them
down further and further and further.

So | still don't understand--1'm sort of
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beating a dead horse here, but | still don't
understand the rationale of further subdividing the
groups, if there's no real basis or rationale for
subdi vi di ng them

I"msorry | keep harping on that. But |
still don't understand that, and | wonder if you
could maybe get into the reasoning for that--or
maybe anybody el se coul d?

DR BERCER You nean, now, the subdivision
in age group specifically?

This is, | have to say, has been devel oped
inlet's say close consultation with FDA, as
well--and then with different parts of different
cooperative groups.

I think there is a rationale to talk about
the younger age groups. W' ve been told that very
often the younger age group--the one to
two-year-olds--may react differently as the ol der
children.

O course, we are not the experts in that
field. And | have to say we have to take gui dance

in that area. And we are happy about the
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opportunity to discuss this here.

DR VEISS: Can | ask Dr. Dinndorf to
conment, as well, on that issue? Wuld that be
okay?

CHAI RPERSON REAMAN: Sur e

DR. VEI SS: Thank you

DR. DI NNDORF: because | was the person who
was assessing the safety data in the adult studies.

Because nost of the toxicity that you are
going to see in evaluating the safety of these
trials is not related to the treatment. [|'m
sorry--is not related to the palifermn, it's
related to the preparative reginen--it's nore
difficult to pick out the specific palifermn
toxicity when you have nore background noi se from
t he procedure.

And there's nore background noise in
al | ogenei c transpl ant than autol ogous transpl ant.

I nean, that's the reason why they chose to do the
adult studies in the autol ogous henat ol ogi cal
setting

That's the reason--1 want to see data on a
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group of patients where | can control for the
background toxicity better. And when | |ook at
that data set, it's going to be easier for me to do
in an autol ogous group of patients treated with the
same preparative reginmen.

CHAI RPERSON REAMAN: But we heard t hat
there are no toxicities that are specifically
related to, or could be confounded by--

DR. DI NNDORF: But that's what |'m | ooking
for, though--

CHAI RPERSON REAMAN:  --GVvH. | nean--

DR. DI NNDORF: Wl l--no. GVH-the nmjor
toxicities of palifermn are skin and ora
mucositis, are--a mgjor manifestation of GVH is
skin rash--albeit, | admt, later than in the
period that you'd expect to see it. But it
over| aps.

DR LINK: Yes, but it's a random zed
trial, right?

DR. SANTANA: Exactly. | don't understand
that conpari son.

DR DI NNDORF: It's--

DR SANTANA: First of all, where is this
drug going to be used? It's going to be used in

patients that have really bad nucositis--whether
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you get an autol ogous transplant or you get an
al | ogenei c transplant, you get bad nucositis. And
the patients are random zed. So you're controlling
for the two mpjor inpact factors, and you won't
know t he answer.

It may very well be true that patients in
an al l ogeneic setting have greater toxicity related
to this agent. But you want to know that, in a
control |l ed fashion.

So whether it's autol ogous or allogeneic,
you're going to get the answer of toxicity
di fferences between the placebo and the drug. It
may be higher in one patient population--if it's
aut ol ogous, or it may be lower in the other
popul ati on. W don't know.

DR WNICK: In the time course--you know,
you've said it quietly--but the tine course really
is drastically different. | mean, nucositis

normal |y resol ves as counts recover. Count
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recovery--and |'mnot a transpl anter--but count
recovery often heralds the initiation of graft
verus host di sease.

So not only is it random zed, but the
overl apping effect should really be mninal.

CHAlI RPERSON REAMAN: Pat, did you--sir,
this coorment actually really relates to both these
products, and what we don't know about differences
in terms of end-organ responsiveness from norma
tissues.

W have a bit nore concern, for instance,
in the pegfilgrastimsituation that nmarrow
responsi veness to the exogenous growth factor nmay
actual |y be sonewhat different.

We don't have that information or that
signal yet for paliferm n--for the Kepivance. But
that's based, really, on fairly little infornation.

So, in the even that there's a smal
signal, it will be much nore difficult to pick it
out in a very noi sy background. And so what we're
attenpting to do is--hopefully--nmaximze our

ability to detect even small signals that m ght of
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clinical significance, that may actually differ in
the younger children--in children--and across what
age range would be difficult to know -based on
bi ol ogical differences in their responsiveness to
the exogenous grow h factors that we're
adm ni st eri ng.

So what we're trying to do is maxim ze
what information we can get fromreally snall data
sets, by trying to control, to the extent possible,
the confoundi ng factors.

Skin toxicity may, in fact, not be the
only toxicity. And there may be differences in the
toxicity profiles between children and adults. And
in order to pick up those other signals, we're
going to try and keep this tighter.

DR LINK: Whuldn't your approach, then, to
be a bigger trial? So, in other words, if you're
| ooking for smaller differences, so you just want a
bi gger trial

By confining it to a very small group of
patients, in a very particular, confined age

range--let's say--1 can tell you--let's say
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10--year-ol ds have a higher rate--you're not going
to see any 10-year-olds with neurobl ast oma--or not
very many of them

So | would say: do the opposite. | would
broaden the trial and do it in |eukenia, because
it's going to cover all age ranges, and it's going
to give you a bigger n. And if there's a
difference in a randomized trial--it's at least, in
my poor understanding of statistics, and you can
correct me if I'mwong here--but bigger n usually
is what you guys are happy about.

[ Laught er.]

So you' |l have a chance to pick it up

DR. KEEGAN. Yes, | suppose that's a
possibility that we could | ook at, even when you

tal k about "hbigger n's" in pediatric oncology, it

doesn't begin to approach the "n's" | think about.
So I'mnot sure what the trade-offs are
Ji n?
DR. BOYETT: You know, if you think of

al | ogenei ¢ as a hi gher noi se background than

aut ol ogous, you stratify. And you design your
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study around knowi ng what kind of effects you ni ght
see in those different strata.

So--a randomi zed trial. You' ve got your
control. You stratify for those things, and you
design it around that.

But, | agree--open it up. | nean, ALL, we
have | ots of nucositis.

DR LINK: See, | |earned sonething.

[ Laught er.]

DR WNICK: Just to be difficult--

[ Laught er.]

--the data are very inpressive, that
mucositis is aneliorated by this product. It's
already on the market. What is the |ikelihood that
if the trial takes--1'mnot supporting this--but
what is the likelihood that the trial wll take too
long, and this will already have becone--sort of
"on the street"--standard of care?

DR VEISS: | think that tends to happen
fairly commonly with pediatrics. And that's--1I
mean, some of it is the issue about just the

necessary delay in pediatric devel opnent because it
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al nrost al ways | ags behind for these types of
t herapi es, the adult devel oprent.
I don't know to what extent. | suspect

that, with the first nolecule we discussed--the
pegfilgrastim-there is an extensive--and the

i ndi cation doesn't actually preclude its use in
pediatric patients. And we specifically wite

| abel s that do not have age restrictions, and say
"It's only indicated for adult patients." That
woul dn't be--we don't think that would be
appropri at e.

But, nevertheless, the whole idea is:
knowi ng that these are going to be widely used and
nm ght have an incredible benefit in pediatric
oncol ogy patients, to try to generate the data that
you want to have. And, | nean, | think that's why
di scussi ons are very useful

To the extent that we can get good quality
data in a nore rapid fashion, so nuch the better
for the pediatric oncol ogy comunity that are going
to be using these to help provide better
recommendations for safe use of them

CHAlI RPERSON REAMAN: But if it takes too
long to generate those data, then they're really of

no benefit to the patient population--or to the
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agency.

So, you know, | think this is a very
beneficial discussion. And if there are
opportunities to try and conpromise to rapidly
obtain data that nay not be the cleanest and
qui etest data, that mght be necessary. | think it
woul d really be of benefit.

W' re already--as was nentioned--we have
an ongoi ng random zed study of another agent
| ooki ng at mucositis--which is being jeopardized
because of the availability of this agent on the
mar ket .

So | think the concerns are really very
real .

DR. PAZDUR. W hear you. W'Il have sone
internal discussions on this with the sponsor

CHAlI RPERSON REAMAN: Mal col nf?

DR. SM TH: Could you conmrent on what the

adult dose is? And what the dose-response curve is
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around the dose that you're using?

DR BERCER Mmhnmm  Yes.

The adult dose that we're using--60
am/ kg--given six tines total: three times before,
three tines after the toxicity. W have done dose
finding studies in healthy volunteers, for exanple,
whi ch span a wi de dose range, up to 250 down to a
few mi crograns.

The doses we want to start here--the dose
escal ation--we want to do four doses. W want to
start at 20 ag/kg. This is the dose where we have
seen the first biological effects in our
heal t hy-vol unteer studies. And we were planning to
go up in 40, 60, and then 80 mcrograms. And 80
m crograms i s where we've seen the DLTs in
adults--the dose-limting toxicities.

DR SM TH: And those DLTs were--?

DR BERCER Those DLTs were in line with
t he pharnmacol ogical activity of palifermn, which
were skin rash, erythema, and then the ora
toxicities that Dr. CGootenberg described, |ike the

thi ckening of the tongue, the coating, white film
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etcetera

Transient--let me that there were
transient increases is anylase and |ipase, which
did never show any clinical sequella. And these
are the three DLT's that we've seen.

DR. SM TH: kay--wel |, depending on the
severity of those toxicities, to do four dose
levels, if speed is of any nerit here--to do four
dose levels is really going to take a long tine.

And so, to the extent that you do want to
get to your definitive studies quickly, you know,
it seems |like you could pick a couple of dose
| evel s and get this done, and then be ready for the
efficacy trial

DR BERCER Yes--and we had di scussed that
previously, and | feel that's a very good
suggestion. Yes.

CHAlI RPERSON REAMAN: Al so, just as far as
your | onger-term devel opnent plan--at least in the
adul ts and in what has been discussed so far about
pedi atrics, which may change--it appears that the

agent is going to be evaluated in the transplant
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setting, whether it's autol ogous or allogeneic
transplant. But there are certainly
i ndi cations--or potential indications--in the
pedi atric experience with multi-agent chenotherapy
regi nens that cause nucositis.

The schedul e that's being eval uated are
three doses prior to transplant, three doses after
Do you have plans for |ooking at other schedul es of
adm nistration? And is that going to require
addi tional safety evaluation? And where are you in
t hi nki ng about that.

DR. BERGER: What we are currently thinking
about is evaluating palifermn in settings where
you have sever oral nucositis. Severe ora
mucositis is, as you say, seen outside of pure
transpl ant settings.

I think we have to distinguish between
hemat ol ogi cal neopl asns, where we do not see
KGF-receptor expression, and then solid tunors--or
carci nomas, quite frankly--where you have a nmuch
hi gher hurdle with regard to pharmacovigil ence and
safety, etcetera

For the henatol ogi cal neoplasm setting, we
are specifically thinking about nulti-cycle

chenot herapy, or nore chenot herapy-i nduced
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nmucositis, instead of like induction and radio or
chenot herapy for transplant induced.

The biol ogy of the nucositis is not
different, but we need to do the studies. And, as
you say, we're thinking about an application of
palifermin in these settings only prior to the
chenot herapy, not pre- and post.

DR. SANTANA: | did read the package, and
if | mssed this point, please correct me. | can
stand corrected. That's okay.

So--there are no adult trials with, Iike,
head and neck cancers, where they're getting
conbi ned chenot herapy and radi ation, or--

DR BERCER Ch, there are.

DR SANTANA: --and, if so--because--1like
M ke and Greg have been saying, you know, we could
fill up the roomwith other pediatric patients that
get horrendous mucositis that are not being
transpl ant ed.

DR BERCER: Yes.

I just wanted to make this distinction
bet ween hemat ol ogi cal neopl asns, and then solid
tunors. And--yes, of course, radio-chenotherapy of
head and neck cancer is one of the key other

settings where you do see a |l ot of nucositis; high
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degrees of severe oral nucositis, grade three and
four, in up to 80 percent of the patients that are
treated. And we are currently conducting studies
inthis setting, with an intensive focus al so on
t he pharnmacovi gi |l ence part.

DR. FI NKLESTEI N: Wbul d you describe the
dose you're using? | think that's what people are
asking. | nean, it's one thing for the dosage pre-
and post-transplant. VWhat's your concept, in terns
of treating patients who, say, have hi gh-dose
chenot herapy or radiation?

DR. SANTANA: And then al so schedul e, which
I think is what Greg was trying to get at earlier

DR. BERCER. W're currently thinking about
oral mucositis in three |arge "pockets"--let nme say

that. There's the hene transplant single toxicity,
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where we want to give palifermn pre- and post.
Then there's the chenot herapy-induced nucositis,
where we're thinking about a pre-dosing, and an
ef fective dose should, for exanple, be 120 agy/ kg as
a single dose. And this is a dose we are currently
assessing in our clinical study.

And then if you go to the
radi o- chenot herapy setting in head and neck cancer,
you have the nore chronic toxicity, and you have
radi ation from Monday through Friday. So what
we' re thinking about is applying palifernin after
the toxicity, or Friday and Saturday would be a
possibility. And then the dose per week should be
bet ween 120 and 180 agy/ kg, in either a single dose
applied, or in two doses applied.

CHAI RPERSON REAMAN: Just anot her potentia
recomrendation: you're | ooking at KGF-receptor
expression in neuroblastoma. The solid tunors that
will be of interest in pediatrics are not
epithelial malignancies.

But | would encourage you, early, to | ook

at rhabdo's, Ewi ng and ot her sarcomas to nmake sure
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that this isn't sonething that holds up further
devel opnent.

DR. BERGER: And that's where, definitely,
the pediatric popul ation presents a uni que
opportunity also to study these settings.

CHAlI RPERSON REAMAN: Any additi ona
questions? Conmments?

DR VEISS: | think nobst peopl e have
touched upon the specific questions that we al ready
asked. But maybe if we could just take a minute to
re-look at those questions, and see if anybody has
any other additional comrents--both at the FDA, as
wel | as the panel ?

DR LINK: Geg, is this--the two separate,
or do you want the comments on the other one, as
wel | ?

CHAlI RPERSON REAMAN: Wl |, | think--ny
question was whether or not there were specific
comments, or specific questions for the speaker

But | think going to the questions that
the agency has asked us, | wold probably take them
separately.

I think we've discussed sone genera
i ssues that certainly enconpass both of these

products and sinmlar products, but maybe we ought
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to di scuss them separatel y--unl ess peopl e think
ot herwi se?

[ No response. ]

Hearing no objection, then, the first
question is, then: please comrent on Angen's
ongoi ng study in patients with sarcoma treated with
VAdri aC alternating with i phospham de- et oposi de.

WIIl this study allow for extrapol ati on of
activity and safety findings across all age groups
and to different pediatric cancers?

Any conments, other than what we have, |
thi nk, already discussed?

Mal col n?

DR. SM TH: You know, the point's been nade
that it's hard to get the younger patients who are
receiving GCSF onto this reginmen. And, would
neur obl astoma patients, rhabdo patients all have
di fferent chenotherapy, but all is

myel osuppr essi ve, and those woul d have been
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opportunities--and still could be opportunities--to
get that experience in the younger patients.

CHAlI RPERSON REAMAN: And | think the other
inmportant point to nake is that the issue of
conpetition also could, | think, be adequately
addressed with the approach raised by Dr. Wnick,
where patients actually serve as their own
controls.

And, you know, if there are alternating
cycles of therapy, then stratify or randoni ze the
sequence in which cycles are begun.

But | think there are enornous
opportunities for doing these studies of supportive
care--which are absolutely critical within the
context, and not conpeting with therapeutic trials.

And, unfortunately--at |east speaking for
mysel f on behal f of the Children's Oncol ogy
G oup--it wasn't until rather late that we were
even aware of the interest in |ooking at these
agents in pediatric nmalignancies.

CHAlI RPERSON REAMAN: M chael ?

DR LINK: | don't this is our purview, but
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are there plans to use this pegfilgrastimin
chroni c neutropeni a? Like Costman's neutropenia?
Because that woul d be anot her group of
patients--small group, but--

DR VEISS: | would ask Angen.

DR. LINK: [Overl appi ng speakers.]

[ naudi bl e.]--huge beneficiaries. 1It's sort of a
l'ifetine conmtnent.

DR. KEEGAN:. The issue of using the patient
as their own control--1'd like to know about
differences in the need for dose reduction in these
myel osuppressi ve regi mens in children, as conpared
to adults.

In adults, that wouldn't really serve
because of the frequency with which there's a dose
nodi fication after the first cycle in trials of
myel osuppr essi ve regi nens of adults.

Does that not occur in children?

DR WNICK: | think we are nicer than we
actually are. And in nost of the solid tunor
reginens, there is no indication for dose reduction
based on nyel osuppressi on al one.

DR. KEEGAN. And there are data to support
that the degree of nyel osuppression and the

duration of it is not different? Based on the
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cycl e nunber?

DR WN CK: For the nobst part, it is not.
But again, | think that you can random ze the start
so that you woul d account for that.

CHAI RPERSON REAMAN: | think that's
certainly a concern if we were |ooking at cycles 10
and 12. But if we're just looking at the first
cycle of therapy, or the first two cycles of
t her apy.

For nmost of the solid tunors that we
treat, that's not a major problem And | think
there woul d be ways of actually denonstrating, or
obt ai ning those data, in order to convince you of
that fact.

Do you want to nake a commrent about the
non- mal i gnant - -

DR. DOVSEY: | think, as you know, Angen
provides, currently Filgrastim-four patients with
their ESCN.

Once we' ve established the dose--we've
established the efficacy--as with other
i ndi cations, we'd be happy to engage--and have had
some informal discussions with sone folks in the
ESCN regi stry of what possible steps we coul d take.

But we still have to get through the first steps of
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establishing safety and efficacy.

CHAlI RPERSON REAMAN: Any ot her coments on
question nunber 1?

[ No response. ]

We can go to the second question, related
to palifermn: "Please comment on the suitability
and feasibility of the proposed pediatric program
specifically: need for dose escal ation, need for
coll ection of pharmacoki netic data; choice of
pati ent popul ati on--honbgeneous versus
het er ogeneous with regard to underlying di sease;
source of stemcells; cytotoxic regimen; source of
stemcells--"--again. [Laughs.]

And | think we have touched on all of
these. But are there additional points that we

shoul d rai se--that anyone w shes to raise--at this
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tinme?

Mal col n®?

DR. SMTH: You know, in terms of getting
the PK and correlating and mnim zing the dose
escal ati on--and there nmay be ways to just pick a
coupl e of doses, do the PK, assure yourself that
you're in the right range, and then just proceed
with your efficacy testing.

And often, in a situation like this where
we're not extraordinarily concerned about toxicity,
and we build that dose escalation into the efficacy
trial as the first cohort of patients in a safety
study, and that can cut out sone tine, in terns of
devel opi ng two studies, as opposed to just building
that into the first study.

DR VEISS: One question that's a little
bit relevant to both, but we can sort of--here is:

I think when Jeff Summers brought up his slide with
the PREA, and said the PREA directs us to basically
get the information in all the relevant popul ations
where a product is likely to be used. And it's not

just unique for pediatric cancer, but we struggle a
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lot with getting the data in the very youngest of
children, where there nay be sone differences. And
we'll hear a little bit nore about that from Dr.
Barrett's presentation, | think, this
aft ernoon--about trying to collect really good data
in the very young; the zero to one-year-olds; sort
of the one to two-year-old popul ati ons.

But a question is: to what extent can one
extrapol ate--particularly if we're tal king about,
thi nk, the Kepivance data from sonmewhat ol der
patients down to the younger patients.

Wth the pegfilgrastimthere was some
concern perhaps about naybe marrow responsi veness
in some, you know, nore exuberant |eukocyte
responsi veness in the very young children, perhaps
conpared to sone of the ol der ones

But woul d we expect nuch differences
across the ages with respect to palifermn?

DR LINK: | don't think you'd know. But
the infants are the worst, in terns of--especially
the very young, |ike neonates.

The reason | suggested--actually, | should
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have--the reason | suggested doing a study of
chroni ¢ neutropenia is because there are
newbor ns--or there are very close to newborns. And
you nmay nhot be able to get the data from many ot her
pl aces, and that's the popul ati on where you maybe
actually get the data on the very youngest
children--who are probably going to have the nost
differences--this is about the pegfil grastim-but
are going to have the nost differences in terns of
how t hey handl e the drug.

DR BARRETT: One of the advantages in
havi ng the benefit of adult data--particularly
phar macoki netic data--is that we're not entirely
naive in terns of when to sanple and how to sanple.

I don't think you can go into this with
the expectation that all of these age
sub- popul ati ons are going to be the sane.

You may use that as a working hypot hesis
to test differences in the pharmacokinetics. So
that's perfectly relevant, and we'll talk that in
more detail later.

But, you know, you can guide the
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measur enent of these noieties with a lot of comon
sense, based on the know edge of the adult data.

So | think there is a path forward into doing this
in the least intrusive manner

CHAI RPERSON REAMAN:  And | woul d al so echo
the special considerations for the infant
popul ation. But | guess | would have sone
reservation about whether or not Kussman's patients
are actually going to contribute to--1 mean, if we
wait for Kussman's patients, they're really not
going to contribute much to our--well, safety--but
the nunbers of those patients are even | ess than
the nunbers that we, painfully, have to deal with
as it is.

So that would be ny only reservation

DR VEISS: | think you have sone very good
advice, particularly with the palifermn. That was
a
very exuberant discussion--and obviously things
that we westled with in the agency regarding, you
know, the choice of a transplant for teasing out

bot h good and bad effects of a particular
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i nvestigational agent.

So | think we'll just have to--as Dr.
Pazdur said--do sone nore discussions internally
about the nerits of the different approaches.

Open Public Hearing

CHAI RPERSON REAMAN:  Ckay.

At this point, we will nove on to the open
public hearing session of the neeting.
I'"madvi sed that we only have one speaker at this
point. But before inviting that speaker to address
the coomittee, | need to read an advisory with
respect to particular matters at these neetings.

Both the Food and Drug Admi nistration and
the public believe in a transparent process for
i nformati on gathering and deci si on-maki ng. To
ensure such transparency at the open public hearing
session of the advisory conmittee neeting, FDA
believes that it is inmportant to understand the
context of an individual's presentation

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of

your witten or oral statenent, to advise the
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committee of any financial relationship that you
may have with the sponsor, its product and, if
known, its direct conpetitors. For exanple, this
financial information may include the sponsor's
paynent of your travel, |odging or other expenses
in connection with your attendance at the meeting.

Li kewi se, FDA encourages you, at the
begi nni ng of your statenent, to advise the
committee if you do not have any such financial
rel ati onshi ps.

If you choose not to address this issue of
financial relationships at the beginning of your
statenent, it will not preclude you from speaking

Having said that, | will invite the one
schedul ed speaker, Sadhana Dhruvakumar, to address
the committee.

M5. DHRUVAKUVAR: | wanted to start by
saying that | don't have any financi al
relationships with any of the sponsors of the
products being di scussed here.

And while it's comng up, | just wanted to

say the subject of ny talk is animal use in drug
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devel opnent; and specifically in cancer drug
devel opment. And it seens that it's particularly
important to preclinical nodels in this field due
to--as many people discussed--the limted patient
popul ations, and the difficult of recruiting in
trials. So you want to be really clear at the
preclinical stage that you have sonmething that's
worth going forward with. So I'mreally happy to
be addressing that topic.

| also wanted to say: | hear several tines
"preclinical nodel s" being used al nost synonynously
with "animal nodels." And that may have been true
in the past, but | hope that will not be true in
the future

[Slide.]

A quick introduction to PETA. PETA just
celebrated its 25th anniversary. W're a
non-profit w th 850,000 nmenbers worl dw de, grow ng
very quickly.

We address nany different areas in which
animals are used to their detrinment. But when it

conmes to animal use in experinmentation, we take a
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very scientific and serious approach

[Slide.]

So, to take a quick | ook at ani nmal
experinmentation and the problens with it: nost of
the aninmal tests and nost of the nbdels in use are
decades old tests that would not necessarily be
validated if they were created today.

The bi ggest problem of course, is that
they're not reliably predictive of human responses,
especi al ly when you consider different patient
popul ations. At a tinme when we're at the | evel of
phar macogeneti cs and thi nki ng about how different
people vary in their response--and especially, for
exanmpl e, thinking that we have to consider
different races, male versus fenmale patients, and
al so the question of whether you can extrapol ate
bet ween adults and children--the thought of
extrapolating fromdifferent species, with al
those different factors as well, to humans seens
really very crude and inconsistent.

When you use aninals as di sease nodel s,

quite often the disease nodel s have a superficia
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simlarity, but so many other differences that
really confound what you're |ooking at, and they're
not necessary good nodel s of the actual human
di sease

We think that | ooking at animals in
| aboratory conditions may be sinmpler, but those
conditions have | aboratory confinenent, stress, the
food you choose to give them etcetera, are al
ot her vari abl es which can confound your
experinents, as well. And all this leads to a kind
of a lack of reproducibility and reliability of
animal tests, especially conpared to in vitro
alternatives

O course, aninal tests are nore
expensi ve, time consumable, and not really fitting
with the high throughput environnent of
pharmaceuti cal drug devel opnent now.

And the main thing is that now that we
have tools to study humans directly, that is
obviously nore efficient than trying to work
everything out in animals and see whether you can
make that | eap.

[Slide.]

This | just put forward, it's just an

exanpl e of, you know, the problens wth ani nal
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testing. |'msure you've all seen data like this,
where, for exanple, even the nouse and the rat
don't show a | ot of concordance. When you | ook at
this an across various different species, you
really have no idea--it would be total guess work
to say what woul d happen in humans for any given
chem cal

[Slide.]

The problems with using this aninmal
research for hunans is that not only mght we mss
drugs whi ch woul d been boons to human heal th--for
exanple, penicillin, which is toxic to guinea
pigs--we also will mss problens where aninal
studies will not detect safety issues in hunans;
for exanple, where Vioxx was actually protective of
cardi ovascul ar health in the animal trials and, of
course, has been found to have a very different
effect in humans.

So what are the alternatives?

[Slide.]

In terms of human-based devel opnent,
| ooki ng at human bi ol ogy, we can do target
di scovery through genom cs and proteomics profiling
of human tissues, |ooking at disease versus nornmal;

di fferent stages of cancer devel opnent and tunor
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devel opnment ; epi dem ol ogy.

In ternms of safety and efficacy testing,
obviously in vitro technol ogi es, using tissue
cul tures, experinental nedicine, and m cro-dosing
trials using these very early stage biomarkers with
genoni cs, proteom cs and i magi ng bi omar kesr--whi ch
I"lIl discuss a little bit nore later; and al so
predictive toxicol ogy, conputer based nodeling
simul ati on and that type of thing.

[Slide.]

The advant ages of these technol ogies are
nunerous. Basically faster, cheaper, nore
reliable, reproducible, relevant. So basically,
across the board, they're better.

The only way in which, conpared to ani ma

nodel s, they're worse is that there's not a whole
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animal. And that is really the reason that people
cling to aninmal tests is that they want the
security of know ng what happens in a whol e system

But | would say that, when you're |ooking
at a whole systemthat is a whole different
species, you really don't know what you're getting.
You don't understand the rel evance. And we would
be better able to predict safety by breaking it
down, understandi ng the nechani sns, and putting
together a battery of in vitro tests where we
real |l y understand what's goi ng on, instead of

bl ack- box ani mal testing.

[Slide.]
[Slide.]
So | just want to introduce that through

the | CCVAM Aut hori zation Act, Congress has nandat ed
that every Federal agency "shall pronote and

encour age the devel opment and use of alternatives
to animal tests." So this really is a mandate that
the FDA nust follow. And the interagency
coordinating comrittee on the validation of

alternative nethods is an interagency commttee
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that the FDA's a part of, which works on these
i ssues.

I think the FDA is recognizing the
problenms with animal testing, and the need to nove
forward. And the Critical Path Initiative--which
hope you're famliar with--is an exanple of a way
that this can nove forward

The Critical Path Initiative is a report
by the FDA--the report itself mentions that 92
percent of drugs that pass preclinica
testing---which is currently al nost aninmal testing
right now-now failed during clinical trials. And
that nunber has gone up.

So what we're doing right nowis really
not very good, it's not very predictive. So we
really need to change the paradi gmof what's
happeni ng.

And | just want to nention at this point:
you know, sone people see this as being wei ghing
ani mal s agai nst humans. And it's really not.
Because if we just cling to animal testing blindly,

we're really hurting humans, if we could be using
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systens that are nore predictive of human safety.

So what we really need to do is nodernize
the devel opnent path. A lot of these animal tests
are just old, leftover tests. And we need to
update to sone of these newer technologies that are
out there but are not being incorporated
appropriately into the pharnmaceuti cal devel opnent
process.

The Critical Path Initiative also says a
coupl e of things about aninmal nbdels' having
limted predictive value and failing to predict
saf ety probl ens.

So--to get nore specific about cancer
drugs: sone of the problens with aninmal testing for
cancer therapies, nore specifically, is that anim
tunors are inherently different from human tunors.
They grow nore quickly. They regress
spont aneously. They're usually of different types
than human tunors--and |'msure you all know this.
And there's also a variety of specie-specific
mechani sms in the genesis of these tunors; for

exanpl e, saccharine, which |I'msure you're al
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famliar with, having been thought to be a human
carci nogen for so | ong when they discovered it was
really only a rat-specific mechanismthat made it
| ook |'i ke a carcinogen

Metabolismin the liver is very
significantly divergent between species. And this,
of course, inpacts the response to both
cancer-causi ng chenicals as well as
chenot herapeutic drugs. So you really don't know
what netabolites are running around in animals
versus what you're really going to see in the
humans.

The induction of cancer in experinenta
animals is high unnatural --usually chem cal or
radi ati on poi soning, transplantation of tunors,
transgenic or nmutation--things like that. And
they're not really relevant to the way that a tunor
progresses--the way that cancer progresses in
peopl e, which a conbination of genetic risks,
environmental factors, and over |ong periods of
time. And there's not enough focus on

under st andi ng these things in humans. And when you
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study these cancers that you've created in animals,
you're not really learning anything that's rel evant
to that.

And just as a specific exanple, even when you nake
the exact mutation, if you create Rb-defective

m ce, the nmice don't devel op retinoblastona. You
can't just recreate diseases in aninals.

And just also the exanple of cancer and
snoking. You may be aware that aninmals that inhale
tobacco snoke, or are exposed to tobacco
derivatives, just do not develop cancer. It just
hi ghl i ghts, again, the fact that aninmals and humans
are very different when it cones to cancer. And
peopl e can hide behind that, but we really need to
get beyond using these animal nodels.

Just a couple of quotes that relate to the
history of this, and the track record

[Slide.]

And there were many quotes | could have
chosen from denigrating these animal nodels. But
these quotes--for exanple: the NCI's screening

program of plan species, "several of the plans
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proved effective and safe enough in the chosen
animal nmodel to justify clinical trials in

humans--"--but "--none of these drugs was found
useful for therapy because of too high toxicity or
ineffectivity." "That neans that despite 25 years
of intensive research and positive results in

ani mal nodels, not a single anti-tunor drug energe
fromthis work. AS a consequence, the NCI now uses
human cancer cell lines for the screening of
cytotoxics."

And al so from Ri chard Kausner, who is the
fornmer Director of the National Cancer
Institute--this is when he was the Director: "The
hi story of cancer research has been a history of
curing cancer in the nmouse. W have cured m ce of
cancer for decades, and it sinply didn't work in
humans. "

And peopl e were di scussing the ALL nouse
nmodel earlier--the fact that it doesn't work; that
it's unvalidated. And there was a coment that,
"Well, we should still look at it because some

information is better than no information.” And I
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woul d submit that sonme information that is
m sl eading is actually worse, because you could end
up pursuing fal se avenues. You take tine and
resources to do these animal studies, and you end
up perhaps missing sonething that coul d have worked
in humans, or vice-versa

So we really need to take those sane
resources in using unvalidated ani mal nodels, and
put them towards devel opi ng better nodels, rather
than letting these unvalidated nodels get
entrenched and waste a |l ot of tinme and nmoney--which
is cancer patients' |ives.

What are the alternatives--in cancer
research specifically?

[Slide.]

Most of the advances in basic research
have cone fromclinical research studying cancer
patients. And nowadays we have so many nore
technol ogi es where we can study themdirectly,
using things like gene expression profiling that
hel ps to detect the mechani sns al ready di scussed,

as well as sonetines people really don't understand
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that in order to profile patients into groups that
hel p nake better prognoses for how their disease
will progress. And, obviously cell and tissue
cul ture nodel s--which are also used in testing drug
candi dat es.

When it comes to testing these cancer drug
candidates, | wanted to nention biochips. | don't
know if you're famliar with this technology. It's
quite new. Basically, these are microfluidic
circuits lined with human cells. And one version
of this--the Hurel--has been getting a | ot of press
lately. It's a very new and innovative technol ogy.
And the originator of the Hurel actually has a
versi on that incorporates human uterine or colon
turmor cells, as well healthy cells from various
organs, which helps to test for drugs that
selectively kill the tunmor cells, and his vision of
this going forward is that you can actually create
these biochips with a patient's own cells, which
will help you get towards personalized medicine.

And actually, they're | ooking for

devel opment partners right now as they're entering
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their validation stage. So if any conpanies are
out there who are interested in that, you should
contact them

In terms of in silico prediction, there's
a |l ot of conpanies out there that do in silico
prediction. There's one, Physiomcs, that
specifically focuses on cancer drugs.

And al so, when you go to early exploratory
studies in humans, we're tal ki ng about getting to
earlier surrogate endpoints. And things |ike PET
scans can detect glucose uptake, which is a
surrogat e endpoint which is necessary for tunor
growt h, much earlier than other kinds of endpoints.
So you can get to these very early surrogate
endpoi nts using this.

[Slide.]

I want to tal k about deevac as just an
exanpl e of kind of tying together a | ot of things
we' ve tal ked about. And, obviously, it's a great
exanpl e of a targeted therapy, where you understand
the human biol ogy, the mechanism, and you address
it specifically.

In terms of its research, obviously the
basi c genetic defect was discovered through

anal yzing patients. You never would have found

file:///Z|/Storage/1020PEDI.TXT (216 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

217
this in an ani mal nodel, because you really needed
to understand what was going on in the specific
patients.

In terns of discovery, the chem cal was
first tested on cancer cells in culture, and also
regular cells in culture, and that was where the
excitenment over its specific effect was generated.

And when it cones to the testing of this
drug, Novartis alnpbst did not pursue it, partly
because it was toxic to dogs. This is another
example of if you rely on these animal tests too
much, you could miss sonething that would really
benefit humans. But however, when they did
m crodosi ng studi es in humans, the PET scans showed
that gl ucose uptake stopped as early as one day
after the first dose, so they could see how
effective it was.

[Slide.]

Just to wap up by talking a little bit
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nore general ly about PETA' s priorities, as we work
with the FDA--and we have been neeting with various
centers at the FDA;, neeting with the Pharm Tox
peopl e at CDER t onorr ow.

W are addressing endpoints like
phototoxicity, skin irritation; these ADMVE tests,
whet her they can be replaced with m crodosing;
carcinogenicity--it's kind of the flip-side of what
you' re tal king about, but it's obviously a |ot of
drugs are tested for carcinogenicity, and for the
same reasons, that animals are different when it
comes to humans, for cancer these tests are highly
unpredictive. And acute toxicity is sonmething else

we' re | ooking at.

[Slide.]
So--1"mnot going to go over this slide,
but | just wanted to quickly just note that there's

been a lot of recent attacks on the two-year rodent
cancer bioassay, and it's sonmething we really hope
can be replaced--or there at |east can be an effort
to replace it very soon.

[Slide.]

When you think about barriers to change,
these are the things that we work against. These

new nodern technol ogi es should be included and
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updated, and we really need to nove toward things
that are nore predictive. And these are sone of
the reasons that we can't.

The FDA has no real established structure
for keeping up to date on these evol ving
preclinical research technol ogies. They pretty
much react to whatever is submtted to them which
is usually the older tests. As the newer tests
come in, there's really no way to | ook at them
validate them There's really no tinme to do that.
And so we end up just stuck with the sane old
tests, which have not been working. There really
needs to be some way to overcone that.

Wien they do | ook at the non-aninal tests,
in general regulators also compare themto the
animal tests, which hasn't really been working very
wel | anyway. We really need to conpare themto
human results, as well as validate the animal tests
agai nst the human results.

And usually these in vitro tests are held
up to unreasonably high standards because ani nmal
testing is just presuned to be sonewhat rel evant or
valid in and of itself, even if the test itself has
never been shown to predict human results. But the

invitro tests have to be perfect before they can
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be used.

And general ly, enotional reasons: inertia,
conservatism and |lack of urgency in that kind of
i ssue is sonmething we need to overcone.

[Slide.]

So, lastly, | just wanted to tal k about
what can be done.

The gui dances that the FDA puts out have a
|l ot of these animal tests inbedded in them They
need to incorporated the validated non-ani nal
technol ogi es out there, and delete the
correspondi ng animal tests when it is less
predictive.

There needs to be nore effort towards
fundi ng and devel opi ng t hese non-ani ma
t echnol ogi es- -

CHAlI RPERSON REAMAN: Ms. Dhruvakumar, |'m
just going to interrupt. |I'mgoing to give you one
mnute to sumup and cl ose.

M5. DHRUVAKUVAR: This is nmy last slide.

CHAlI RPERSON REAMAN: Thank you

MS. DHRUVAKUMAR: And there should be nore
di scussi on of these things; FDA workshops,
meetings, and opportunities to really famliarize

the FDA reviewers with the new technol ogi es.
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And, of course, we would like to
participate. As the aninmal protection, we have a
|l ot of scientists, and we would like to help make
this transition that will really benefit humans as
much as ani nmal s.

Thank you.

CHAI RPERSON REAMAN: Thank you

DR. FINKLESTEIN. | respect the respect the
speaker for her enthusiasm On the other hand,
have had an opportunity to work with the FDA pretty
closely in this |last seven and eight years. And
find themvery flexible. | find themvery

intelligent. And | don't think they've put on
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blinkers to close their eyes to any new
devel opnments--at least the way |'ve seen it in the
| ast seven to eight years.

MS. EICHNER: | just wanted to point out,
froma parent's point of view-as you heard to do,
clofarabine is the first drug to be approved for
chi |l dhood cancer in the past 20 years. So, the
drugs that were approved in the '60s and the ' 70s
are still prevalent today. They were the drugs
that happened to--they're the sane drugs. They
haven't changed--and save ny child' s life.

So |l amin favor of animal studies. And |
hope that they continue. I'malso in favor of
expl oring other avenues of research. But | did
want to nake that point clear.

CHAlI RPERSON REAMAN: Thank you very nuch.

M5. DHRUVAKUVAR: Thank you.

CHAlI RPERSON REAMAN: | f there are no ot her
comrents, we will break for lunch, and resune at
1:15.

[ Luncheon break. ]

file:///Z|/Storage/1020PEDI.TXT (222 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

223

AFTERNOON PROCEEDI NGS

CHAI RPERSON REAMAN: Back on the record.

I think we can call the afternoon session
to order, and start with a discussion of the Best
Pharmaceuticals for Children Act--BPCA. And Ann
Zajicek, fromthe National Institute of Child
Heal th and Hunan Devel opnment will present, and | ead
t hat di scussi on.

Ann?

The Best Pharmaceuticals for Children Act (BPCA)

DR ZAJI CEK: Good afternoon. N ce to see
you all. | used to work at the FDA, so it's nice
to see famliar FDA faces. And when we sort of
started this effort with the Children's Oncol ogy
G oup and the Pediatric Subcommttee a coupl e of
years ago--this was the first tinme we tal ked about
t hese drugs--and now the projects are ongoing. So
t hi ngs have been going well.

So | want to talk about the Best
Phar maceuticals for Children Act--the BPCA

[Slide.]

This is a law that was enacted in 2002,
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and the six-nonth exclusivity provision of it is
schedul ed to sunset, according to the Act, in 2007
It's a very long act--1 think it's |like 27 pages or
so. It, in part, continues the exclusivity
provi sion of FDAMA. And the nmain purpose is to
acquire nore information about pediatric drug
therapy--and, specifically, pediatric |abeling.

[Slide.]

So just to summarize--as Dr. Mathis had
this norning--for pediatric labeling, the Pediatric
Research Equity Act shoul d cover drugs
pre-approval . For on-patent drugs there is a
section of the Best Pharmaceuticals for Children
Act which continues the exclusivity provisions of
FDAMA, as well as supporting sone on-patent studies
that are directed by the pharnaceutical industry.

But its main purpose is to fund of f-patent
drug studi es.

[Slide.]

The way the lawis witten, there's a
specific section dealing fairly extensively with

pedi atric oncology. And there's one section that
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tal ks about, for pediatric oncol ogy: nethods of
prioritizing new drugs for study; assuring tinely
access to new treatnents for patients and to
devel op sone sort of preclinical nodels of
pedi atric cancers.

[Slide.]

Now the way this act works is that the FDA
provides to the NIH-and, very specifically, the
NI CHD--a list of all off-patent drugs which | ack
pediatric labeling. And this is an ongoing
process. |t happens yearly.

The list usually is around 200 drugs--170,
somewhere in there. And it's the responsibility of
the NNCHD to prioritize these drugs. And the |aw
very specifically nmentions sone factors to be
considered in prioritizing drugs. So, in order to
take the 169 drugs and conme up with 10 drugs, or 15
drugs--or sone smaller list, where there's a
focused question about exactly what shoul d be
st udi ed.

And so in considering drugs for

prioritization, we are asked to consider the
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availability of safety-efficacy data. So, in other
words, if there seens to be sufficient data in the
literature, there's no point in reinventing the
wheel by doing the studies again, if it can be
gotten in sonme sort of data base, or by the
literature.

"Are additional data needed?" "WII new
studi es produce health benefits?" And I'd |ike you
to think about that health benefits issue, because
wel | be coming back to that. Because that is sort
of the crux of the matter here, is: exactly how do
you define a "health benefit?"

And there are also issues of formulation
As you know, a |lot of these conmpounds cone in
tabl ets and capsul es, and not suspensions or
solutions. And this is a major problemfor
children who coul d not possible swallow a tablet or
a capsul e.

So we send this list of drugs to experts
in pediatric practice and research, as well as
advocacy groups, in order to get their input into

what they consider to be drugs that require nore
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st udy.

And then we devel op, prioritize and
publish an annual list in the Federal Register.

And this ends up, again, being--starting from 170
drugs and culling this down to sonme nore reasonabl e
nunber a year, usually 10 drugs or so.

[Slide.]

So, again, the FDA provides us a |ist of
all the off-patent drugs |acking pediatric
| abeling. W request input fromthe IC s--the
institutes and centers--other Federal agencies,
including the FDA and the CDC, experts in pediatric
t herapeutics, as well as advocacy groups, as
ment i oned.

The NI CHD then convenes an annua
prioritization neeting of experts. And there are
sort of two sets of experts; there are experts in
fields--for exanple pul nmonol ogy, infectious
di sease, and so on--as well as experts in pediatric
clinical pharmacology. This neeting this year is
taki ng pl ace Novenmber 8th and 9th. |If you're

interested in conming, give ne acall. I'll be glad
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to invite you.

And then based on this neeting--again,
once this list of drugs is culled dowmn to a snaller
list---this list is published, according to the
Act, in the Federal Register

[Slide.]

Now, because the Act treats pediatric
oncol ogy sonewhat differently fromthe other
pediatric areas, |'mrequesting input fromthis
group--and we' ve requested input fromthe
Children's Oncol ogy G oup--for drugs to be studied.
And we'll talk about those drugs in a bit.

[Slide.]

These are drugs that have been prioritized
so far. This was the first |ist--drugs:
azi thromyci n, bacl of en, bunetani de, dopam ne,
dobut am ne, furosem de, heparin, lithium
| orazepam rifanpin, sodiumnitroprusside, and
spironol actone were listed initially. And we'll gt
to what happened to those |ater.

[Slide.]

The August 2003 list included
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anpici | I in/subactam diazoxide, isoflurane,
| i ndane, neropenem netocl opram de, pip/tazobactam
and pronet hazi ne.

What you may be noticing with these drugs
is these are all off-patent, they're all old drugs.
So these are not new drugs on-patent.

So part of the question is--as we go
on- - have sone of these drugs sort of outlived their
utility, and therefore we should not spend tinme
studyi ng then?

[Slide.]

The list from February 2004 i ncl uded
anpicillin, ketam ne, vincristine,
acti nonyci n-D--and, again those drugs were
submitted to us by the Children's Oncol ogy
Group--as well as netol azone

[Slide.]

Last year's list included ivermectin,
hydrocorti sone val erate--oi ntnent and cream
hydr ochl or ot hi azi de, theamnbutol, griseofulvin,
met hadone, and hydr oxychl or oqui ne.

[Slide.]

Now, what happens to these drugs is that
now that we've gotten this prioritize list that

gets published in the Federal Register, that |ist
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goes back to the Food and Drug Administration. And
the FDA is responsible for witing a Witten
Request. And the Witten Request is sinply a
letter to the holder of the NDA, or the abbreviated
NDA, saying that we would like studies to be
done--in this patient popul ation, this number of
patients, these kinds of studies; this is what
we're interested in. So, it's a three-page letter
or something like that, going to the NDA hol der.

And for the off-patent drugs, the
conpani es have 30 days to accept or decline. And if
they do not respond, it's assumed that they have
declined, and then the Witten Request gets
referred to the NIH, to the NICHD, for a contract.

[Slide.]

Now, the NI H has three nethods of funding:
there are contracts, cooperative agreenments, and
grants. And probably everyone in the roomis

probably nost famliar with the grant process,

file:///Z|/Storage/1020PEDI.TXT (230 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

231
where you can put together an ROL, and
investigator-initiated grant. It gets reviewed, it
gets a priority score, and then gets funded or not
funded. But there the onus for the work is
primarily on the grantee.

And the cooperative agreement is nore of a
partnershi p between the NIH and the awardee of the
cooperative agreenent.

A contract is different. It's a legally
bi ndi ng agreenent between the contract awardee and
the NICHD for very specific deliverables, The BPCA
specifically stated that these projects should be
done under a contract nechanism although it's not
conpletely clear that the witers of the | aw neant
"contract." It may just have been that they were
more famliar with the contracting process

The good thing about the contracting
process fromour point of viewis that we need very
specific things in these projects in order to get
| abeling. W need to have certain studies done, in
a certain way, with a certain nunber of patients.

And so, for our purposes, probably the contract
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met hod is probably the best way.

[Slide.]

So the way this mechani smworks at the NIH
is, again, the Witten Request is referred to us.
The nedi cal officer--who would be me, and
ot hers--put together a request for contract, which
is an internal docunment, which then goes to the
contracts managenent branch, who puts together a
fairly extensive docunent called the "RFP," to the
"Request for Proposal."

This gets published in a sort of odd
| ocation that the government uses for its
contracts, called "Federal Business Qpportunities.”
And we're trying to get the word out that that is
where these are published. These are not in the
NlH Guide. They're published in a very specific
pl ace because this is how the governnent requests
contract business, is through www. FedBi zOpps. gov.

So that's where--we're trying not to hide
this in plain sight, but that is where these are
all published: in FedBi zOpps.

[Slide.]

The proposal s--you typically have a 90-day
timeline. The proposals are then peer

reviewed--simlar to a grant nechanism There's a
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speci al enphasis panel that's convened, consisting
of people that are experts in the di sease area or
the drug area, statisticians and so on, who give
the proposal a score. And then a contract or
contracts are awarded

[Slide.]

And, again, this is the |ocation of where
we post these. So | would--if you would like to
take a | ook at these, everything that we've
publ i shed so far should be on this website. And,
again, it's ww. FedBi zOpps. gov.

[Slide.]

Post-award, the way the things that we're
in the process of going, is that the study is
performed. These are all done under an | ND- -and
"Investigational New Drug Application."” The
project officer, or the nedical officer at the NI H
is responsible for overseeing these projects, is

the holder of the IND. So I, for exanple, amthe
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hol der of the IND for the nitroprusside project.

In the future, the data will be analyzed
The results will be submitted to us. And the data
wi Il be published on our website. The results will
be submitted to the FDA, placed on the public
docket, and then negotiations will go on for
| abel i ng.

[Slide.]

So--where are we in this process?

[Slide.]

These are Witten Requests that have been
i ssued by the FDA so far. There are two Witten
Requests that were issued for |orazepam It was
felt that there were two main indications for
| orazepam t hat needed to be studied. So there was
a Witten Request issued for |orazepamfor sedation
of children in the intensive care unit on
ventilators, and one for children receiving
| orazepamin the enmergency room for status
epi | epti cus.

There was a Witten Request issued by the

FDA for nitroprusside for bl ood pressure reduction

file:///Z|/Storage/1020PEDI.TXT (234 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

235
in the operating roomand in the ICU, two Witten
Requests for azithronycin--one for the IV formfor
treatment of ureapl asma ureal yti cum pneunoni a, and
prevention of BPD; and, for the oral formulation
for prevention and treatment of chlanydia
pneunoni a.

One for bacl of en--now, baclofen's an
interesting case. Wen this was initially
prioritized it was off patent, but then it went
on-patent because of a new fornulation. So--we'l]l
get to that in a nmnute. But, anyway, it has been
both on and off-patent.

A Witten Request was issued for lithium
for the treatnent of acute mania in children with
bi pol ar di sease

[Slide.]

Li ndane for treatnent of scabies; rifanpin
for treatment of methicillin-resistant staph
aureus, endocarditis, and CNS shunt infections;
mer openem for abdom nal infections in neonates;
vincristine and actinomycin-D for children with
pedi atric nmalignanci es.

[Slide.]

And these are the ones that have been

declined by industry. And you'll see that this
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list is exactly the sanme as the other |ist--except
that |indane was accepted by industry. So all of
the Witten Requests that have been witten have
been declined. So the two for |orazepam
ni troprusside, the two for azithronycin; bacl ofen
has been rejected twi ce, both on and off-patent.
And rifanpin--the Witten Requests there have been
rejected as well.

[Slide.]

Al so neropenem vincristine and
actinonyci n-D

[Slide.]

And, again, the Foundation for the NIH
could theoretically pay for on-patent Witten
Requests that had been declined by industry.

The ones that have been declined and
referred to us so far include: norphine,
bacl of en- - agai n. Bupropi on, sevel amer, zoni sam de,

hydr oxyurea--and two recently: dexrazoxane and
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el etriptan.

[Slide.]

Contracts and interagency agreements have
been awarded for sonme of these projects. There was
a contract awarded for |orazepamfor sedation in
ventilated patients. This went to Case Wstern
University, and Jeff Blumrer, in particular;
Lorazepam for status epil epticus to Ji m Chanberl ain
at Children's National Medical Center.

Two contracts were awarded for
nitroprusside: one to Stanford, and one to Duke.
And, nost recently, a contract was awarded for
lithiumalso, to Case Western

[Slide.]

I nter-agency agreenents have been funded,
as well. There was concern about ketam ne
produci ng A ney's | esions--central nervous system
| esions, and apoptosis. | guess this may be a
concern for a |ot of sedating agents. But we have
funded some preclinical toxicology studies for
Ket ami ne.

We have funded vincristine and
actinonycin-D projects through the National Cancer

institute; and hydroxyurea, for an ongoi ng project
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in the Heart, Lung and Bl ood Institute.

[Slide.]

Contract negotiations are currently
ongoi ng for the RFPs for azithronycin for
ureapl asma. An RFP has been published for
chl anydi a. Contract negotiations are ongoing for
bacl ofen. And the RFP submi ssion date for,
mer openem | believe, was Monday. So we'll be
havi ng negoti ati ons and peer review for the
mer openem project, as well.

[Slide.]

We al so funded a data coordinating center.
It was necessary because of the nunber of studies
and the anpbunt of data that would be coming in, to
have an organi zation to coordinate patient
enrol | ment; coordinate and nonitor data collection;
report adverse events and other data to our Data
Saf ety Monitoring Board; and to anal yze and

organi ze results into a suppl enental NDA--or
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whi chever formal is decided on--for FDA. And this
contract awarded to Premier Research in
Phi | adel phi a.

[Slide.]

I next wanted to tal k about what was in
the witten requests for vincristine and
actinonycin-D. Dr. Barrett will be talking
specifically about those projects. But | just
wanted to let you know exactly what the FDA had in
m nd, regul atory-wi se about these projects.

The Witten Requests were sinmilar for
both. They both proposed two studies. Study 1, a
prospective PK study in patients zero to 16 years
of age. The diagnosis was proposed to be WIns'
turmor rhabdomyosarcoma, as well as other tumprs in
children. They proposed a nunber of at |east 100
patients, especially if sanmpling was done in a
sparse-sanpl i ng way, as opposed to a dense
sanpling. And the endpoints of the study were to
be the rel ationship of pharmacokinetic paraneters
to body size and conposition; cancer type and

severity; age, gender; and other conconitant
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nmedi cat i ons.

[Slide.]

Study 2 was an analysis of data bases and
ongoing clinical trials to evaluate safety and
efficacy endpoints in this sane popul ati on of
patients with Wlns' tunor, rhabdomyosarcoma, or
other tunors. And the endpoints would be
event-free survival. And toxicity endpoints for
actinonycin-D that were of special concern included
t hronbocyt openi a, and especially hepatotoxicity;
and for vincristine, neurotoxicity. And, again,

Dr. Barrett will discuss those projects.

[Slide.]

These are drugs proposed by the Children's
Oncol ogy Group this year. There were three drugs:
doxor ubi cin--which is on-patent. So that will go
t hrough anot her process. And the two drugs that
were of f-patent included daunorubicin and
net hot r exat e.

And | think the concerns fromthe
Children's Oncol ogy G oup included--for

daunorubicin as well as doxorubicin--the
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relati onship of obesity to efficacy, safety and PK
parameters. And for nethotrexate, safety--in
particul ar, neurotoxicity--as well as efficacy of
two different treatnent reginens.

[Slide.]

Now, the next few slides have an enornous
nunber of drugs on them and |I'mnot going to read
all of them And this is nore for your perusal in
the next week or two, to sort of think about it.

These are the drugs that are of f-patent
this year. And the question is: in your mind, do
you feel that there's any benefit in studying any
of these drugs? And, again, there are about 200 of
them So I'mnot going to read through all of
t hem

But there are nunerous nunbers of
anti-infective drugs. Again, you'll notice these
are not new antibiotics. These are old antibiotics
that have been around for a while. Although, as
understand it, because of drug resistence, it may
be that just because they're old doesn't nean that

they're bad. It may nean that they're being used
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again, after resistence has occurred with newer
agents.

[Slide.]

And nore of them|[Slide.]

And still nore.

[Slides.]

Agai n, some of the question here, again,
has to do with the health benefit--as | nentioned
before. If you feel that there is literature, or
if you know about literature for any of these
drugs, that would be subnmittable, we could
certainly--we'd be interested in discussing that,
t 0o.

[Slides.]

But, again, long lists of the
anti-infective drugs.

[Slide.]

I guess | should nmention also: for sone of
these antibiotics, we had had themon the priority
list in past years. And what sort of canme up was
that there was sort of this offset of the sheer

nunbers of patients receiving these
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anti bi otics--neaning that there were huge nunbers
of patients receiving them but yet that they
seened fairly safe, and that people felt
confortable dosing them So there didn't seemto
really be a question. There didn't seemto be any
toxicity that was burning in anyone's mnd.

But, anyway--nore antibiotics.

[Slide.]

These are the anti-neoplastics. And I'l
just nention these: decarbazine, 6MP, bleonycin,
cisplatin, cyclophospham de, actinonycin-D--if
there's another question that hasn't been
answer ed- - daunor ubi ci n, and so on.

So, again, if there's any question in your
mnd in the next several weeks that you feel that
there woul d be a purpose in studying any of these
drugs, we'd certainly be nost interested in hearing
about it.

[Slide.]

Now, the other question is about
supportive care. These are drugs that are

of f-patent. These are sedation drugs: |orazepam
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oxazepam chloral hydrate, pentobarbital

[Slide.]

Drugs for pain managenent that are
of f-patent at the noment: hydronor phone, ketam ne,
met hadone- - so, again, not necessarily the
anti-neopl astic agents, but these supportive care
drugs we woul d al so be very interesting in
supporting studies if it's felt to be inportant.

[Slide.]

And these are sone niscell aneous drugs
that didn't really fit into any other categories.

[Slide.]

So the questions we have--and, again,
these are sort of things to think about. |'mnot
expecting an answer in the next 10 minutes--but to
think of exactly how to go about prioritizing these
drugs, and what sort of prioritization process
shoul d be used for deciding which drugs should be
studied. And nost of the crux of this question has
to do with the health benefit: how do you define a
"health benefit?" Nunmber of patients? Lack of

other drugs to treat the disease? Severity of the
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di sease?

[Slide.]

And the second question is, specifically:

are there any of these drugs that you feel would

deserve another study? O any kind of study?

Anti - neopl astics, supportive care nedicines,

anti-enetics. | think netocl opram de was the only

one currently that's off-patent that's an

anti-enetic. But, again, this on-patent,

of f-patent thing is sort of fluid. So just because

it's off-patent this week doesn't nean that it

won't be on-patent next week, and vice-versa.

Anti-infectives, anal gesics, and other

drugs. So these are sonme food for thought for us.

And we woul d appreciate, again, any input that you

have. Again, if you want to give us an answer

today, you have ny e-nail, feel free to contact us.

Because we're very interested in any input you
could offer.

[Slide.]

So, in summary--again, this is a work in

progress. It's an act that's only three years ol d.
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It's a good partnership with the FDA. And it's our
responsibility--the NIH responsibility--to
prioritize the list. W have ongoi ng di scussi ons
with the FDA about input on the Witten Request.
And it's our responsibility to sponsor clinica
trials in children that will provide inmprovenment in
pedi atric therapeutics.

Thank you.

CHAI RPERSON REAMAN: Thanks, Anne.

Any questions that relate to the Act or
t he progranf

Vi ctor?

DR. SANTANA: Anne, does it allow to study
conbi nations of drugs? O does it have to be a
single drug, alone? |'mthinking of the
exanple--1"Il give you an exanpl e--the issue that
we always westle with supportive care, with
anti-enetics; using steroids with another drug.
And then the conbined toxicity of those.

DR ZAJICEK: It's ny understand--correct
me if I'mwong--that we could study a conbi nation

However, the | abel that would result fromit would
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be | abel ed as, "Wen drug X was conbined with drug
Y, these were the results.” So it would have to
be--for exanple, with the | orazepam for sedation
project, the question there is: if you have
patients on a background of fentanyl, then the
| abel woul d have to state, you know "The patient
was treated with | orazepamwi th a background of
fentanyl--"--and required this kind of dose. So it
woul d have to be--is that correct?

DR MATH S: Yes, we would label it as
"adj unct therapy" if it was used in conbination,
and had to be used in conbination for efficacy. O
sonetinmes what we do--like if there is a background
of fentanyl, what we might do is nore clearly
describe in the | abel exactly what the study was,
and what the other nedication was that the patient
was on.

But nost of the tinme if it's a
conbi nation, then it has to be | abel ed as "adj unct
t herapy. "

DR. DOVBEY: There's also a |ogistical

i ssue, which I think Anne al so--and we--have had to
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deal with, is that in the early part of this
process for the of f-patent, where you have to issue
these letters to the innovators, you have to issue
a letter to an innovator. So if you have a
conbi nation, if you' ve got two conpanies invol ved,
you have to issue letters for both.

Wth the vincristine and actinonycin, for
exanpl e, we recognize that in the clinical setting
they're used quite frequently together. And
neverthel ess here, in this case, this wasn't so
much an issue, because there was an interest, in
terns of the safety and efficacy in different age
groups with respect to each by itself. But even if
there weren't, | think we would have still had to
find some way to issue a Witten Request to two
sets of innovators to get around that.

DR SANTANA: That doesn't both ne too
much, because the history that | just heard is that
the industry's not very interested.

DR MATH S: | think at other tinmes, too,
one of the ways to get around that, really, is when

we're witing the Witten Request, we identify the
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drug that we're really interested in, and then
we' |l say, you know, "in adjunct therapy to
standard of care nedication for this." So
sonmetinmes we won't specify exactly what the other
drug is. But all the experts in the field know
what that drug is, and use it in the studies.

And when the studies are submitted to NIH
they woul d, of course, evaluate it to nmake sure the
right adjunct therapy was being used, as well.

DR REYNOLDS: There's a drug that's not on
your list that's actually an anti-neoplastic that
I"d like to bring up for a couple of reasons, and
that's 13-cis-retinoic acid. It's off-patent.

First of all, there's sonme real questions
about pharmacol ogy and formul ation that need to be
studi ed, that even though there was an efficacy
study by the CCG there are still unanswered
questions. In fact there's a COG study that's
about to anend--a protocol--to answer those. But
no one's doing it formally.

There's no labeling for it except in

Italy; it's labeled as an indication for
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neuroblastoma in Italy. |If it were labeled in the
U.S., then children in Japan could actually get
it--possibly--because they can't right now, because
there's no acting in Japan, and the Japanese
governnent won't even | ook at anything that doesn't
have an indication here.

So there's lots of reasons to study
| abeling on this.

But the second issue is relative to the
fact that the dernmmatol ogical population is
different than the pediatric neurobl ast oma
popul ation in a lot of ways. And one of that is
the risks for having teratogenicity. There's an
onerous programin place now by the people that are
dealing with this--the various generics--and it
takes a lot of effort to deal with this, for a
pedi atric oncol ogi st.

And it's not clear to nme why, since nost
drugs that pediatric oncologists are teratogenic--
and they don't have to register the patients or
thensel ves on a website--why this drug should be

any different. And |I've had a |ot of discussion

file:///Z|/Storage/1020PEDI.TXT (250 of 373) [11/7/2005 1:21:03 PM]



file:///Z)/Storage/1020PEDI. TXT

251
with the agency by e-mail on behalf of the
neur obl astoma community on this, and we haven't
been able to resolve this issue.

So | wondered: is this the forumto
resolve this issue? O is there another way?
Because it's not an individual sponsor now It's a
generic issue.

DR ZAJICEK: Well, if it's off patent it
woul d sort of be under BPCA globally. Unm -why
don't we--we'll have some conversations about this.

DR REYNOLDS: |'Il send you an e-mail.

DR. MATH S: If | could just follow up,

t 0o.

The drug is currently approved and
indicated for a different disease. | nean, it's
for a dermatologic indication. So, if the drug
were to be studied for another indication, | don't
know what the requirements would be for--you know,
right nowthere is limted distribution; you have
to have pregnancy tests. |'mnot sure how that
woul d change, or if it would change

But, taking the drug off-label and asking
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for different requirenents--that probably isn't
sonmet hing very realistic. However, N H could I ook
at it and consider studies for an oncol ogic
indication. And that may have different
rami fications as far as what's required for the
patient to get the drug.

DR VEISS: Wat | would suggest, though,
is--and we'll have nore tine, | think, after the
next presentation, to have just nore discussion on
the issue of other drugs to think about. And I
think that if the commttee thinks that
cis-retinoic acid would be one to strongly
consider, what we could do at a future neeting--and
we'll have tine at the end to al so discuss future
topics--is to think about what--you know, if we
wanted to have a nore in-depth discussion, for
i nstance, on that particular nol ecule, and how
m ght it best be studied to provide health
benefits--to think about bringing in sonme of the
ot her experts, and other groups that actually dea
with this drug, including like the risk managenent
pr ogr ans.

I mean, we might want to have a little bit
nmor e conpr ehensi ve- - because of the uni que aspects

of this particular drug conpared to sone of the
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ot her things.

So | think it's a really good thought, and
one nmight want to think about--you know, if we want
to further discuss this--because there's only
precious few drugs that get to the list, and even
preci ous few small er nunbers of oncol ogi ¢ drugs,
because the list is, you know, enconpassing all of
pediatric disease--and that this is one that people
think is a really inportant one.

Again, we'd want to then think about how
to develop the right questions, and get the right
input in a future neeting to address, in a
conpr ehensi ve way. Because we'll have our best
shot to study it in a sort of prospective plan.

CHAlI RPERSON REAMAN: | think that's an
excel l ent suggestion. And, actually to begin the
program we really were focusing on the nost w dely
used drugs that woul d have the greatest inpact on

the largest portion of the pediatric oncol ogy
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popul ati on.

But maybe before going on and di scussing
general issues related to BPCA--was that your
question, Jerry?

DR. FINKLESTEIN. This is nore gl obal --but
it includes the FDA and your agency, which is
anywhere between 14 and 25 percent of children
today are obese. How are you attacking that, in
terns of your drug eval uations.

CHAlI RPERSON REAMAN: That was actual ly one
o the reasons that we are | ooking at vincristine,
acti nonyci n-D, doxorubicin, daunorubicin, were
specifically for those issues, |looking at a variety
of factors and paraneters that might relate to PK
i ssues.

So--that's a perfect segue, | guess, into
Jeff's--and age being just as inportant, actually,
as obesity, because of issues that we were talking
about earlier today.

So--Jeff, go ahead.

Actinonycin-D/Vincristine in Pediatric
Oncol ogy Trials

DR BARRETT: |1'd like to thank Dr. Wiss

and the rest of the conmttee for inviting ne here

today to give you an update on progress that we've
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made through the Children's Oncol ogy Group on
studyi ng actinomycin and vincristine really in
response to the RFP that Anne discussed in the
previ ous presentation.

[Slide.]

VWhat | want to do is just give you a very
little, brief introduction on the clinical setting
for these two agents in pediatric oncol ogy; again,
spend a little bit of tinme tal king about the
"m ssingness" of certain data--which is really
behi nd the reason why the RFP exists; and not just
the fact that it exists, but the inpact of that
m ssing data on pharnmacotherapy with these agents.

I"I'l talk alittle bit about the
obj ectives and goals of the project itself; and
wi Il spend sone tinme describing the individua
projects that are consuned within our efforts

And then we'll focus on the project plan
update and where we are with this effort.

[Slide.]

So, just a little bit of background--we're
here because there were issues with the dosing of
these two agents; and specifically three active
protocol s for pediatric rhabdonyosarcoma were

suspended after four chenotherapy-associ ated deat hs
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from venous occl usive di sease.

No subsequent eval uation as to the cause
of these effects were correl ated between the
toxicity and drug exposure. And this is primarily
a factor related to the | ack of pharnmacokinetic
know edge of actinomycin-D. But because it's
obviously a critical agent, it continues to be
used, and the clinical evaluation is obviously
vital in terms of replacing our lack of know edge.

So just alittle bit of review of the
hi storical tinelines.

[Slide.]

In June of 2004, the NIH did request that
COG respond to an RFP, which we did on July 21
2004; provided a letter of intent with four project

proposals. This is really in response to the RFP
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The full proposal was subnmitted on August 11th, and
the award was made on the first of Cctober.

We' ve been having nmonthly neetings with
the NIH and various conponents of the core project
| eadership on a nmonthly basis. And just keeping
track of the project and noving this effort
forward

On the 31st [of March] we presented sone
of the initial results at the COG neeting to NIH
and NCI, and gathered sone requirenents for a
sinmulation plan--which is really what we' re hopi ng
wi Il guide the prospective trial

And then here we are today, providing sone
update to FDA on this topic.

[Slide.]

Alittle bit about the history. O
course, both of these agents have been studied f or
along tine. And what you see here is just a
little bit of the tineline of the nbst interesting
studies: the National WInms' tunor 4 and 5 studies,
along with the International rhabdonyosarcona 4 and
5 studies.

So three things come to nind when you | ook
at this table: one, they span several decades. The

pediatric indications vary. The n's with sone of
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these studies are substantial. The treatnent
groups as well as the dosing paradi gns change from
study to study.

So, because there hasn't been the kind of
phar macoki netic characterization, the issue of
exposure response has really not been el uci dated
with these agents--separately or together, for that
matter. So this really drives honme the probl em

But al so one of the things that's enbedded
inthis--and I'll talk at I ength about it--is: the
data handling practices, and the mechani snms used to
collect that information vary dramatically over
this time window. And that, in fact, will dictate
the progress that we've been able to nake in sone
areas of piecing together the historical data.

[Slide.]

Just an exanpl e, maybe, of sone of the
dosing paradigmthat is provided in the various

protocol s--you'll see there is sone gui dance on
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both of these agents in ternms of dosing on either a
body-surface area or wei ght-based reginen. Wat is
true, specifically in the case of actinomycin is
that there's no data to base this on. So,
historically the dosing has been gui ded
enpirically.

There are several conplicated dosing
par adi gns to handl e backing off based on toxicity,
or dosing in special populations--for exanple,
renal inpairnment. But, there again, there's no
quantitative data that supports those adjustnents.
So this has provided sone of the inpetus for the
Witten Requests.

[Slide.]

Agai n, there hasn't been any historica
anal ytical nechanismto support the quantification
of actinonmycin-D, so the kinetics are |argely
unknown. Likew se, the pharnacodynani c--any
correl ation of exposure--is unknown.

Because the historical datas were
collected in the manner that they were, even

associating dose to the toxicity profile has really
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not been well characterized--qualitative, at best.

So this is true for vincristine, as
wel | --although there is quite a | ot of
phar macoki netic data--particularly in adults. And
this is not really well defined in pediatric
popul ations. So the exposure response with respect
to toxicity is not well defined. And another area
of interest, of course, is the pharnacogenonic
potential here. This continues to be an agent that
we struggle with in ternms of nanagi ng individua
patient care. And there is plenty of evidence on
t he pharnmacogenetic side that we coul d possibly be
able to explore these relationships. So this was
anot her part of the proposal that we integrated
into our efforts. Likew se, the dose-limting
versus nmanageable toxicities are really unclear
her e.

So, one of the things you saw very clearly
in Anne's presentation was the request to consider
age and si ze dependenci es, special popul ations, and
gui dance on drug interactions.

[Slide.]

So this is an overview of the four
projects that we had subnmitted in response to that

request--the first being to conduct a retrospective
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anal ysis of the historical data fromthese four
pivotal studies in which these agents were
co- admi ni st er ed.

The second was to devel op a dosing and
phar macoki neti ¢ sanpling procedure for both of
these agents using a single-lumen central venous
catheter. What remains to be an obstacle in terns
of the conduct of these studies in this popul ation
is, in fact the need to request that parents all ow
us to put in a peripheral catheter to sanple from
So one of the things we had hoped to do was to put
toget her a procedure by which we could actually
dose and sanple fromthe central venous catheter
This, we thought, would both inprove enroll nment,
and al so give us sone flexibility in terns of a
sanpl i ng.

The third project was to | ook to define
PK/ PD rel ati onshi ps based on acti nomyci n and

vincristine response characteristics--
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physi ol ogi cal |y or mechani stic-based when
possi bl e--but to sinmulate these rel ationships prior
to conducting the actual prospective clinica
trial, which would be what we would do in project
4, and that would be simlar to what was requested
by FDA.

Again there was sone incentive to | ook
specifically at studying children three years of
age or less. There is sone evidence that this age
group potentially has nore adverse events
associ ated with the dosing of these two agents.

Again, | would say that this is really
qualitative. But we certainly recognize the need
to get that data in this very young popul ati on, as
wel | .

[Slide.]

So one of the things that's obvious with
these four projects is that they are highly
interrelated, and the overall success definitely
depends on comuni cation and project nanagenent.
So the retrospective study and the catheter study

really have been the primary projects to kick
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things off. And Dr. Jeffrey Skal nik, who's here
with us today, has been | eading Project 2, which is
the catheter study and the clinical trial concept.
And with Project 1, Richard Ablens, in conjunction
with COG statisticians have been assenbling a | ot
of the data which has been quite an effort with the
hi storical studies. And | have | ed the nodeling
and sinul ation piece.

But one of the things |I'd hoped to
illustrate with this figure is that we really need
both the retrospective analysis and the catheter
study in order to get to the ultimate clinical
trial here.

Now, |I'Il give you a little bit nore
specific detail on the individual projects.

[Slide.]

So, with this historical data analysis, we
wanted to specifically look for--to put together
the dosing constructs fromthose four studies; to
correlate the dosing with the
efficacy--particularly in children | ess than three;

correlate dosing data fromAm1 with toxicity in

file:///Z|/Storage/1020PEDI.TXT (263 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

264
children less than three; and, finally, analyze the
conbi ned data set with quad analysis to provide
background data for the trial simulation

So, sinply put: we need to | ook at dose
versus the frequency, grade, severity, time course
of adverse events. One of the things that's
pai nful | y obvious is that these studies were not
collected with the level of granularity that we
would Iike to have. So one of the things that I
will already foreshadow -the questions to
come--woul d be: we sinply can't do that in the
prospective study.

We would Iike to maxim ze the utility from
this data, but also ensure that the data that we
collect fromthe prospective study is rich and
infornative.

[Slide.]

Alittle bit about the specific nethods
here. There's no nmagic to what we're going to do
here. W sinply need to get the data in a form
that we can do basic univariate and multivariate

anal ysis, and we'll use a conbi nation of
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case-cohort and cohort analysis in order to build
t hese kinds of relationships.

[Slide.]

Wth respect to Project 2, which would be
the catheter experinents, we want to | ook at the
recovery of actinomycin and vincristine in comon
catheter configurations would be utilize via
central venous line; to assess the in vitro
equi val ence utilized for sanpling procedures;
devel op a specific procedure for dosing and
sanpling to ensure robust sanpling; and, finally,
to validate the procedure with an actual clinica
test prior to introduction into a |arger
prospective trial

[Slide.]

So these studi es have been ongoi ng, and,
in fact, we're doing a lot of work related to
preclinical characterization. Again, both of these
agents historical--in fact, actinonycin, nost of
the work was done in the '50s, in terns of its
clinical devel opment and evolution. So there's

good reason why there are no actinonycin assays.
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This is a very difficult nolecule to quantify. So
we don't know very basic things, like the protein
bi nding, like the nmetabolism W' re doing those
studies in addition to what we conmitted to in the
grant. So there's been a nunber of studies
conducted to see if this will turn over the CI PP
before 50 enzynes. W have done protein-binding
experinents, in addition to devel opi ng assay
met hodol ogy.

I'"mgoing to show you next where we are
with all of this effort, but a lot of work has gone
into this preclinical characterization to take away
sone of the uncertainty in the dose exposure
rel ati onships. But what you see here is kind of
the progression of those kinds of experinents that
are heavily dependent on devel opi ng net hodol ogi es
and the commitnent to doing the in vivo validation
prior to introducing this to a broad number of
patients.

[Slide.]

Wth the nodeling--here again, you know,

because of the | ack of assay nethodol ogy we had
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heard very little for actinonycin-D. The sumtota
of the historical experience was a paper published
in 1971 in the Journal of dinical Pharmacol ogy and
Therapeutics in three adult patients with tritiated
conmpound in which they tracked radioactivity. And
that was really the sumtotal prior to 2004.

Recently, the UK group--Children's Cancer
Goup in the UK--has published their own assay
met hodol ogy and actually studied three subjects in
their analytical paper. So we did have the benefit
of that. And, nore recently, inherited even nore
data fromthat group.

But prior to that there was very little
informati on. So we ended up using a
physi ol ogi cal | y-based phar macoki neti ¢ node
devel oped in the dog to frane the basis of
predictions in children. Now, I'll show you how
that's constructed in a little bit. But what |
could tell you is, based on the prelimnary data,
this is highly predictive. So--the public
comrents notwi thstanding, | can definitely advocate

the use of sone of these preclinical aninmal nodels

file:///Z|/Storage/1020PEDI.TXT (267 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

268
to guide us here. It's definitely been a help in
our case.

So, the second aimof this was to
i ncorporate the dose and toxicity data fromthe
Project 1 into the nodels that we devel op on the
phar macoki netic side to derive initia
rel ati onshi ps for exposure response; conduct a
pilot study in pediatric patients to both verify
the sanpling procedure and then gain sone nore
know edge about the inter-subject variability to
refine the nodel

And, finally, we would like to do trial
simul ati on--both fromthe standpoint of verifying
the historical data--the exposure and toxicity
rel ati onshi ps--and also to guide us, both in terns
of the dose, the reginmen and the timng of therapy
study--the prospective study.

So, nore or less to articulate what | just
said: we're putting information in froma variety
of sources, both preclinical data developed in
animals, as well as data obtained fromprelimnary

pilot studies to build this famly of nbdels.
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W' ve done a lot of this work already--which 1'11
show you next. But it's clearly with the idea of
gui di ng the prospective study.

[Slide.]

And, finally, we seek to devel op and
finalize a clinical protocol based on Project 1,
and the clinical trial simulation results from
Project 3. W're obviously going to evaluate the
actinonycin of interest and dose response
relationships with a m xed-effects nodeling
approach. And that specifically inplies that we're
going to do sparse sanmpling. And one of the other
reasons to develop these nodels a priori is that we
don't have to go down the path of doing a |ot of
ext ensive sanpling. W have a pretty good idea of
the time course, even of actinonycin right now, so
we don't have to be in a situation when we're
collecting data for the first tine.

Again, we're going to |l ook specifically to
identify the sources of variation in that dose
exposure rel ationship, but hopefully really derive

rel ati onshi ps around those predictors of response.
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And ultimately we would |ike to propose dosing
gui dance based on clinical utility that's suitable
for |abeling changes.

[Slide.]

| apologize if you can't see this in a
whol e ot of detail, but let ne walk you through a
little bit of it.

We have continued to generate project
pl ans here to keep track of this effort. So, on
the top, you'll see Project 1, which is associated
with this data mning effort--particularly on the
data base creation and data assenbly side. The
project plan currently goes through April of 2006,
al though we're going to obviously extend this.

The project plan allows us to both keep
track of the interdependencies of these projects,
and al so continue to revise this and identify those
areas where we're poor performng. So it's what
every drug conpany use, obviously. But it's also
giving us a handl e on our success with this effort,
and maki ng sure that we stay on track

It's in your handouts, and | can provide a
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nmore bl own-up copy if you're having trouble | ooking

at this.

But we have made significant progress on
this effort, and 1'Il go over the m | estones next.

[Slide.]

So let ne tell you first what we've
achieved, and then I'I|l show you

We have devel oped an anal ytical nethod
that measures actinomycin and vincristine
simul taneously. This nethod has been validated to
FDA standards, and has been publi shed.

We have devel oped a procedure for dosing
and sanpling froma central venous catheter, and we
are awaiting clinical validation of this procedure
ri ght now.

We have initiated a pil ot pharnacokinetic
study with three of the eight patients enrolled.

We have devel oped physi ol ogi cal | y- based

phar macoki neti ¢ nodels for both actinonycin and
vincristine, and scaled these to project pediatric
exposures. And these seemto project very nicely
to what we've obtained in children

W have refined these nodels, based on the
data in children. And these are suitable now for

clinical trial sinulation and application--which is
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ongoi ng.

We have finished a clinical atrial
simulation plan that is being circulated right now
for additional coments. And we do have a draft
clinical protocol that's been circulated to NIH and
sel ect COG phase 1 sites. And we will continue to
expand this as we get coments.

[Slide.]

So let ne review these by project. So we
have an initial data base on the WIns' tunor side.
This is still fraught with errors and
i nconsi stencies. This continues to be an issue,
and we're noving toward resolution. The other
issue is that some of the data on the IRS side
needs to be entered for the first time. So that is
ongoi ng.

The statistical analysis plan has been
finalized, but this is really the rate-limting
step for our effort overall

[Slide.]

As | nmentioned, we have validated this
anal ytical nethod for actinomycin and vincristine
that uses LCMS technol ogy. W continue to refine
this analytical nethod, with a like limt of

detection of less than .1 nanograns/nL for
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both--and 1'll take you through a little bit nore
of that.

So both anal ytes use an internal standard.
VWE have excellent linearity in terns of assays.
Again, the limt of detection for actinonycinis
.1, and vincristine .2--or did | have that
backwards, Jeff? Anyway--so it's already very
good, and suitable for the pediatric clinica
trial. But we are continuing to inprove this
net hod.

[Slide.]

And this shows you basically how the
met hod perfornms fromtwo patients who are
participating in our pilot study so far. So,
again, for the first time you' re getting to see

what these drugs | ook Iike in the target
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popul ati on.

One of the issues with actinomycin, in
particular, is that the drug actually hangs around
for a very long time. That term nal phase
concentration 24, 48 hours out may indeed be
pharmacol ogically relevant. This is something we
hope to tease out of the historical data, because
we obviously will not choose to sanple patients
when it's inconvenient, and try and pick data
points that are going to be neaningful--which is,
again, so inportant to actually get the toxicity
dat a toget her.

[Slide.]

Li kewi se, there's been a nunber of
experinents that were conducted in order to devel op
this procedure, which ultimtely uses a pull-push
met hodol ogy to, in fact, clean the catheter prior
to sanpling. So this gives you an idea of the
performance--1 nean, we studied a variety of
factors here; different agents to clear the
catheter, changes in pH, flash volune, etcetera

This informati on has been summari zed and
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is available in an abstract and will be published
soon. | have a reference list at the end that 1'd
be happy to provide sone of the source data, as
well, if you're interested.

But, in any event, the in vitro results
are extrenely encouragi ng and suggest that we
should, in fact, be able to nove this in the clinic
and utilize this in actual patient trials.

[Slide.]

AS for the nodeling effort, we started
with the nodel that was devel oped by Bob Dedrick
when he was at the NIH, and have refined this.

This is data that was generated with actinonycin
and vincristine separately, in the beagle. These
are flowlimted PDBK nbodels, and we have scal ed

t hem usi ng human physi ol ogi ¢ paraneters; assuned a
nmoder at e anount of variation; and then just

proj ected out what the exposures woul d be--not just
in the plasma, but in the target tissues that we
think are associated with toxicities.

Now, again, these are just the results of

sone of the simulations. W are able to do this
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kind of scaling, not just sin the adult but in the
pediatric patient, by using allonetric expressions.
Now, of course, we don't have the actual observed
data in these target tissues, but the plasma |evels
conpare very nicely.

So, as a first check we know that this
nodel seens to be suitable to project pediatric
exposures. Now, initially we had this just from
the two subjects that are in pilot study, but
recently the UK group has shared with us data in 31
pediatric patients with actinonycin-D. So this has
dramatically inproved the nodeling effort here. W
can really kind of get a good estimate of the
variability in the pharmacokinetics of actinonycin,
and are now able to use these nodels to project the
various dosing has been done historically, relative
to the likely plasma | evels that we obtained in
those patients.

[Slide.]

This just shows you sone of the actua
observed data fromthe UK group. Again we have

now, | think, a clear picture of what the exposure
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to actinomycin is following IV admnistration. W
took the originally physiologically-based nbdel and
have | unped this into a conpartnental nodel to be
used in the trial sinmulation. And, again, we got
pretty precise estimtes of both volune and
clearance in order to nake these projections. So
this is suitable for the next round of sinulations.

[Slide.]

We have conpleted a sinulation plan. |
have, in fact, provided this--an earlier draft of
this--to FDA reviewers at sonme point, just for sone
feedback. So it's certainly nothing we want to keep
secret, and we're soliciting input from other
col | eagues who have expertise in this area.

So some of the scenarios we'd like to
consi der--we, of course, would like to take a | ook
at the historical trials as kind of a validation
that the nodel is perform ng as we woul d expect.

We certainly want to explore dosing nodifications
that have been enployed in the past in infants;
consi dered body surface area versus body wei ght
dosi ng.

Wth many oncol ogy agents, as you know,
there's a switch that happens sonewhat arbitrarily

at different time points. In sone instances, this
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actually occurs at different tinmes with the sane
drug in different indications. So this is not
somet hi ng we have a good handl e on overall, but we
can use this tool to, in fact, explore it with
acti nonycin.

There al so may be an issue of dose capping
that is used with this agent in a variety of
variety of other |ocations outside the U S. And
certainly the nost relevant point with the
simul ati ons woul d be to explore study design
constraints and sanpling considerations to | ook for
adverse event rates that we would like to--or
expect to get froma prospective study, as well as
clinical response. So these are the simulations
that are ongoing right now.

[Slide.]

| don't nean to do too much in the way of
statistics, but I want to basically explain a

concept that will be rel evant when we start show ng
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nmore of these results.

So, in the classic pharnmacoki netic sense,
we devel op rel ationshi ps around an individual's
kinetic behavior. And the error that we can't
explain in that individual would be this
epsilon--or residual--termhere. But that one
patient is part of a popul ation of subjects. So
this inter-individual variability in clearance
exi sts, that we know, within a study. And we'll
characterize that by |ooking at, perhaps, the nean
and the variance termaround a particul ar study.

But the other reality is: we do severa
studi es--we do many studies--with these agents, so
there is sone uncertainty about the nmean and the
variance. And as you've seen with the historica
data here, we al so have a sense that maybe the
toxicity response is different.

So these simulations are not just of the
ilk to look at the variation across subjects within
a study, we're |l ooking at the variation across
studies; looking at the uncertainty in these
phar macoki neti ¢ characteristics across studies.

So how does this really pan out into
clinical reality?

[Slide.]
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Well, you know, we know that there's
di screpancy across studies that may be due to
popul ati on, dosing, treatnent differences or
di fferences across regi nens and exposure.
Correlation with toxicity is obviously difficult to
assess with conventional neans--which is, again,
| eading us to the standpoint of nodeling.

On the pharnaconetric side of things, we
do have techniques in place to | ook at the node
prediction error and the root nean squared agai nst
the popul ation means. So we can really identify
those design characteristics which will give us a
m ni mal bias, and hi gh precision.

The whole sumtotal of all of this is that
we should be pretty confident, prior to doing that
study, that we're going to get good data. | nean
that's what |'mhoping to drive this to.

[Slide.]

We do have a draft of the clinica
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protocol. Again, I'mreally hoping that we get
sonme additional feedback. Right nowit |ooks nore
like a COG protocol tenplate, but we are starting
to put the results of the sinmulations, and the data
fromthe historical trials in there now.

It will be in keeping with what the FDA
requested us to do, but we sinply need to get
further down the path with actually recruiting
sites to participate in the trial

[Slide.]

So, as far as critical activities go: we
need to conplete this pilot study and the in vivo
val idation of the sanpling procedure. W're
opening this up beyond the Children's Hospital of
Phi | adel phia to recruit additional sites so that we
can get this done in a short term

Acritical factor is, of course, the
compl etion of the data entry and assenbly fromthe
historical toxicity data; and likewi se to correl ate
the toxicity with the dosing netrics so we can
complete the key trial sinulation scenarios.

[Slide.]

And these are really--the next steps woul d
be the actual revision and finalization of the

clinical protocol; investigator solicitation and
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education; data collection strategy and data
managenent plan for the prospective trial; and then
statistical analysis plan for the prospective
study. And we're also considering a | abel exercise
based on the trial sinulation output, just so we
consi der the kinds of |abeling statements we woul d
be able to nmake fromthis prospective trial

[Slide.]

And this is a list of the references that
have already cone out of this work

And if there's any questions, |'d be happy
to answer them

Questions fromthe Subcommttee and Di scussion

DR. SANTANA: Jeff--so explain a
logistical issue to ne: this future trial is a
| ayover to other therapeutic studies that COG wil |
do for WIlns' and for rhabdo? So this will be Ilike
a | ayered-over objective?

DR BARRETT: Yes.

DR. SANTANA: Ckay. Thank you

The other question | had is: you know, we
heard this norning a little bit about when we do
these studies that are either PK-guided in terms of
data collection, that sonetimes we have probl ens

convi ncing parents and patients to participate,
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because it provides sonme burden

And | was just curious that on one of
your--the things | read, that there was sanpling
that was very extended: six, eight hours; 24 and 96
hours. And | was just thinking of the kids with
W ns' and rhabdos who come in and a
vincristine/actinonycin shot, and then they want to
go honme. You're not going to see themfor another
week.

So how feasible and practical is that
going to be in the context of the discussion we had
earlier this norning/

DR BARRETT: Well, THI S IS PART of the
reason to do the pilot was to, in fact, determ ne
whet her or not we need that data at all

So one of the things that's still ongoing
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right now-or will be in earnest and nore
detail--will be to look at linmting sanpling
schenes so that we collected the nmost informative
data. And what we will likely propose is that we
have several random zed schenes. So when a patient
is enrolled in the trial, they'Il be random zed to
a certain sanpling schene.

So perhaps--and | don't know this is the
case yet; we need to do the sinulation--we wll
have sone patients in which we will request themto
stay around for 24 hours, and other that we won't.
So it will not be a burden across the board. One
of the things that this procedure does allow us is
the ability to characterize the meani ngful data,
but not by collecting by fixed sanpling times in
every subject. So there will be flexibility in
t hat .

But it may very well be that we need to
collect data. In fact, what | could tell you is:
don't think it's been the duration of sanpling that
was the inpedinment to enrollment. The addition of

the peripheral catheter was the biggest reason that
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parents just did not want to burden their children
with a trial

DR. SANTANA: Thank you

DR. SMTH. Coul d you comrent on your
sanpl i ng procedures, and how you see those being
appl i cable--not just to vincristine and
actinonycin, but to our Phase | studies, for
exanpl e, and what we would need to do to use those
met hods?

DR BARRETT: Yep--absolutely.

So we've worked with the nursing staff
extensively to make sure that the comnbination of
the hardware and the procedure can easily be
reproduced. And it's been really a tribute to sone
of the work that Jeff has done over in our own ward
to nmake sure that we didn't propose sonething that
was so outlandish that it wouldn't be portable.

But as far as the generalizability of
this, this is likely a procedure that could extend
to many agents. So we would certainly be willing to
use this procedure in a variety of other settings.

What | could tell us is that there's
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not hing that we have put forward that is likely to
be a barrier in terns of collecting this data. And
the difference, in ternms of the efficiency of the
procedure, does seemto vary by agent. So | don't
know t hat you can necessarily generalize and extend
it to the others, but we do have a nechani smnow to
test common agents that we would like to actually
do routinely this way.

DR. SMTH: So, before you use this method
with a new agent, you would want to do the studies
to test whether the nethod actual ly worked.

DR. BARRETT: Absolutely. Absolutely.

And that's what's ongoing right now. W
will be able to conpare the peripheral sanpling
versus the common central venous sanpling in actua
patients to verify this.

The recovery data is extrenely
encouragi ng, but until we actually do that in vivo
validation, we're not going to nove forward with
it.

DR. VEISS: | was just a little curious:

towards your |ast slide you tal ked about sone | abe
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simulations. And, of course, that always perks up
the FDA because that's a |lot of what we do is, you
know, | abel i ng.

So can you explain a little bit about kind
of how you were thinking that would work, and what
ki nds of scenari o0s?

DR BARRETT: | mean, | had done this when
I was in industry before, too, so | know kind of
the hoops that you will have to go through woul d
be: what do you expect that labeling to be |ike
post-this study. So sone of the characteristics we
woul d obviously like to explore would be: do you
expect there to be any differences based on the
age, or body wei ght, or body surface area.

So, basically while--or before--we're
doi ng these sinmulations, we would craft |anguage
dependi ng on the outcone of that. W'IIl obviously
| ook very closely to the simulation and deci de what
woul d be the way we woul d phrase this? Are we
going to tal k about hard and defined age
categories? Are we going to speak about

differences in clearances? O exposure
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di fferences?

I mean part of the issue with this agent
is: if, in fact, we do see a difference in exposure
relative to the grade, severity or tinme course of
the various toxicities of interest, we would, of
course, drive the labeling to those statenments, and
not speak in pharmacokinetic terns. But, you know,
we have to do the simulations before we actually
get that far.

But what we're trying to do is get our
clinical community confortable with actually
witing it that way, and not actually summari zi ng
the data in tabular formthat's less infornative to
gi vi ng dosing guidance. So what |'m hoping we can
do is go further down the path to witing | anguage
that gives dosing guidance, instead of sumari zi ng
what happened in this trial

Anne, was that your expectation, too, as
far as what we would do?

DR. ZAJI CEK: Yes.

DR. SANTANA: One | ast question if | may,
G eg.

So, you know, the current studies, when
some of these issues of toxicity occurred, was to

nodi fy the dose for those younger patients--with
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the caveat that if their weight or age changed
during the therapeutic interval, that you would
potentially increase the dose.

So are there plans, in your studies, to
ki nd of give us guidance on that, too, based on
nmodel i ng or actual data?

DR BARRETT: Absol utely.

DR. SANTANA: So you'll study patients when
they switch over to a different age group or
wei ght ?

DR BARRETT: Right, we're going--1 nean,
obvi ously because there's going to be a
| ongi tudi nal wi ndow that we capture this data from
these changes will matter-of-factly occur. This
why, again, | keep driving us to the simulation,
because we should be able to get sone idea of this
fromthe historical data, and plan for it in terns
of capturing it.

I think that's the main thing that we're
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hoping to utilize is, too, is to ensure that we
capture the appropriate data fromthe prospective
study to do the kinds of investigations you're
aski ng.

DR STEWART: | just want to make sure |'m
clear on your answer to Victor's question. So what
you're saying is: in the sane patient you' |l be
perform ng pharnacoki netic studies longitudinally
as they age. So you have built into the protoco
to study them let's say just for exanple, at six
nmont hs, 12 nonths, 18 nonths and 24
mont hs--assum ng they're still getting the drug.

DR BARRETT: Yep

DR. DOVSEY: Just a quick--naybe this is,
at this point, sonewhat historical, but it seens to
me one nmjor point is that you' ve devel oped a
met hod for a sinultaneous neasurenment of both
vincristine and actinomycin. In the earlier part
of your presentation you discussed |imtations of
the previous data in terms of the ability to
measure each sort of on its own.

So | guess ny question is: was the mmjor
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i ssue before this that it's difficult to nmeasure
one in the presence of the other? O are there
simply technical limtations, just for each in
isolation of the other? Because the nmmjor point
here, now, is that you can neasure both. You have
a sinmul taneously neasure.

DR. BARRETT: There was no anal ytica
met hod for actinonycin at all. Vincristine has
been nmeasured in the past. But the issue for us
was: you would like to not have to have two
sanples. It's obviously nore cunbersone to have to
manage the sanmple handling. And just froman
efficiency standpoint, as well as the collection
standpoint, is better for a single comobn sanpl e.

DR. DOVBEY: And froma clinical
standpoint, they're used pretty nuch together, so--

CHAlI RPERSON REAMAN: | think that was the
other big driver, was that rarely are they
adm ni stered sequentially, or a day later. So it
woul d really preclude doing an assay of just one.

So, based on the fact that they're used

together so commonly in so many di seases, | think
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that's what really drove this.
DR VEISS: So, one |ast question
You know, you've comented, | think, a

little bit on the historical data set being a
challenge. And |I'mjust wondering if you can just
gi ve some sense about whet her or not you'd actually
been able to plow your way enough through that, or
are you still in the stages of trying to put it
into sone kind of data bases that you can try to
utilize?

DR BARRETT: Right. One of the issues is,
you know, a lot of this data |acks the granularity
we'd like to have. So the events occur over dosing
wi ndows where we know that there was a certainty
frequency of dose, and we actually know what dosing
changes occurred. But we don't have the specific
timng of what it occurred. W know the
severity--and it's captured maybe across subjects
in some data sets, and not down to the level of the
patient in others--although that data nay be there
in the road map.

So what we're really westling with is:
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how much of that data do you actually use fromthe
electronic form versus just putting that aside and
going specifically to the road map and try to
reassenble it fromscratch? That's what's going on
now.

Because | have seen different cuts of the
data, and you know, we know that it's fraught with
i naccuraci es at the current stage.

CHAlI RPERSON REAMAN: So maybe we can
address the questions that we were asked to address
by the agency, related to these studies, which Dr.
Barrett has described on the approach to the
generation of safety and efficacy and
pharmacoki netic information on these two drugs, and
are there suggestions about additional data that
shoul d be collected. And then we could actually
then tal k about other drugs--other paraneters.

[ No response. ]

Well, | guess this was a very rough
t hought out proposal. WE can offer no
suggesti ons- -

[ Laughter.]

--which is very unusual for this group, or

the people sitting around this tabl e--some of whom

file:///Z|/Storage/1020PEDI.TXT (293 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

294
I know very well --

[ Laught er.]

--that they can't make sone conments

DR WNICK: You alluded to his in your
presentation, but |ooking at vincristine alone, you
alluded to the fact that there are dose caps that
may or may not have been logically derived.

Can you el aborate on that?

DR. BARRETT: | believe this is with
actinonycin, as well, that there are dose caps--

DR WN CK: Correct.

DR. BARRETT: --so one of the things we
wanted to use the historical data fromwas: what
happened if we applied dose caps? kay, so if you
know t he dose toxicity rel ationship, and you
i nposed dose capping in this prospective study,
woul d you reduce the frequency of adverse events?
O toxicity based on that?

I nean, that's what | guess | was getting

at is: you know, you have a--we have a procedure
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that has fallen out of all of these protocols in
terns of mmking adjustments. So we can | ook at the
hi storical data to see what occurred during those
trials. But | think the interest wold be: you
know, well, what would happen if we, in fact, did a
trial in which we fixed--we ensured that dose
capping occurred at different tines? Dd it
inprove toxicity if we had increased the nunber of
patients in the trial? Wre you able to concl ude,
specifically, that dose capping had a clinica
benefit?

DR. LINK: W& have dose capping, and the
question is whether it was the right thing to do.

DR BARRETT: Yes. So | guess what |'m
saying is: we want to take that information and
basically--well, you're wondering if it made a
di fference.

DR. LINK: No, no--we're wondering--it
woul d be an efficacy problem rather than a--

DR BARRETT: Oh, okay. So you're talking
about efficacy versus toxicity.

DR WNICK: [OFf mike.] [Inaudible.]

DR SCHWARTZ: Well, | didn't actually
publish it. | got it to the abstract form

[ Laughs.] But, anyway--because we had | ooked at
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some of the patients at Hopkins with ALL, in terns
of --just for induction with vincristine--as to how
much drug they actually got. And | think we did
| oad advance per neter squared | ooking at the
caps--and found an efficacy difference in terns of
i nduction, and actually |ong-term survival,
believe. | can't renenber right now-by the
vincristine dose.

And t ook sone of that into the Hodgkin's
conmittee now, where we just arbitrarily changed
the cap to 2.8. And I'd |l ove to see what that
meant--or to get the actual pharmacokinetics on
sonet hing |i ke that sone day.

DR WN CK: When | reviewed this for
the--we wote an article for ALL--there was a
synposi um held at St. Jude in 1963? '57? '63?

DR. SANTANA: | wasn't born yet.

[ Laught er.]

DR WNICK: | actually was, but | wasn't
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invited.

CHAlI RPERSON REAMAN: An oversight, to be
sure.

[ Laughter.]

DR WN CK: An oversight. [Laughs.] |
doubt if | was out of diapers.

But there was a fairly arbitrary decision
made, because the single-agent response data in ALL
to vincristine was so overwhel m ngly good that no
dose greater than 2 ng was necessary, because
everyone responded anyway; why risk the periphera
neur opat hy?

And then what Cindy brought to light, and
what ot her peopl e have subsequently chall enged is:
is it conceivable that one of the reasons that
adol escents do |l ess well is because their dose is
capped, and they're getting a rel ative under-dose
when conpared to, you know, a three-year-old who
gets one mlligram and then a 17-year-old who gets
t wo.

DR. BARRETT: | tend to focus on the

toxicity all the tine, but we do have event-free
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survival as a response

DR. WN CK: Ckay.

DR. BARRETT: It's already built into this.
So, we will definitely pursue that question

DR LINK: Actually, Vince deVido proposed
this a long tinme ago with MOP. The original MOP
gui delines had no cap dose. And that's one of the
reasons that this has conme up again is, you know,
why are we capping it?

DR VEISS: Can | ask a question? You have
said you focused a lot on the toxicity, and this
bears to maybe sone topics for future discussions.

But are there questions--or do you have
guestions--about how to assess the neurotoxicity?
Are there concerns about the nethodol ogi cal ways to
assess, particularly in certain age groups? |Is
that an issue that bears some question? |s that
somet hing that's a di scussion topic?

DR BARRETT: It absolutely is a discussion
topic, particularly when we're proposing the
prospective study.

I nmean, one of the problens with the with
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the historical data is that nethods changed, of
course. And, you know, you're trying to deci de how
to, in fact, interpret that data when you pull it
t oget her.

So it's absolutely an issue.

DR WNCK: Not only is it difficult to
assess peripheral neuropathy in little kids versus
ol der children, but it's cunulative--very hard to
know if it's a reflection of the single-dose or
mul ti pl e doses.

There have to be sone host pol ynor phi sns
that reflect on the toxicity. And then the other
major issue is: if it would be true that the
di fference between--and |'mbeing intentionally
mel odramatic here--the difference between life and
death is the vincristine dose; and if the down side
to the higher dose is foot-drop, that's quite
different than when you're tal king about
ant hracycli ne, where the down-side to the higher
dose nmay be death from sepsis and nucositis, or
death from cardi ac di sease

So it is an enornpus issue, both in howto
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reliably assess it, and then how to wei gh the
relative risk-benefit.

And one of the people that's, | think,
been very hel pful to us--not dealing with the
et hi cal conponent of this, or the weighing
component, but just with how to quantify
toxicity--has been Frank Bayliss. He wote a
nmodi fication of the CTC-3 grading system for
peri pheral neuropathies that makes it nuch nore
readily applicable to toddlers and to young ki ds.

So at |east on the ALL side, we've
incorporated his nodification in the RDE system so
that the toxicities will be scored in that way.

The other thing that comes up all the
time--and | don't have enough know edge to eval uate
it--is whether or not we should be requiring tests
like the--1 don't even know what the title is--the
alternating PEG test or something? You're
noddi ng--can you hel p ne? [Laughs. ]

CHAlI RPERSON REAMAN: They're tests of
coordi nation, basically--the alternating PEG

But | don't think we actually, in clinica
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practice, usually look for these things and
evaluate them And we wait 'til the child cones in
and can't walk on their toes, or they can't open
their eyes. And then we say, "Ch, yes.
Neurotoxicity." But we don't eval uate.

And | think because of the very fact that
we don't consider this a life-threatening or even
necessarily a life-altering toxicity. Because it
is reversible.

DR VEI SS: What about the other drug
that's been under discussion, though: the
actinonycin-D, and the potential hepatic toxicity?
I mean, do we have the same issues--is it in the
sane vein? That it's sonething one can nonitor and
potentially reverse?

Qoviously, it could be potentially, |
guess, nore serious.

VOCE [Of mke.] H's opening slide--

CHAlI RPERSON REAMAN: But it is sonething
that can be nonitored. | mean, it's not
predi ctable, but the | aboratory abnormalities have

a very consistent pattern. So | think it could be
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monitored, and | think it is actually regularly
nmoni tored for.

DR. FINKLESTEIN. Greg, | have a questi on,
really for M chael

Hepatotoxicity in actinomycin-D
historically has come in waves. This is true.

So there was a period of tinme, for two to
three years, that we saw a | ot of hepatotoxicity
across the country, and we contacted the Federa
governnent, and we thought it had sonething to do
with fornulation. And then it disappeared for
awhile. And then it came back in another wave.

And then it disappeared for awhile.

My question to Mchael is--since he's the
sarcoma king, and has been using actinomycin-D for
a long tine--whether this inpression | have stil
hol ds, or is there now a consistent toxicity that
we attribute to actinomycin-D?

DR LINK: Well, you're asking the wong
person. But | do renenber the days when it was a
little browner than before, and we went to the FDA

because there was an increased incidence--when Dan
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publ i shed those papers about the hepatotoxicity, it
was felt to be a fornul ation and, actually,
activity level of the drug, as opposed to--but I
don't know i f anybody's thought about it since
whenever we published those in Lancet. That was
years ago

CHAl RPERSON REAVAN: But there were al so
changes nmade in how the drug was admni ni stered, and
the schedule. And subsequent to that there have
been changes made agai n--and the conbi nati on that
actinonycin was given wth.

So, you know, there may be sone influence
related to lots, production, activity. But | think
there are other issues that certainly require sone
i nvestigation, also.

I want to just nmake a comment about the
capping--and if this is something that we're going
to be capping the doses, if we're going to be able
to ook at whether there is an inpact on toxicity.

It concerns me that we are sort of
enpirically capping, uncapping, recapping, creating

new caps in different diseases. And we really
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ought to think about this across all of the
di seases in which we utilize vincristine, if this
is going to be an opportunity to really | ook at
toxicity and efficacy.

So | don't know how that m ght best be
acconpl i shed, but if there mathematical nodel s that
could be used to do sonething a little bit better
than just picking a level out of a hat.

DR BARRETT: | think the issue would
be--you know, we know that the capping occurred in
the four historical studies. So it would be to
correlate--can we correlate, in fact, the capping
to outcomes, both on the event-free survival side,
or the toxicity side?

And then would be: if we inpose capping
rules in a sinulated prospective study, does that
make a difference? Now, you know, this why, when
we tal k about nodeling the uncertainty, it's so
important to do that correctly. Because, you know,
of we're propagating the error by having sonething
non- predi ctive, that doesn't serve the purpose
ei ther.

But | think the issue is, in the
prospective study, if we can show with a simulation

that there was nothing to be gained by capping,
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then we shouldn't do it.

CHAI RPERSON REAMAN: But |'m not sure that
we're looking at the right population in the
retrospective. Because there certainly aren't too
patients with Wlns' tunor in whomthe dose of
vincristine is capped at two mlligrans--maybe sone
in the rhabdo st udy.

So that's kind of ny concern

DR. LINK: If the way it was adm ni stered
is totally different. So in WIns' tunor, they get
12 weeks in a row. And we tal ked about the
curmul ative effect. And in rhabdo what happened is
it was given every three weeks. And then there was
sonme of the nouse nodeling, which showed that
vincristine was a very effective dose in a
xenograft, and it sort of changed the whol e--and
think it was | RS4, where they started giving these
bl ocks of weekly vincristine.

So--you know, good luck on trolling
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through these retrospectively, because it's not
only--in different periods, they got different
schedul es.

DR SCHWARTZ: Yes, | was going to ask
that, as far as whether you're going to ook at it
in terms of not just the dose one tine, but whether
it's weekly, or every three weeks--and also in
terns of are you going to be analyzing ngs per Kid,
nmgs per meter-squared, body nass index or sone of
those things that mght give us perspective?

DR. BARRETT: The first goal was to | ook
at--we have to derive dosing netrics for getting
exactly what you're tal ki ng about: you know, not
just the frequency of dosing, but this cunulative
dose. And there's many ways of quantifying that.

But we're going to devel op these indices
of dosing that we'll try and correlate. And, as
you point out, we don't know, a priori, what the
correlation will be. So we're really operating
froma vacuum of know edge at this tine.

VOCE [Of mke.] [lnaudible.]

CHAl RPERSON REAMAN: | knew if we waited
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| ong enough we woul d have sone suggestions and
recommendations. So you didn't disappoint ne.

[ Laught er.]

So maybe we can then go to the next
question, which is really, | think, not necessarily
a question, but an opportunity to discuss broader
i ssues, areas, for further expansion of the BPCA
process: Are there additional off-patent
drugs--therapeutic classes of drugs--that we think
there are opportunities for investigating and
providing future health benefits?

DR. VEISS: Before we start--1 was | ast
night reading the transcripts fromthis
subcommi ttee nmeeting exactly two years ago in
Cct ober of 2003. And | know many of the sane
people were here at that neeting. It was very
i nteresting, because there was discussion--that's
when actinonycin and vincristine kind of rose to
the top of the pile as ones that m ght be good to
study, for a number of good reasons. Wich is why
it's been, | think, very conforting to hear the

update fromDr. Barrett on what the progress has
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been, which has been quite inpressive.

But there was a di scussion then about a
nunber of other chenotherapeutic agents that were
menti oned--as well as sone brief touching on
supportive care and other types of therapies,
including cis-retinoic acid. Dr. Reynolds, | think
you brought it up two years ago. [Laughs.]. So it's
good to know you're consistent.

But so--would like to open it up because,
you know, obviously actinonycin and vincristine are
now on their way--well on their way in study. And
are there other things now that one should
seriously consider for potential inclusion on that
priority list?

DR. PAZDUR: Kind of an alternative
question here--if | may pose it: are there other
questions in pediatric oncology that need
answering, that you could answer via this
mechani sm by sel ecting drugs here al so? Because
thi nk when we just focus on drugs, we're |ooking at
met hot r exat e--drugs that have been around for a

long tine--and you' re scratching your head here.
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But what questions really could be answered about
t hese kind of ancient drugs here?

But the real question is: what are the
questions that need to be answered? And could this
be a mechani smthat we answer these questions
vis-a-vis older drugs that are on the market? In
other words, we're not slaves to the drugs. W
shoul d be proposing the questions that we want
answer ed, and probably using that mechanismin that
way.

DR. SANTANA: 1'll take you up on that.

I think there was a brief nention this
nmor ning of the issue of obesity, and how to dose
pati ents who are obese.

DR. PAZDUR: | really like that idea.

DR. SANTANA: And there's like 10 drugs
that I'd like to see studied in that regard,
because | think it's a major issue.

I can't think of howto do the study
today, but | think as a general concept--1 think we
di scussed that briefly this norning--that woul d be
an i npetus for another discussion in a neeting--

DR PAZDUR And as | sit here as an adult
medi cal oncol ogist--this is not a pediatric

problem [Laughs.] it is a pediatric problem but
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it goes beyond pediatrics, obviously. [Laughs.]

DR LINK: Well, there was just a Lancet
paper that addressed it in a breast cancer trial
So we're very attuned to that.

DR FINKLESTEIN. Geg, | think, in termns
of obesity, this is a pediatric problem |If you
take steroids--which we use by the carload in
oncol ogy--then you add on asthnma for steroids, and
all the rheumatoligsts that use steroids--if we
could create some kind of nechanismto anal yze just
steroids in the 9 to 25 percent kids that are
obese, we will do a service for the children of the
Uni ted States.

DR. ZAJI CEK: What specifically did you
have in m nd? Like PK?

DR, FI NKLESTEI N. Dosing. Dosing. Dosing
and PK.

DR. ZAJI CEK: (kay--dose response?

DR, FI NKLESTEI N: Dosi ng and PKS. For
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exanpl e: sone of us can tal k about caps, sone of us

cap steroids, prednisone, say at 60 ng/m
2. Then

you have a group that says, "Hey, you shouldn't cap
it." Some think it's too high, some think it's too
low. We can go on and on and on

But certainly we don't have an idea of the
mech--and |'ve | ooked at this. The pharmacol ogy
has not really been done for steroids in obese
children. WE use it in pediatrics across the
boar d

CHAI RPERSON REAMAN: Good poi nt.

M ke?

DR LINK: | don't knowif this is the sanme
ki nd of thing, but in anthracyclines--in addition
to the obesity issue--it's nmethod of
adm nistration. And we have all kinds of argunents
about giving it as a continuous infusion is safer
or it's not safer. |t causes nore nucositis--I
think nmost of us think that. But in ternms of the
cardi ac toxicity--hm?

DR. WNCK [Of mke.] | thought
[i naudi bl e] actually addressed it.

DR LINK: Yes. He's overturning what we
t hought .

So | think that that's exactly the point,
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because not everybody agrees with his data. So
think that we need to--[laughs]--so | think that
woul d be sonething that we need to address. Because
that's one of the major long-termtoxicities. It's
a big drug that we use in pediatrics. And boy, if
there's one that you' d like to avoid del ayed
effects of, that would be one of ny favorites.

DR. DOMSEY: So there's no |longer a
consensus that a 24 to 36 hour continuous infusion
is associated with |l ess cardiac risk than shorter--

DR LINK: | was never aware that there was
a consensus.

DR DOVSEY: Well, I"'mjust trying--

DR LINK: The original thing was that Bob
Benjam n studies--early on--that if you give it
weekly instead of once every three weeks at a third
the dose, there's less cardiac toxicity. And
think that that was sort of extrapolated. But |

think that there are data from Steve--which |'ve
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heard in an abstract. | haven't seen the
publication--which indicates that it may be--it's
publ i shed? Well, okay. | didn't read everything.

But it's actually worse. So, we don't
know the truth, but there are certainly conflicting
dat a.

DR WNICK: Worse in children. And
don't know this, but clearly the nechani sm of
ant hracycl i ne-i nduced cardiac toxicity is different
in the devel oping heart than in the established
heart .

So, this is a beautiful exanple where
adult data not only are not applicable, but
shoul dn't be applied to pediatrics.

DR. SCHWARTZ: And it was al so, though,
with different dosing. | nean, it wasn't the
sarcoma-type dosing, it was the ALL-type dosing
that they used. So it may not be for each dose.

| al so wonder about--we've alluded to
it--but looking at infants and young children in
general, because we tend to either do nothing to

nmodi fy their dose, or we nodify it across the board
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in a specific way. And yet it may be very
drug-dependent, that certain ones that are
hepatically metabolized, you may need to nodify in
one way, whereas if it's renal it nmay need to be
anot her way.

And |'ve never seen anyone | ook at it that

way. | nean, we just sort of say, "Ch, they're
small. Cut it in half." O change it to "per
kilo."

DR PAZDUR: |'mkind of trying to
chal l enge you here to think beyond the box here,
you know.

CHAI RPERSON REAMAN: | think that's an
excellent--1 nean, there are no formal
i nvestigations of the PK of any drug in the infant
popul ation. And all of the recomendati ons--nmany
of which I've actually witten in the Pizzo and
Popl ack chapter--are purely enpiric, and derived
exactly as you suggest. If it's a hepatically
met abol i zed drug, then reduce it by 30 percent in
the first three nonths of life. Wy? | don't
know-it sounds good.

But | think eval uation of
phar macoki netics--and if we're going to tal k about

| ooking at things in discrete age groups, rather
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than the age groups that we saw exanples of this
morning, | think this is a population of patients
where we could really | earn somet hing.

Look fromzero to one nmonth; one to three.
Every drug that we use

Cinton?

DR STEWART: Yes, | echo: that's very,
very inportant, G eg.

But one of the things that | would
probably say is--just fromnmy experience of
studyi ng one drug--topotecan--for 10 years--and we
did very extensive pharmacokinetics for that one
drug. We've studied one child |l ess than one nonth
in that 10 years. That child had very different
phar macoki netics. But that's the full extent of
our experience in 10 years.

So, | guess ny point is: it's very, very
difficult to get that kind of information--even
when you're very intentional about going after it.

CHAlI RPERSON REAMAN:  But | think in
multiple institutions, those opportunities would
probably be greater. So, you know, |'m not
suggesting that it's easy. And that's why all of
the recomrendati ons have been enpiric for 20 years.

But | think there are opportunities to
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network and do this.

DR. STEWART: And just real quick--by the
way, that one child had very different
phar macoki netics than all the rest of the
popul ati on.

CHAI RPERSON REAMAN: Al|l the nore reason to
do this.

DR. SANTANA: | want to follow up on the
ant hracycl i ne i ssue, because | think we had sone
di scussi on.

I think if we do go down that route, 1'd
like to see a discussion about the tools--howto
measure the toxicity. Because a |ot of the
controversy in this area is what tools you use to
define early toxicity so you can potentially
i ntervene.

And so if we go down this route, | would
encourage us to have a di scussion about that in the
future, also

DR VEISS: Are you thinking specifically
of cardiac toxicity, or--

DR. SANTANA: Everything is on the table.

CHAlI RPERSON REAMAN: Wl I, if we go down
that sanme route, in addition to the tools, | think

we al so have to look at all of the
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cardi o-protective effective--dexrazoxane and its
sort of enpiric use, and enpiric use with different
schedul es of admi nistration

So | think that's another thing that ought
to be eval uat ed.

DR. SCHWARTZ: And | hate to say this, but
al so the tools have to then get reported back,
because even if we know how to do
them -[ 1l aughs]--we need the data back

DR LINK: But even--you know, different
peopl e have different ideas of what giving an IV
push is. So, in other words, the pharmacokinetics

of giving doxorubicin--1 think UCSF studied
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this over like--real bolus infusion, versus giving
it over 15 minutes, which is sort of many people's
idea of "push," it's very different in ternms of
peak | evel s--which may have a lot to do with the
toxicity subsequently.

VOCE [Of mke.] O over one hour.

DR LINK: O over one hour--yes.

DR PAZDUR 1'm ki nd of pushing you in
anot her direction here. You're kind of talking
about conventional studies here: PK, PD, toxicity
issues. And what |I'mtrying to ask you is: are
there questions--big questions--that need to be
answer ed?

You know, sitting here as an adult
oncologist, 1'd like to know -you know, you have a
great deal of success, but you al so have sone
children that don't respond to these therapies.
Are there pharnmacogenoni c i ssues that need to be
| ooked at? And you could use this
mechani sm - because these are ol der drugs--to get
seed noney to study those issues.

I'"d hate to have this just | ook at, you
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know, peripheral issues. And |I'mnot saying that
these are not inportant issues. But there are big
questi ons.

And, here again: rather than thinking of a
drug- - because, here again we list these as "drug
questions."” Think of the questions that you want
answered in the field to use this nmechanismto do
st udi es.

Am | making nyself clear here? Because
that's a different perspective than just saying,
"Ch, we have an anthracycline. |'d like to know
better how to study cardiac toxicity." That's an
i mportant question, but there are bigger questions,
I think, that need to be answered, that may
actual ly push the drug devel opnent further in
pedi atri c oncol ogy.

CHAl RPERSON REAMAN: Per haps. But |I--

DR. PAZDUR: |'mthrowi ng that out as a
possibility.

CHAlI RPERSON REAMAN: No, no, no. |I'mglad
you threw it out. And it wasn't because,

certainly, pharnmacogenetics wasn't considered to be
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i mportant.

But | think we will still have these sane
naggi ng questi ons which, you know, may not be very
intriguing--even if we have pharnmacogenetic data.

DR. PAZDUR: But, here again--

CHAlI RPERSON REAMAN: So, |--we hear you
If this is really an opportunity, we are very
interested in host differences that nmay explain
di fferences in outcome, responsiveness, and risk
for toxicity.

DR PAZDUR. And | think you could use this
mechani sm -

CHAlI RPERSON REAMAN: Absol utel y- -

DR. PAZDUR: --and clearly. You know, here
agai n, you're asking questions about a specific
drug that you use--actinonycin, vincristine,
etcetera--by why aren't patients responding? That
m ght be an issue here--to these regi mens--which
may be an alternative question, and utilize other
areas in science.

So it doesn't necessarily have to be the

drug that is the focus. The drug could be the
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mechani smto answer the question, in other words.

DR SANTANA: |'m confused. That's
not - - pl ease correct ne. You know | can al ways
stand corrected, and | take it very well--but |
thought that's what PREA and BCPA is all about.
t hought the inpetus was safety, and providing
informati on that would help us put sonething in the
| abel so that people that were using it used it in
a better way.

[ Over | appi ng speakers.] [Ilnaudible.]

DR PAZDUR. Well, in general it is.

[ Over | appi ng speakers.] [Ilnaudible.]

CHAlI RPERSON REAMAN:  --identify the
speci fic pol ynor phi smthat - -

DR. PAZDUR: Yes, but, in general it is.
But you coul d use--

CHAlI RPERSON REAMAN: That gave an i ncrease

DR PAZDUR. --but you could use that in
that fashion. [|'mjust trying to think beyond the
box here, and a bigger question that we could
utilize this mechani sm

Yes, you are 100 percent here, Victor
But can we | ook to expand this, in a sense? And

still be in conpliance.
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DR ZAJI CEK: Now, we've been having this
conversation--and the Europeans are having the sane
conversation--about how to go about prioritizing
t hi ngs.

So rather than picking, you
know - berry-pi cking drugs this year, we thought
we' d have sone di scussions about diseases. So, in
this case: pediatric oncol ogy, or supportive care,
and so on.

So what the Europeans have started
doi ng--and what we're going to have sone
conversations about--is maybe thinking about
i nflammation. Like you were saying--so let's talk
about steroids. What are the issues with steroids?
I nfectious di sease--that kind of thing--rather than
pi cki ng out the drugs.

One exanple is the issue of hypertension
Now, when | trained--and | did ny residency from

95 to '98--there was no prinmary pediatric
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hypertension. It was all secondary. | nean, that
was just the party I|ine.

And now the ki ds have eaten thensel ves
into primary hypertension and, you know, netabolic
syndrone and all these other problens

So we a wor kshop several nonths ago to
tal k about pediatric hypertension, because the
peculiar thing about it is that--you know, | see
patients every couple of weeks over at Bethesda
Naval Hospital--so, you know, there's a plan for,
you know, a kid with otitis--single dose

amoxicillin,

doubl e dose anoxicillin, augmentin. You know,
there's a scheme for it.

Ast hma- - you know -

CHAI RPERSON REAMAN: [ OFf mi ke. ]

[ I naudi bl e. ]

DR ZAJI CEK: Exactly. There you go--very
ni ce. Asthma--you know, you have al buterol you
know what to do

Wth hypertension, nobody knows what to do
because we're dealing with something that didn't

really exist until about eight or 10 years ago or
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sonmething. So it's sort of peculiar.

So if we're berry-picking the drugs that
are on the list, for exanple--so the diuretics are
on the list. So does that mean that we shoul d
study the diuretics in hypertension? But that
woul d give the indication that the NIH is
supporting, you know, a diuretic for hypertension

So shoul d be thinking, well--you know, is
there sone other gane plan, you know -other than
just betty-picking the drugs. Should we be com ng
up with some sort of trial design where we'd be
t hi nki ng about, you know, other sorts of drugs that
may be on or off-patent or sonething el se?

So just thinking about the disease states.

The thing that's sort of odd about the
hypertensi on cases, that it all has to do with
obesity. So if you take away the obesity,
essentially they' re not hypertensive anynore which,
again, conplicates it.

But, anyway, you know, thinking about the
di sease, rather than cherry-picking the drugs night
be a way to go, as well

DR DOVBEY: One question | had actually
for Anne--and maybe Lisa--Anne, in one of your

slides, the inplication is for the specific
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of f - patent BPCA process, that once the data is
gathered and anal yzed--whatever was outlined in the
contract and the Witten Requests that then that
woul d be submitted for |abeling, etcetera.

Fromthe presentation we just heard--and,
potentially, as things nove al ong--there may be
information that's gathered as you go al ong, before
everything's conpleted, but that there nmay be data
that you gather as you go along that nmay, in and of
itself, represent an advancenent over what's
currently in labeling for some of these ol der
drugs.

So | wonder, sort of internally, from our
side, with NIH and FDA, whether we shoul d be
flexible in terms of considering adding sone of the

information to the |abeling as you go al ong, as
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opposed to sinply waiting for x years until all the
conmponents of the contract or the request are
compl eted before you do that.

For exanple, here you already have the
met hodol ogy for the sinultaneous neasurenent of
both. Now, nmaybe that by itself you can discuss
whet her or not that's worth eval uating.

But, you know, sooner rather than later,
there may be sonme data generated say fromthe
retrospective review of the data base that you have
already, and it's not clear that you would need to
wait until you complete the prospective study to
have additional information added.

So | didn't know whether that was during
the whole formulation of the Act, or in the
di scussi ons, whether that's ever cone up, even with
ot her drugs--1 don't know, other non-cancer drugs.

DR. ZAJI CEK: To be honest with you, we
have not had that conversation, but | think it's a
really good idea. Because it would nake a | ot of
sense to get what we have, instead of waiting for

the five or six years it's going to take for the
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trials to be conpleted. | think it's a really good
i dea.

DR. MATHIS: | think it's a great idea,

too. And | think it really opens the door for us
to think creatively again.

Because one of the problens that we're
finding nowwith BPCA is that we really haven't
added into the Act a provision for the sponsor
accepting the data into their |abeling w thout them
paying a user fee. So now we're taking sponsors
who didn't want to do the studies in the first
pl ace, and asking themto pay hundreds of thousands
of dollars to incorporate that information into
their labeling. So it's sonmething that we're
grappling with at this point in tinme.

And the question is: if we have the
opportunity to make that information publicly
avail able via a website, via publications--are
there alternate forns of communication that we can
use until we sort out the problens with | abeling?

And that would al so give us an opportunity

to use infornmation as it becones avail abl e, rather

file:///Z|/Storage/1020PEDI.TXT (327 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

328
than waiting for the prolonged | abeling
negotiations to occur and finalize.

So | think that's a great idea

DR VEISS: Just getting back to the
question that we had asked--even though it was
focused nore on the drug as opposed to sort of the
di sease or nechanistic, which | agree is another
way of looking at it. And as Rick and | were
saying, they're not necessarily nutually exclusive.

But taking that, and then | ooking back at
the di scussion two years ago where there was a
vi gor ous di scussi on about other potential drugs or
situations that mght be worth studying, what | had
pul l ed out fromreading that is: in addition to
retinoids that cane out as a potential area of
interest, there was a nention of 6-thio-guanine.
There was al so di scussion about cisplatinin, but a
| ot of discussion back and forth about the
difficulties in actually measuring cisplatinin.
There's probably some very technical difficulties.

But platinin also came out as a potentia

issue in the setting of obesity as well. And so
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just was going to put those things on the table, as
whet her or not there was, again, nore interest in
sort of dredging up a couple of these ol der drugs,
where there mght be inportant questions.

And then, finally, just to go back to the
i ssue that add had kind of ended with, which is: in
addition to the chenot herapeutic drugs, are there
cl asses where--again, people don't normally think
that as maybe the inportant thing to study in the
setting of pediatric cancer, because you're really
t hi nki ng about cancer drugs that will inprove--you
know, ways to inprove the safety or inprove the
efficacy--but there are also, again, a whole vast
area of supportive care that are not linmited just
to pediatric cancer, but you know all those
anti-infectives that are out there that m ght be
able to be studied, perhaps in an oncol ogy setting
as well as maybe in other disease settings |ike,
you know, HI V--which is becom ng, again, an issue.
Are there sonme common thenmes with i mmunoconproni se,
where if you get information across different

settings, or in one setting perhaps, and use it to
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extrapol ate that data to another setting, in
addition to the anti-infectives agai n--you know,
the anti-emetics and other types of supportive
care.

Are there areas there that we shoul d be
t hi nki ng about? And not necessarily that what you
say here is the be-all-and-end-all, but to give us
sonme thoughts about where there are gaps--you know,
fromyour experience, your clinica
experience--what you would |ike to have nore
i nformati on about that night help you in terns of
usi ng these drugs, that we can then go back and see
what we have, what are other things, what are
thi ngs maybe that are on-patent that m ght have
taken precedence and nake these drugs just no
| onger very useful in the armanentarium

But, | guess that's the kind of--1'd |ike
to see if there is any additional thoughts on those
coupl e topics.

CHAlI RPERSON REAMAN: Certainly a very
fertile area to explore. And neoplastics aren't
the only drugs that we use in pediatric oncol ogy.

And | guess part of it relates to the
process of prioritizing what drugs are going to be

eval uated. And obviously there are nultiple
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constituencies with whomyou have to relate. And
everyone has their pet projects.

But there may be--and | don't know how
broad the group is who nakes the final decisions.
But if there are anti-infectives, or drugs that are
used for pain control, then there may be
opportunities for pediatric oncol ogi sts.

And | don't know how open the forumis for
maki ng the discussion. So, | guess | wll just
stop there, and ask the question

But | think if there's an opportunity to
broaden it, then I think creating or exploiting
those opportunities would be, certainly, of
interest to pediatric oncol ogy.

DR. VEISS: | might ask either Anne or
Li sa, that have been involved in sonme of those
di scussions, those yearly prioritization neetings,
to maybe conment about, you know -l guess it's sort

of the issue of |everaging, given the precious
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resources. You know, if there's an inportant drug
to study that maybe has utility across different
di sease categories, not just the run of the mll
garden variety infections but, you know, in
i mmunoconprom sed, and trying to hook up various
types of cooperative groups that will be doing
t hose studi es.

But, again, it's nore |everaging types of
resources. \What are the--because | haven't been
involved in those discussions either, in terms of
prioritization.

DR. ZAJI CEK: Well, the group consists of
agai n, you know, sort of a two-tiered group of
peopl e; so, specialists in different therapeutic
areas, and then pediatric clinical pharmacol ogi sts.
So they' ve been broad, and the sel ection of drugs
has been all over the map. So it hasn't
concentrated anything in particular on, you know,
only infectious diseases or, this year, only
anti-enetics the next year.

So it's been very broad.

And they all have different aspects of
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what the question is. So a therapeutic question, a
phar macoki netic question, and then bringing in the
| abel al so, what's already in the | abel, not
duplicating what's in the label, taking into
consideration that if it's for a new indication
that woul d require nore extensive kinds of studies
than if it's just a safety, PK kind of study using
extrapol ati on.

But there are really no limts on anything
you could propose. So we're wide open. And we're
very interested, again, in getting input from your
group.

CHAlI RPERSON REAMAN: | guess it's not so
much a question of proposing, it's really nore an
issue of: what all is on the potential menu that
could be actually selected as opportunities that
woul d have sort of cross-specialty interests and
actually give NIH the biggest bang for its buck,
maybe.

DR ZAJI CEK: So, the drugs that | have on
your slides at the ones that | picked out that

seened to have applicability to oncol ogy. There
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were ot her drugs--other classes--that--you know,
Iike the radionuclides. There are a hundred of
those. And, you know, there are lots of other
choi ces.

But | picked the ones for your group that
I thought woul d be applicable.

As | nentioned, a couple of years ago,
when | and George G acoia put the prioritization
meeting together, | decided |I would go through and
pi ck out the drugs--just, you know, to cull down
that 169 drugs down to sonething nore
managemnent --to, you know, 30 or something |ike
t hat .

I went through the AAP practice
gui del i nes, because | couldn't figure out where to
start. So | figured, okay, well 1I'll go with the
sheer nunmbers. So | | ooked through the treatnent
gui delines for otitis, the treatnent guidelines for
pyel onephritis--that kind of thing. And so
pi cked out those drugs.

And it was an interesting conversation

because, again, there was that sort of the
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heal t h-benefit offset of the sheer nunbers of
patients getting the drugs--okay, anmoxicillin. You
know, every child in the United States has gotten
this drug 15 times. So just by sheer nunbers--huge
nunbers of patients' getting it.

On the other hand, people feel very
confortable dosing it. |It's not a toxic drug for
the nost part, unless you have an allergic reaction
toit. You can pretty rmuch dose all over the map
and still get a fairly good efficacy if you're
treating sonething that it's sensitive to.

So picking out--that did not work too well
that year, because | think the infectious disease
people felt that, "I use this drug all the tinme. |
don't see that there's any nmjor question about
it."

So, on the other hand, things like
azi thromycin now-there were questions about, you
know, in the neonatal popul ation, the
neonat ol ogi sts are very interested in a | ot of
these drugs because a fair nunber of the drugs have

| abeling now for let's say, you know, six nonths
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and up. They're still lacking |l abeling for the
neonatal population. So that's where the idea of
the azithronycin for ureaplasm, and the use of
azi thromycin for chl anydi a.

Now, the offset of this problemis a
feasibility issue, because even though it may be a
scientifically interesting question, it is very
hard to recruit a neonatal population. You know,
you' ve got one patient in 10 years for topotecan
So it might be alittle less difficult, but it's
still very hard to recruit for these kinds of
st udi es.

So the scientific interest, the nedica
interest, the feasibility, | guess, is where a |ot
of these things come up to be problems, is that you
just can't do the study. It may be interesting but,
you know, there are a lot of others factors
i nvol ved- -you know, nunbers of patients, practice
changes, you know a | ot of adult--ob/gyns are
treating a ot of wonmen that nay be exposed to
chl anydia with azithronycin off the bat, and so

it's producing the nunber of patients with

file:///Z|/Storage/1020PEDI.TXT (336 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

337
chlanydia. So, it's multifactorial

So | think feasibility ends up being a big
probl em for some of the projects that woul d be
interesting, but feasiblely difficult.

DR. BARRETT: On a very broad note, one of
the things we were interested in is some of the
diversity in dosing guidance that's provided in the
various compendi uns. And we've done an
observational | ook at just how rmuch diversity there
is. And it varies dramatically.

That led us to kind of |ooking at our own
institution, what would be the standard of care
with certain agents relative to what woul d be
avail abl e both in the conpendiuns and in the | abe
if it is adrug that, in fact, has that information
in the | abel

There, again, what we put in place in an
on-line systemto |look at drug utilization, where
we can actually marry this up with diagnosis, but
al so to | ook at those tinme-dependent changes, and
can we correlate when they occurred. Was there

sonet hing that happened in the best practice that
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necessitated that mgration in best practice.

So what we'd ultimately like--you brought
up the idea of prioritization. So | think one
| evel of interest would be: could we marry up those
pl aces where we see this discrepancy or this change
in maybe practice, with those agents where there is
little information either on the pharnacokinetic
side, or on the side of actual patient managenent,
to kind of guide this process.

DR MATH S: | think the other thing that
I"d like to point out is when we ook at limited
resources, and you think, well, we don't want to
have 10 oncol ogy drugs on the list--NIH is actually
very open to suggestions for additional drugs on
the priority list.

And the truth is that the FDA can issue as
many Witten Requests as NI H provides us drugs on
the priority list. And we're frequently working on
five or six different off-patent Witten Requests
at a given tine, all for different indications. W
have a division that is--you know, that's our top
priority--one of our top priorities.

So, while there are linited resources, |
don't think anybody woul d conpl ai n about havi ng

nore than one oncol ogy drug, or nore than one drug
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for supportive care.

And as Dr. Pazdur mentioned, you know if
you step back and |l ook at the big picture, your
primary question is: how do you cure chil dhood
cancers? The secondary question is: how do you
make the kids confortable while we're doing that?
What are our pain control drugs that we have? So
then you can look at the world of pain-contro
drugs and figure out which ones need to be studied.
And that crosses over to other indications as well.
Cancer kids are not the only children with pain.

So | think that there are many different
approaches that you can take, and many ways to
really satisfy nore than just one patient
popul ati on.

DR REYNOLDS: |I'mglad to hear that,
because a coupl e years ago when we discussed this,
I understood was, well, there was going to be two

oncol ogy drugs, and that was it. There was linmted
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resources. That was--well, this is off-line
di scussi on.

And | think that one of the things we
ought to look at--and this is first of all oncol ogy
drugs, if you study them you night have a greater
impact than if you study amoxicillin.

Amoxicillin's used a lot nore. But if you use it a
little bit less or alittle bit nore, you m ght not
change anything. Wereas if you change the dose of
a drug that's known to inprove survival, it mght
change a |l ot.

The second issue is that | think sone of
these studies may not require a | ot of resources,
and just might require a little bit of resources--
and the agency behind themto get the | abeling
change put in.

And so why not have several of then? Wy
limt it in number? And I'd | ove hearing that.

DR. MATH S: Just, again, not to beat a
dead horse, but--you know, we actually |earn things
over tinme.

We | earned fromour first priority |ist
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that it's very difficult if you have a | ot of drugs
for neonatal diseases that aren't firmy defined,
and that don't have good endpoints to foll ow,
you're not going to be able to study those 12 drugs
that you put on your priority list.

W' ve al so | earned over time that while we
want to nmake sure that drugs that affect a | arge
nunber of patients are studied, we also want to
make sure that those patients with serious and
|ife-threatening diseases that only occur in a
smal | fraction of the patient popul ation, that they
al so benefit fromthis process.

So | think we're less fixated on specific
nunbers at this point in time, sinply because of
our experience. W've learned a ot over the |ast
coupl e of years about how to prioritize drugs, and
whi ch drugs we want studi ed.

M5. HAYLOCK: A point that you made that |
just wanted to go back to, and that's the neonata
popul ati on.

I have several colleagues who are neonata

nurse practitioners, and they do a lot of primary
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care. And fromwhat they tell ne, there's al nost
no neonatal --or medications used in neonates that
are approved, or clinical trials and whatnot--but
particularly in the area of pain and synptom
managenent .

So | think--1 only notice norphine on the
list here. And clearly we know there's different
mechani snms of pain that do not respond to norphine,
which I think would apply in neonates or children,
as wel | .

So | think a better exploration of just
the pain and synpt om nmanagenent nedi cations that we
have that would cut across not just cancer, but al
the other things that happen to neonates. However,
I think the children pain issue is alittle bit
better--toddler on up. But | think the neonates is
still a huge under-addressed i ssue.

DR. ZAJI CEK: Agreed. George G acoia,
who's in our branch, is a neonatologist. And he's
put together the Neonatal Initiative, which are a
series of phone calls and neetings to discuss

various issues in neonatol ogy pain, cardiovascul ar
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di sease, pul nonary di sease, and so on and so on

There was a huge neeting--what?--a year
ago February, in Baltinore. It was so interesting.
It was a two-day neeting with everyone that had
been involved with this initiative. And you
couldn't get these people to stop talking. | nean
it was so interesting. They were so happy to be
di scussi ng these issues about how to go about
defining pediatric pain; howto go about studying
it and so on. Very nice initiative

Now, speaking of norphine--we're
supporting--it's been a little complicated. You
know, you think that neonates have pain and so it
shoul d be treated. And adults get norphine, and so
we shoul d give them nor phi ne.

Well, there was a study--the Neo Pain
Study. Are you fanmiliar with this? It was
publi shed a few nonths ago, and they were tal king
about actually bad outcones in children that had
recei ved norphi ne--so actually sponsoring--1 didn't
put that on the list, but--a project |ooking at

receptors--norphi ne receptors, and sort of
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preclinical issues in using norphine before we go
on to doing a norphine Witten Request, or doing
the study that was put in the Witten Request.

But--yes, your point is well taken about
t he neonat es.

M5. HAYLOCK: One other thing: | livein a
fairly rural area, and I|'maware of a | ot of
fam lies who have made very pai nful and hard
deci si ons about not getting treatnment because--1'm
in Taxes so, you know, it's 300 mles from
anywher e- - because of access issues.

So | was thinking in ternms of drug
delivery, or nedication delivery, of different ways
or different avenues to deliver a lot of the very
compl ex regi nens that children require--but doing
it closer to hone; so sonehow figuring out delivery
systens, or reginmens that would actually increase
access to care for children who are unable to
physically or economcally or whatever get
thensel ves to one of your centers that focuses on
chi | dren.

DR WNICK: I'mcertainly not advocating
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denyi ng access, but it's a little bit frightening,
because the issue isn't really the delivery of
therapy; it's access to the center when they're
febrile and neutropenic, or dehydrated.

And so it would frighten nme to be able to
deliver the therapy in a situation where the famly
can't get to help if they need it.

M5. HAYLOCK: [OFf nmike.] |I'man adult
[inaudible] so | can't speak to it a lot. But
there are a |l ot of, especially, supportive care
things that can be done in | ess sophisticated
settings than a conprehensive cancer center;
certainly thing--1 nean, they have hone-care
nurses; they have various things that can be done
in community-based settings that don't require the
conpl ex systens that you all have

But | think those things are not often
considered, in terms of the protocols that are
established. So I'mjust sort of putting in a bid
for those kinds of things to be added into
consi derati on of reginens.

And the other one | wanted to nention,
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too, is--that | haven't really heard tal ked about
much--is the whol e issue of the |Iong-term sequella
for the Kkids.

| know that most of--or a lot of--the
centers have long-termfollowup for peds, but
there's a certain point where they don't get
long-termfollowup. And I know CDC is considering
adding into the SEAR data sonme |ong-term data
bases. But that also hasn't been done, and because
of the changes in protocols, that it's very hard to
get to the long-term sequell a.

But, still, we're having kids and adults
Iive | onger--decades |onger--after cancer
treatnment, and they'll end up 10 or 15 to 20 years
fromnow not having really any idea of what |ate
effects they might end up with, or long-term
sequel | a.

DR. VWEISS: Geg, can | say this--that's a
very good segue into actually the very l|ast topic.
And | know everybody's probably tired and
post - pr andi al

And | had actually just wanted to open
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up--1 have one slide that just has sone potentia
topics for future discussions--the long-term
sequella, | had actually thought about but forgot
to put that on ny list. So that's a very good one
to put back on there.

I was just going to ask you: we were
supposed to have had a break |ike, you know, a half
hour ago. And | don't know whether or not--but
there's one last topic.

And so if you want to nove through--yeah
can put that up there, and we can shoot through
that. Probably some adm nistrative things that
we're forgetting also that you were tal king to.
Yeah, | didn't know if you needed--1 know there was
an open public hearing schedul e.

Qpen Public Hearing

CHAI RPERSON REAMAN: W were told that
there was no one signed up. So--

DR PAZDUR: |s there anybody here, though?
If we could just ask the question, "Is there
anybody here for the open public hearing."

CHAI RPERSON REAMAN: |s there anybody here
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for the open public hearing?
DR PAZDUR: That would like to speak

CHAI RPERSON REAMAN: That would like to

speak?

[ No response. ]

If you can keep your renmarks under five
m nut es.

[ No response. ]

Hearing no one who's--1"msorry, | mssed
t hat .

And | also mi ssed the break because
think the discussions were actually--

DR. VEISS: Well, if you'd like,
mean--there's like these--you know, carbohydrates
there. |I'mhappy to just put this up, if people
want to like grab a carb and carb-load. And |
coul d--and to think about just the |ast topic at
sort of all at the same time, just to finish up
If that would work 1'd be happy to do that.

CHAI RPERSON REAVMAN: Wl I, let's do that,
then. W can forget about the carb-load, | think

DR VEI SS: Ckay.

CHAI RPERSON REAMAN:  Unl ess people really
must have the carbs. But sone of themreally nust

avoid them so--
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[ Laughter.]

DR VEISS: As we're tal king about
obesi ty- - okay.

VOCE [Of mke.] [Inaudible.]

CHAI RPERSON REAMAN:  No- br eak
approach--right. Well, we're not going to 11
o' clock at night, either

Topi cs for Future Meetings
DR. VEISS: Al right.

[Slide.]

Well, this is the last slide. And so--one

slide, even though it could be Iike many, many
slides and a |ist.

| just thought that at this comittee,
addition to just tal king about potenti al

topi cs--drugs, or questions that mght be

appropriate to be adding to the off-patent list for

prioritization, a broader issue is this particular

subcommittee and potentially topics to take to
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future neetings of this comittee.

And | had, just to stimulate discussion,
not to cut off anything, there are some things that
certainly were sonewhat hol dovers from prior
meetings, and actually were, again, addressed at
this nmeeting--which | think was very good--issue of
daunonycin, or the anthracyclines, in particular as
it relates to obesity. And Dr. Santana nentioned
al so, are there nmetrics for measuring not only the
phar macoki netics in obesity, but also issues
related to safety assessnents and neasures for that
as a topic for--in fact, actually that was going to
be, you know fromthe agenda, actually on this
particular neeting. |In retrospect it's probably
good it wasn't because we woul d have been runni ng
out of tine. But there were sone |ogistical issues
of why we couldn't bring it to this nmeeting. So
that could be, certainly, a very ripe topic for
future neetings.

And daunonycin and net hotrexate were both
drugs that have actually been added to the priority

list. O course, that neans really the agency is
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going to be looking into Witten Requests, and
through the process that Anne Zajicek already
ment i oned about goi ng through--you know, offering
this first to the holders of the actual, the NDAs
or the generic products. And then if those are
rej ected--which probably be the case--to refer it
to the foundation for further study.

So those are areas that we mi ght need sone
i nput into measurenents, not only on the
phar macoki neti cs but other issues and ot her things
to nmeasure with those drugs.

There's al so--again, what we tal ked about
al ready--to maybe further the process of other
things to add to the priority list.

The whol e i ssue of neurotoxicity. There
are, of course, you know, brain tunors which have
very significant toxicity. And this is a topic
that is actually going to be discussed perhaps at a
future workshop--not specifically limted to
pediatrics, but issues in brain tunmors in general,
and how to assess outcomes. Because there are very

uni que issues to pediatric patients who devel op
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brain tunors, pending that open workshop, that
m ght be a very relevant topic again to take to
subcommi tt ee, perhaps supplemented with additiona
i ndi vi dual s who specialize in brain tunors. | know
all of you have experience, but there may be sone
addi tional people to include on that.

Neur ot oxi city--we touched upon that a
little bit the vincristine, and with sone
met hotrexate, it's come up before with that issue.

Drug shortages is a topic that | know
people, it's near and dear to nany people, and we
could go through sort of what--you know, it's not
necessarily an FDA issue, per se, it's a
manuf acturing issue. But it does cone up quite a
bit.

Long-termfollowup is a topic that was
mentioned. | know there are other topics that 1've
had di scussions with various people in the past.

So this is just thrown open in the |ast
few m nutes, to ask people for their thoughts about
other topics that we should consider in further
meetings of this particular subconmmttee.

And all sit down and we can talk fromthe
seat there.

CHAl RPERSON REAVAN: Cat hy?
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M. O CONNELL: | know that we all hope
children will be cured of cancer--but as a patient
advocate, | happen to have | ost ny daughter to
neur obl astoma, and have several friends who | ost
their children, too.

I think end-of-life care is a topic that
needs to be discussed, and pain control. | know
there's been sone studies done with it, but | don't
think that, especially--1 can only speak for
neur obl astoma--but it's difficult with pain contro
at the end of life for alot of children. And |I'd
really like to see that discussed, and see if
there's sonme other drugs that can be identified, or
maybe a protocol that can be used

CHAI RPERSON REAMAN: Pat ?

DR. REYNOLDS: A couple of topics: one
i s--in your handouts you gave us the formthat
basically is the Request to Waiver form And I'm

not sure that the check boxes on there are totally
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consistent with out discussion--at |east in one
ar ea.

Sol'dreally like us all to review that
checklist form and make sure that we agree that
the check boxes as consistent with our previous
meetings on that.

In particular, one area, which small-cel
lung cancer, was listed on there. And, actually,
we had agreed that that wouldn't necessarily
granted a bl anket waiver because of its possible
relationship to neuroblastoma. So that's one
t opi c.

The second is, is that there's sonething
that there's sonmething we're westling with in
neur obl astoma, and | think it's probably true for
ot her diseases, as well. And I'msure it's not
just a pediatric problem but it's nore of a
pedi atric problem since there are so many adults
they can ask questions in. And that is: if you
have agents that stabilize di sease but don't cause
turmor shrinkage, how do you study then? And, in

particular, in a setting where, if you' ve got sone

file:///Z|/Storage/1020PEDI.TXT (354 of 373) [11/7/2005 1:21:04 PM]



file:///Z)/Storage/1020PEDI. TXT

355
known di sease--and neurobl astoma's a cl assic
exanpl e where you' ve got MRBG positive disease, and
you have a drug that probably stabilizes the
di sease, and will prolong at |least the
synmptomfree--they're pretty non-toxic drugs that
formthis category--synmptomfree period wthout a
| ot of pain and suffering.

How do you study it? Because you can't do
a random zed trial. You can't random ze themto
this drug versus nothing. It just doesn't work.

So we're actually tal king about that in
COG next week, in the neurobl astona devel oprment of
t herapeutics neeting, and trying to come up with
sonme trial design. But since there's drug
companies interested in registration trials in this
category, | think that we really need to have sone
i nput fromthe agency.

CHAlI RPERSON REAMAN: The issue that was
rai sed by Panel a earlier about delivery. You know,
as pediatric oncologists, we really don't think
about it. And | think what has nade pediatric

oncol ogy unique is that nost children--al
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children, essentially--are cared for in centers.
The concept and the definition of "centers" is
changing. It's not 10 to 20 anynore; it's 200, and
maybe 300.

But | think we do have an opportunity to
| ook at delivery systems which are not as difficult
for famlies, particularly in rural settings. And
then coupled with the issue of palliative care, or
end-or-life care, that, | think, is a particular
area where delivery outside of the center concept
is particularly inportant.

DR. VEISS: And just to coment--1 nean,
think those are great topics. And obviously if
we're going to develop that in a future neeting
we'd want to bring in individuals with expertise in
various types of delivery systens--probably sone of
the people that deal a lot nore with the--you know,
pain control, and issues in supportive care. And
so that's good. It just that it gives us thoughts
about how we will devel op an agenda, and what ki nds
of additional expertise we'd want to bring to the
di scussi on.

CHAlI RPERSON REAMAN: And | think Pat
i ntroduced the concept of study design and

endpoints in one disease. | think it's not limted
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to one disease. | nean, it's a particularly
difficult issue in neuroblastom, but | think--is
survival, overall survival, event-free
survival --are they the only endpoints? Is it
appropriate--just as in sonme adult cancers--to | ook
at time-to-progression as a reasonabl e endpoint for
studies that may be inmportant for pediatric
cancers?

And then the whole issue--and | don't
under st and enough, nyself, about the orphan drug
i ndi cation, and what we keep tal ki ng about--the
relative rarity of childhood cancer. | mean, are
there opportunities for drugs to receive orphan
drug status? |Is that an opportunity or is that a
hi ndrance to devel opment? And | don't really know.

I nmean, ny gut reaction is that once you
recei ve orphan-drug status, you go nowhere, except
that you al ways have orphan-drug stat us.

But | think having sone educationa
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opportunity about that, and how that m ght be
utilized, I think would be hel pful also.

DR. BARRETT: 1'd like to see a topic on
preclinical predictors of clinical outconme, nore or
| ess--you know, we had the topic earlier about the
revi ew of sone preclinical nodels, validated or
not, and sone discussion on the extent to which
they gave us sone confort as we went down the drug
devel opment pat hway--specifically for pediatric
oncol ogi ¢ indications.

DR. SMTH:. | had one question about that.
Were you thinking primarily of predicting toxicity?
O predicting activity? O both?

DR BARRETT: Actually, | was thinking
mostly of activity, but | think it could be both.

DR, SM TH: Ckay.

The other--the topic that | had is one
that we discussed before. And | know NICHD i s
sponsoring sonmething on this, for fornul ations.

You know all of our--1 think of all of the
agents that are coming into Phase | trial in

pedi atrics, you know, nobst of them now are oral
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They' re admini stered every day. And we're having
to round-of f, to degrees that nmake dose escal ati on
hard, because the error in just dosing, based on
roundi ng-of f can be 20 to 30 percent.

So, it is an issue of getting a drug
early--relatively early--into children, and
particularly the younger children, and having
accurate dosing and ways of reliably getting the
drug in.

DR REYNOLDS: If | could just echo that, |
think there are sonme opportunities in sone of the
ol der drugs--not too many, but a couple of them-to
stinmul ate some fornul ati on devel opnent. They'|
never occur because they're generic drugs now - but
that would allow us to |l earn how to better deliver
some of these agents in the pediatric setting.

DR ZAJI CEK: W are having a workshop--1'm
m ssing the date. | don't renenber--Lisa, do you
remenber off hand the date? The fornulation
meeti ng?

Anyway, |'Il send around an e-mail wth

the date--because we're having a workshop to
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di scuss exactly this: what are the problens with
changi ng something froma tablet to a solution and
a suspension--that kind of thing.

Sol will et you know.

DR FINKLESTEIN. G eg, | have a round-off
quest i on.

If we're rounding off 10 to 20 percent,
I"d like to ask ny colleagues in the FDA: what are
the Federal guidelines when a drug is released, in
terns of what is the percentage variability that is
all owed in the concentration of the drug when it's
rel eased to the public? In other words, when you
reformulate it, six months fromnowis it 100
percent? O do you allow a 10 percent variability?
O do you allow a 20 percent variability?

So what's the Federal guideline for
round- of f ?

DR. STEWART: Whenever they do different
formul ations they allow as nmuch as 20 percent--in
terns--

DR. FI NKLESTEIN: Well, this was a | oaded

question, because obviously if--and | |earned that
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just recently--if you allow up to 10--not you, it's
not you--but if it happens that one allows 10 to 20
percent when the drug is rel eased, and then we're
allowing 10 to 20 percent, we're lucky we have the
survival rate we have

CHAlI RPERSON REAMAN:  And we actual ly may

not want other forrmulations then, if that's the

case.

DR. PAZDUR: That's a chem stry issue and
manuf acturing i ssue, and we'll be happy, Jerry, to
get back to you. | don't know that specifics.

This is a different group of people that work on
that, and | don't want to really give out any
i npression that | may have.

CHAlI RPERSON REAMAN: But | think--1 think
it does--1 nean, it would probably be worthwhile
j ust havi ng sonmeone comment on it.

DR. PAZDUR: Tal k about the formulation,
etcetera

CHAI RPERSON REAMVAN: Exactly.

G ndy?

DR SCHWARTZ: | guess | have a question
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goi ng back maybe toward the norning--and | don't
know if this is within the real mof this--but |
wonder, in the context of pediatric trials, where
we have so few nunbers of patients, whether there
shoul d be sone attention to how new drugs are
brought up in terns of study design. | mean, we're
not in a situation where we can potentially run 10
Phase Il trials with sufficient nunbers to get sone
estimate of efficacy, and then bring it to a Phase
I trial.

And is there a way to have a better grasp
over which direction we're going, in terns of the
long termthat we want to bring it to a Phase I
presumably, so that we're not wasting our
resources, or that we're really bring to bear--just
listening to the pharnaceutical conpanies that
design things, and then it doesn't work because we
change our plans?

It seens that we need--

DR. PAZDUR: Wl |, here again, these are
i ssues- -

DR SCHWARTZ: --a uni que design plan.

DR. PAZDUR: These are issues of design and
endpoints. And, as you know, in adult diseases the

of fice--and before that, over the past couple of
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years have been partnering with AASCO and AACR to
take a |l ook at specific diseases: |ung cancer,
prostate cancer, colon cancer--to | ook at endpoints
and trial designs in specific disease settings.

I woul d be not opposed, and | woul d
encourage, this same activity to proceed in
pedi atric oncol ogy. The way we've done this,
basically, is organize a workshop with those
parties however--for the pediatric group it could
be with COG and with other pediatric entities--to
explore specific issues. And | think these are
issues. And we're facing, you know, the dil emuas,
as you point out--you know, the sane type of tria
that one may want to do in first-Iine breast
cancer, where you have thousands of wonen afflicted
with this disease, are not the sane type of tria
that one mght be able to do in a rare pediatric
tumor. So we have to cone to ternms with that--both

in perhaps the endpoints that we |ook at, as well
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as the design of these trials.

So | would be nore than open to really
exploring that as kind of a joint effort as we go
forward in adult diseases in these various
di seases, to have several pediatric workshops in
this area.

CHAlI RPERSON REAMAN: Wl |, we woul d
definitely take you up on that. And that was
actually one of the items that | was hoping we
coul d have discussed. Because | know there was a
wor kshop on endpoints for clinical trials in
| eukem a that the FDA had in--

DR PAZDUR. W're always in this dil enma
of do we--because we have a limted period of tine
for any workshop--do we want to include pediatrics
in that workshop, versus have a separate workshop
And, you know, there's pros and cons with this
because, obviously, there are different players,
there's a different natural history of the disease,
there's different therapeutic options that are
avail able. And once you start getting a vast array

of questions in a limted period of tine, you n ght
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| ose focus.

But we have no problem basically, of
| ooki ng nmore--and having specific pediatric focused
wor kshops in these areas. W're in the present
organi zi ng a brai n-tunor workshop whi ch we have
i ncluded pediatrics in, in contrast to perhaps a
| engt hy di scussion that we had in | eukem a.

But, here again, we could revisit this
whol e area, and |I'mvery open to devel opi ng the
resources, or having the resources to | ook at these
ar eas.

CHAlI RPERSON REAMAN: But rmny under st andi ng
with the | eukem a was that there were--

DR. PAZDUR: Yes, there was a pediatric--

CHAlI RPERSON REAMAN: - -pediatric focus.
So we don't know what the endpoint of those--

DR PAZDUR Yes, and--

CHAI RPERSON REAMAN: - -di scussi on about
endpoi nts was.

So, you know, we are the people who woul d
be doing trials, designing trials--

DR PAZDUR. W're waiting for some of that
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information to be conming back to us. And, here
agai n, that night be an excellent point to bring
back to that conmittee

But here again, | think that is a cogent
question to ask: as we nove forward with these
di seases--and sonme m ght--obviously when we're
tal ki ng about endpoints for lung cancer it's not
germane to this group. But in areas where there
are pediatric conponents, is it appropriate to have
that in the general workshop? Wuld you rather
have a focus | ooking specifically at the disease
froma pediatric perspective, since there are
uni que issues here that have to be taken into
consi deration: success of the therapies that you
have avail able, etcetera.

DR FINKLESTEIN. Geg? Cindy's question
is very inportant--

CHAlI RPERSON REAMAN: Actual ly, Pat had his
hand up first, so | would like to recognize him

DR. REYNOLDS: wWell, thank you. 1'Il be
bri ef.

I think related to these topics and sone
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of the others is sonething we touched on in one of
the previous neetings, and that's how we ni ght do
international trials of some sort; and how, from
the regul atory standpoints--which will be
consi derabl e burdens or hurdles, if you will to get
around--how we mght, at l|east in select
popul ations internationally, get together a tria
to increase our nunbers and to hit our endpoints a
little faster.

DR PAZDUR. And, here again, these are not
necessarily regul atory FDA or EMEA hurdl es.
Renmenber, for nost of the applications that we
recei ve now from pharnmaceutical conpanies, it's the
rare exception that the study is only done in the
United States. Most of these trials are | arge
international trials that are being done.

CHAlI RPERSON REAMAN: Yes, these have, in
| arge part, been OHRP hurdl es.

DR REYNOLDS: That's a regul atory hurdle.

CHAlI RPERSON REAMAN: Ri ght. So--we have to
be careful when we say "regulatory,” it's not
al ways ai ned at the FDA

But | think just to answer your question
about pediatric-focused workshops, | would say, in

general : yes, if they are diseases that are
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primarily pediatric, or inpact the pediatric
popul ation, then I think--

DR. PAZDUR: And we could come back--even
if we've had wor kshops, we coul d cone back and
refocus sone nore attention in pediatrics.

CHAI RPERSON REAMAN: Wl I, | think that
woul d be very good

DR. PAZDUR: Because there are, you know,
obvi ous uni que i ssues. And havi ng gone through
nunerous of these workshops already, you know
there's only so nuch information that can exchange
hands during a particular neeting here. And,
obviously, if you have nore adult people at the
tabl e, then those issues--adult oncol ogy peopl e,
I"mtal ki ng about--[1aughs]--those issues tend to
get nore of a focus than the pediatric oncol ogy
i ssues.

CHAI RPERSON REAMAN: Jerry?

DR FINKLESTEIN. Ci ndy's question is very
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important. About seven years ago Dr. Pazdur, Dr.
Herschfeld--and | don't know if Ml col mwas at that
meeting or not--but we had this nmeeting which
actually ended up--this whole commttee is probably
generated in part fromthat conmttee, which was
the question: how do we get drugs into pediatric
cancer earlier?

And this was about seven years ago. What
we're seeing now i s seven years of deliberations.

And, therefore, | would suggest that
having a focused nmeeting to see if, indeed, we've
changed anything in the past seven years would be
appropriate. But it would have to be a pediatric
meet i ng.

DR. WNICK: | think it's also inportant,
t hough, to nake sure that we don't duplicate
efforts, and to add to what's al ready bei ng done.

Dr. Lehman's paid for, so he's fully
cogni zant of a retreat that was held relatively
recently for menbers of the ALL, AML and
devel opment of therapeutics conmittees, because we

do consider new drug devel opnent, at least in
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pediatric | eukem as to be at sonething of a crisis.

You know, it's been very difficult to
enrol | patients on studi es because of all the
i ssues that canme up during the clofarabine
di scussi on: endpoints, transplant, |imted nunbers
of patients. Dr. Lehman tal ked about the sort of
the ad nauseam use of standard agents to re-induce
children with ALL.

And | think that that workshop was
successful. W didn't have a great deal of drug
conpany representation at the workshop. We
certainly didn't have FDA representation. And if
there's a way to add to an ongoi ng di scussion, to
make sure that there are practical endpoints and
deci si ons about study design, and deci sions about
prioritization, | think it would be marvel ous.

CHAlI RPERSON REAMAN: So, have we given you
enough agenda itens--

DR VEISS: | think we have topics.

CHAl RPERSON REAMAN: - -for future
meet i ngs?

DR VEISS: Yes, | think we're good for the
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next several years, frankly.

[ Laught er.]

So that's very good. Thank you very much
for that.

CHAlI RPERSON REAMAN: And do we have sone
idea as to when the next neeting m ght be?

DR PAZDUR. [Of mke.]The first quarter,
' 06.

DR. VEISS: So--yes. Stay tuned. But
we' || be back to working on that, and to seeing
what's a good topic.

Qoviously, for this kind of neeting it's a
little bit nore difficult, in some ways, to plan
because it's not built around a particul ar drug
application com ng before the conmttee. And so,
in one it's good, because we have a | ot of freedom
to do what we want. On the other hand, it's a
little bit difficult sonetimes to try to figure out
what topics, and what types of expertise to pul
t oget her.

And | just want to say | very mnuch

appreci ate the very vigorous discussion that
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everybody had at this commttee. It was really
very gratifying to hear, and to listen to all of
your contributions.

CHAl RPERSON REAMAN: DR, PAZDUR: Wl | -

DR PAZDUR. Well, let me end it on a |ight

note. Wen |I'm al ways asked about when--from a

drug conpany, "Wien am| going to get the answers

to ny application?" The answer is: "Soon." Okay?

[ Laughs. ]
CHAl RPERSON REAMAN: | |ike that answer.
But, having been at both kinds of
meetings, | think--well, | shouldn't say this is
nore interesting. It really depends on the--
DR. PAZDUR: [ Overl appi ng speakers. ]
[ I naudi bl e. ]
CHAlI RPERSON REAMAN: - -and perspective,

course.

But | think--1 appreciate the FDA actually

organi zing this neeting. W would be very happy to

work with you, of course, in organizing the next
and subsequent meetings.

But | think there were a nunber of very
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good issues that were brought forward; a | ot of
very inportant information exchange. And | | ook
forward to the future.

DR PAZDUR And, in conclusion, | would
just like to thank Karen for really spending a | ot
of time on this nmeeting--as you know. Because
Karen is a pediatric oncologist. W are going to
have a greater focus, since this is now at the
office level in pediatric oncology, and | kind of
tasked her with this being one of her mgjor
responsibilities.

But al so, the other pediatric oncol ogists
that we've had in the division. | think we are
bl essed in the fact that we have Ranei, Steve, Pat,
Dr. Summers--various pediatric oncol ogi sts--Steve
Herschfeld--to work with us. And |I'msure |'m
m ssing sone--Joe Gootenberg. |'msorry, Joe.
Dave- - okay-- Dave. But many--so to speak

DR VEI SS: Thank you very nuch, everybody.

[ Wher eupon, at 3:55 p.m, the neeting

adj our ned. ]
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