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PROCEEDI NGS
Call to Order and Introductions

DR. SANTANA: Good norning and wel cone.
This is one of a series of neetings that the
Pedi atric Oncol ogy Subcommittee of the Oncol ogy
Drugs Advisory Committee for the FDA has had. W
began our work, | believe in Septenber of 2000 and
have had a nunber of neetings advising the
agency of issues related to pediatric oncol ogy.

Dr. Hirschfeld later on in the norning
will actually describe for us the charge that we
have before us today.

Wth that, we will get the neeting
started. | do want everybody to introduce
thensel ves. Pl ease use the mcrophone as there are
m nutes that are generated fromthis discussion, so
pl ease state your nane, your affiliation

You have to hit the little talk button on
the righthand side of your speaker. If it is
turning red, you are being recorded, so be carefu
what you say among yourself. It will be there for
posterity.

Can we start with Joachimover here in
corner, please.

DR. BOOS: My nanme is JoachimBoos. | am
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com ng from Germany, fromthe University of M

and fromthe German Pediatric Oncol ogy Society.

DR. BLANEY: | am Susan Bl aney from Texas
Children's Cancer Center, Bayl or Coll ege of
Medi ci ne.

DR. HOUGHTON: Peter Houghton, St. Jude
Children's Research Hospital.

DR POPLACK: David Popl ack, Texas
Children's Cancer Center, Baylor College of
Medi ci ne.

DR. MORLAND: Bruce Mrland, pediatric
oncol ogi st from Bi rm ngham Children's Hospital in
the UK, representing the United Kingdom Children's
Cancer Study Group, New Agents.

MS. HOFFMAN: Rut h Hof fman, Candlelighters
Chil dren's Cancer Foundati on.

DR NELSON: Robert Nelson, Children's
Hospi tal , Phil adel phi a.

DR. REYNOLDS: Pat Reynolds, Children's
Hospital, Los Angel es.

DR, FI NKLESTEIN: Jerry Finkl estein, UCLA,
Long Beach, and the Anmerican Acadeny of Pediatrics.

MS. ETTINGER. Alice Ettinger, St. Peters
Uni versity Hospital and the Association of

Pedi atri c Oncol ogy Nurses.
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DR. ADAMSON: Peter Adanson, Children's
Hospi tal of Phil adel phia, representing the
Children's Oncol ogy Group Devel opnent al
Ther apeutics Program

MR PEREZ: Tom Perez, Executive Secretary
to this neeting.

DR SANTANA: Victor Santana from St. Jude
Children's Research Hospital in Menphis.

DR. PELUSI: Jody Pelusi, oncol ogy nurse
practitioner, and | amsitting as the consumer rep.

DR PRZEPI ORKA: Donna Przepi orka,
Uni versity of Tennessee Cancer Institute from ODAC

DR. REAMAN. Greg Reaman, Chairnman of the
Children's Oncology Group in Children's Hospital
and George Washi ngton University here in D.C

DR VEINER | am Susan Weiner. | amfrom
the Children's Cause, and | ama patient rep.

DR, H RSCHFELD: Steven Hirschfeld, U S.
Public Health Service, Food and Drug
Adm ni stration, the Division of Oncol ogy Drug
Products and the Division of Pediatrics.

DR. GOOTENBERG. Joe Gootenberg, U. S. Food
and Drug Administration, Center for Biologics,
Oncol ogy.

DR PAZDUR: Ri chard Pazdur, Division of
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Oncol ogy Drug Products, Food and Drug
Admi ni strati on.

DR SMTH. Ml colm Snith, Cancer Therapy
Eval uati on Program National Cancer Institute.

DR SAUSVILLE: Ed Sausville,
Devel opnental Therapeutics Program National Cancer
Institute.

DR. ANDERSON: Barry Anderson, Cancer
Therapy Eval uati on Program National Cancer
Institute.

DR OCHS: Judith Cchs, AstraZeneca
Phar maceuti cal s.

DR. HAGEY: Anne Hagey, Abbott
Phar maceuti cal s.

DR VEI TMAN: Steve Weitnman, |lex
Oncol ogy.

DR. SANTANA: Anybody on the phone that
wants to introduce thensel ves?

DR. RACKOFF: This is Wayne Rackoff with
Johnson & Johnson.

DR. SANTANA: Thank you, Wayne.

I amgoing to pass on the nicrophone to
Ri chard Pazdur, the Director of the Oncol ogy Drugs
Program for a brief wel cone.

Wl cone

file:///C|/Daily/10170nco.txt (8 of 322) [10/29/02 9:15:02 AM]



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. PAZDUR: | would just like to thank
you on behalf of the Center for Drug Eval uation and
Research and the FDA for your attendance at this
meet i ng.

It also gives ne great pleasure to
i ntroduce one of our new nenbers basically to the
Center for Drug Evaluation, and that is Dr. Shirley
Mur phy, who assuned the position of Director of the
Di vi sion of Pre-Pediatric Drug Devel oprnent, whose
mandate is basically to inplement the Best
Pharmaceuticals in Children's Act.

Dr. Murphy has had a | ong acadeni c career
She was Chair of the Department of Pediatrics at
the University of New Mexico, is a renowned
pedi atric i munol ogi st and pul nonol ogi st, and
before joining the FDA spent four years in
i ndustry.

Shirley, do you have any words?

DR. MURPHY: | amjust very happy to be
here. Actually, Jerry Finklestein was ny nentor
He was the faculty person when | was a resident,
and this is the first time | have seen himin 20
years, and he | ooks--or | think it is nore than 20,
Jerry--but he | ooks better than ever

Wien | was a resident, | took care of his
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oncol ogy patients when he would go on vacation, so
it is very happy to cone full circle and be part of
the children's oncol ogy community. | |ook forward,
through the legislation that we have together, we
are really mandated to bring oncol ogy nedications
forward for children and to nake sure children
aren't left out of the |oop.

So, | look forward to working with all of
you.

DR. PAZDUR: Thank you, Shirley, and we
honestly |l ook forward within the center and al so
within this conmttee to work with you. Thanks.

DR. SANTANA: Thanks to both of you, and
we al so do wel cone your involvenent and hel pi ng us
figure all these issues out.

I think we have an adninistrative issue,
which is the conflict of interest, so | wll have
M. Perez read that docunent, please.

Conflict of Interest

MR. PEREZ: Thank you.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this
meeting and is nade a part of the record to
precl ude even the appearance of such at this

meet i ng.

file:///IC|/Daily/10170nco.txt (10 of 322) [10/29/02 9:15:02 AM]



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

The topics of today's neeting are issues
of broad applicability. Unlike issues before our
conmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.

Al'l special governnment enployees and
federal guests have been screened for their
financial interests as they may apply to the
general topics at hand.

Because they have reported interests in
phar maceuti cal conpani es, the Food and Drug
Admi ni stration has granted general matters waivers
to the follow ng special government enpl oyees which
permits themto participate in today's discussions:
Dr. Peter Adanson, Dr. Jerry Finklestein, Dr.
Robert Nel son, Dr. Jody Pelusi, Dr. Donna
Przepiorka, Dr. Geg Reaman, Dr. Victor Santana,
Dr. Susan Weiner, and Ms. Alice Ettinger

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.

Because general topics inpact so many
institutions, it is not prudent to recite al

potential conflicts of interest as they apply to
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each menber, consultant, and guest.

FDA acknow edges that there may be
potential conflicts of interest, but because of the
general nature of the discussion before this
subcomm ttee, these potential conflicts are
mtigated.

We would also like to note that Dr. Anne
Hagey, Dr. David Emanuel, Dr. Judith Ochs, Dr.
Wayne Rackoff, and Dr. Steven Witman are
participating in today's neeting as non-voting
i ndustry guests. As such, they have not been
screened for conflicts of interest.

In the event that the discussions involve
any other products or firns not already on the
agenda for which FDA participants have a financial
interest, the participants' involvenent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose product they may wi sh to coment
upon.

That concl udes the conflict of interest
st at ement .

I would lI'ike to acknow edge that on the
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phone we have one guest participant, Dr. Wayne
Rackof f from Johnson & Johnson. Also, on the
phone, if not now, maybe |ater, are representatives
of the European Medicinal Eval uati on Agency. They
have a nunber of individuals that will be Iistening
in, not participating, in today's neeting.

The EMEA has been intimately involved wth
the FDA in the devel opment of guidances on nmany
topics, areas that are of nutual interest to both
agencies. Today's topic is one of these areas and
therefore they have been invited to listen in to
the neeting' s di scussions.

Thank you.

DR SANTANA: Thanks, Tom

Does anybody have any conflicts of
interest that they wish to further disclose?

[ No response. ]

DR. SANTANA: Thank you.

I amgoing to nowinvite Steve H rschfeld
fromthe Division of Oncology Products to give the
charge to the conmittee and overvi ew of the issue
at hand t oday.

St eve.

Charge to Conmittee

DR. H RSCHFELD: Good norni ng, everyone,
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and wel cone to this neeting of the Pediatric
Subcommittee of the Oncol ogi ¢ Drugs Advisory
Commttee. This is our first meeting under the new
mandate fromthe Best Pharmaceuticals for Children
Act, and this commttee has been witten into | aw,
which | think is a recognition of the inportance of
the work of this conmittee.

I would like to thank sone people. To
begin with, I want to thank Captain Thonas Perez of
the U S. Public Health Service for picking up the
adm nistrative responsibilities for this conmittee,
whi ch have been conpl ex and diverse, and for
coordi nating the many, many tasks which were
required to put this neeting together. | think he
has done it not only successfully, but in an
exenpl ary way, so thank you, Captain Perez.

I want to thank also Dr. Richard Pazdur
who has been involved fromthe inception of this
comrmittee and has been not only supportive, but a
participant in every one of the neetings.

There are sone other people, too nany in
fact to recite by name, but | wanted to note that
we have on our panel today two peopl e who have at
great inconveni ence, but nevertheless with

overwhel mi ng ent husi asm cone great di stances to be
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here.

That is Professor Joachi mBoos fromthe
University of Mister and Professor Bruce Mrl and
from Bi rm ngham Children's Hospital, so thank you
both for making that long transatlantic trip and
com ng here

I also want to acknow edge the
participation of our colleagues fromthe EMEA and
then a special acknow edgnent because so many
people, not only in this room but on this very
panel , have been under the tutel age over the years
of one of the guiding lights |I find of pediatric
oncol ogy, who has been not only a supporter but a
participant and a contributor to the deliberations
of this coormittee, and that is Dr. David Popl ack
so thank you for your participation, too.

[Slide.]

This committee first met in Septenber 2000
with a charge of attenpting to put a framework on
an interpretation of the Pediatric Rule. The
Pediatric Rule stated that if a product was under
review for an indication that was found in adults,
that there was a nandate to devel op that product
for children.

In oncology, this is particularly
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chal | engi ng because dependi ng upon how one | ooks at
classifications, there are over 150 cancers, and
we, as pediatric oncol ogi sts, have been al ways
telling the world that children are different and
pediatric tunors are different, but as we have

i ncreased our understandi ng of the biol ogy of
tumors, we see that it was, to paraphrase Walter
Pater in his Essays on the Renaissance, it was only
the linmtations of the eye which nmade us think that
some things were the same or some things were
different.

As new techni ques have evol ved, we have
attenpted to incorporate that thinking into our
del i berations. So, in Septenber 2000, we had a
meeting of the discussion of nethods that nmay be
used to describe and Iink tunor types.

Then, in April 2001, we focused that
di scussi on on hematol ogi ¢ tunors, and in June 2001,
we di scussed solid tunors and central nervous
system mal i gnanci es.

These di scussions | ed to recommendati ons
on how one m ght approach, both in genera
principles and with sone specific exanples, of
linking various tunors on a variety of bases. One

of the maxi ms that ny pathol ogi st col | eagues al ways
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tell me is that there are three things that are
certain inlife - taxes, death, and classification
systems wi |l change.

So, we wanted to have a fl exible approach
that would allow us to continue to interpret the
classification system so that we could be sure
that if it was possible within our scope to enhance
product devel opnent for children with cancer, we
woul d have that opportunity.

We had tried to apply sone of these at a
meeting in Novenber 2001 where we di scussed study
designs and the general principles involved in how
we m ght extrapolate information or borrow data as
the case may be, and that will be one of the thenes
which we will talk about today in our neeting
Cct ober 2002, what data may we borrow, what data
should we |l ook at in ternms of nmking determnations
of when pediatric studies should be initiated in
children with cancer in a drug devel opnent program

[Slide.]

There is a formal statenment regarding
pediatric clinical studies which was promul gated
from-and several people in this roomand on the
t el ephone have worked on it--an efficacy topic

called E-11 fromthe International Conference on
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Har nmoni zat i on

The prem ses of that docunent are that
pedi atric patients should be given nedicines that
have been properly evaluated for their use in the
i nt ended popul ation, that product devel opnent
progranms shoul d i nclude pediatric studies when
pediatric use is anticipated, that pediatric
devel opment shoul d not delay adult studies nor
adult availability, and lastly, and | think
importantly, that shared responsibility anong
conpani es, regulatory authorities, health
prof essionals, and society as a whol e.

This committee represents all of those
constituencies, and we wi |l together share that
responsibility and hope that we coul d nake
pr ogr ess.

[Slide.]

The docunent addresses when pediatric
clinical studies should be initiated in two
sections. One section is addressing when di seases
predom nantly or exclusively affecting pediatric
patients are under study, and the reconmendation is
that the entire devel opnment programw || be
conducted in the pediatric popul ation except for

initial safety and tolerability data, which wll
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usual Iy be obtained in adults.

The "usually be" is an interpretive phase
whi ch perhaps we can discuss during the course of
this conference.

[Slide.]

The ot her circunstance, which nay be nore
applicable to the pediatric malignancies that we
are focused on, is when serious or |ife-threatening
di seases, which occur in both adults and pediatric
patients, for which there are currently no or
limted therapeutic options.

Then, the nedicinal product devel opnent
shoul d begin early in the pediatric popul ation,
foll owi ng assessnent of initial safety data and
reasonabl e evi dence of potential benefit.

These recommendati ons were reached by
i nternational consensus anobng the Japanese, the
Eur opeans, and the Anericans, and al though several
people in this roomand others have worked on this,
we all recognize that these were in effect interim
statenments.

They were worded in such a way that they
could be interpreted in the various regions and at
various times, give us a great deal of flexibility.

[Slide.]
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VWhat we would like to do today is ask the
question: What information is necessary to
consi der exposing children with cancer to an
i nvestigational agent, or to paraphrase, what
shoul d the evidence burden be?

There is a fairly well known routine from
a review call ed Beyond the Fringe, that the late
Pet er Cook and the |l ate Dudl ey More did where they
interviewed, in their inpersonations, Bertrand
Russel I .

They wer e aski ng hi m whet her he want ed
appl es, and there were nmany pernutati ons on trying
to get an answer out. Included in those was "coul d"

or "should" or "nmust," so in order to clarify,
think we consider all these possibilities, but the
enconpassi ng phrase that | would want to recomrend
in the acconpanied principle is what should be
necessary to consi der exposing children with cancer
to an investigational agent.

So, best of luck and we will eagerly await
your deli berati ons.

Thank you.

DR SANTANA: Thanks, Steve.

I think we are going to have a session

after the initial presentations for comrents and
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di scussion, so if anybody has any comments or
further questions to Steve, we could cone back to
hi m t hen.

I want to start the official presentations
by inviting Dr. Peter Houghton to give us the
initial talk that hopefully will lead to a
di scussi on of how we can use preclinical nmodels to
hel p us, guide us nore appropriately in trying to
deal with sone of these issues.

DR. H RSCHFELD: While we are working on
the audi ovi sual adjustnments, | did want to al so
have a special acknow edgrment for the outstanding
job that Victor Santana has done as chair of this
committee. He has had nultiple responsibilities,
and yet has always found tine to put, not only ful
effort in preparing for these neetings, but has
soneti mes done double duty as a presenter and a
di scussant and a chair, and has nanaged to have our

meetings run exceptionally well and concl udi ng al

time.

So, thank you, Victor.

DR. SANTANA: Thanks, Steve. |In spite of
all that, | still have a job at St. Jude.

Preclinical Mdels: What Can They Tell Us?

Pet er Hought on, Ph. D
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DR. HOUGHTON: It is particularly a
pl easure to be here this norning as | am pl ayi ng
hooky fromthe Study Section in another part of
Washi ngt on.

[Slide.]

Victor has asked nme to tal k about
preclinical nodels and what they can tell us, in
particul ar, how can we develop drugs in a rationa
way for treatnent of children with cancer even in
the absence of some adult data.

I am going to show you sonme of the work we
have done over the years that suggest that there
are preclinical nodels that may be quite predictive
of therapeutic utility of some drugs.

Obvi ously, no nodel is perfect, but |
think if we use these nodel s reasonably
intelligently, they can be quite informative and
guide us in both identification of drugs that m ght
be useful in children and how perhaps to best use
themin the clinical situation

[Slide.]

About 20-plus years ago, we started to
t hi nk about drug devel opnent and how drug
devel opment for chil dhood cancers has to be

somewhat di fferent because of the limtations and
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restrictions that are inposed upon devel opi ng drugs
for children in relatively rare di seases

It is clear that virtually no drugs are
bei ng devel oped specifically to treat chil dhood
cancers and particularly solid tunors, so our aim
was to develop and validate tunor nodels to
potentially identify inportant new drugs.

Then, in terns of Phase | testing, how do
the Phase | trials really help us to prioritize
drugs for Phase Il evaluation, and again to devel op
nodel s that m ght hel p devel op a process allow ng a
nmore rational prioritization.

If we | ook at the Phase Il conponent of
pediatric clinical trials, we can ask whether those
trials really reveal any insight as to whether a
drug succeeds or fails, and to try and devel op
nodel s that m ght help us to understand the success
or failure of clinical trials.

[Slide.]

So, the nodels that we started devel opi ng
inthe early '70s and then with respect to
pedi atric cancers, when | went to St. Jude in the
|ate ' 70s, human cancers grown in i mune-deficient
ani mal s, i mune-deprived or congenitally athymc or

SCI D m ce.
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These nodel s have been devel oped by many
groups around the world, essentially, now | think
we have enconpassed nost of the nodels of various
chil dhood cancers, solid tunors, and also there are
groups that have nodels now of acute |ynphocytic
| eukem a from chil dhood both at the diagnosis and
rel apse stage.

[Slide.]

When we | ook at these types of nodels, we
have to think about how to validate them and in
the prenol ecul ar characterization era, one of the
ways of doing this was to ask whether the nobdels
respond qualitatively and quantitatively to drugs
known to be active in the respective clinica
di sease

So, we can ask if a diagnosis nodel of
rhabdonmyosarcoma, for exanple, whether it is highly
sensitive to the drugs that are active in the
clinic, and clearly, that is the case.

We can ask whet her tunors devel oped from
children that relapse fromtherapy are
significantly | ess responsive to those drugs in the
mouse, and that clearly is the case, and that tells
us that it is not just a consequence of

transplanting a human tunor into a nouse that
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dictates the response.

Then, we can ask whether the nodels
prospectively identify effective agents. W
started to look at this in the md-'80s with Mrk
Horowitz and Andy Green at St. Jude, and
denmonstrated that these nodels could be quite
useful in a prospective node.

So, we look at retrospective data where we
| ook at the drugs that are shown to be active in
the clinics, vincristine, cytoxan, dactinonycin,
adriamycin, the first three being sort of standard
therapy for rhabdonyosarconas, we can see that in
the panel of xenografts, we get a fairly high
response rate to vincristine, the | owest response
rate to dacti nonycin.

On the right side of the presentation, you
see the reported clinical response rates to single
agents, so this is pretty historic data, and nay
not be currently applicable to the way these drugs
are given at the present tine, but at |east there
is an interesting correlation between the activity
in the nodel systens, and the nodel systens clearly
show activity of drugs that are known to be active
if you use the criteria in the nodel systemthat is

used in the clinic.
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We are not particularly interested in
growth inhibition, we are interested in tunor
regressions and conpl ete regressi ons as bei ng
obj ective responses in the nouse.

If we | ook at the npbdel systens in a
prospective node, in the md-'80s, we identified
mel phal an, as | mentioned, with Mark Horowi tz and
Andy Green, and showed that in the nodel systens,
mel phal an, a bi functional al kylating agent, is
extrenely active in these nodels, and clinically,
at St. Jude, it was shown to be effective in around
80 percent of children at diagnosis with Stage 4
rhabdonyosarcomas in an upfront w ndow tri al

More recently we have | ooked at topotecan
The response rate in the xenografts is around 70
percent, and has clear activity in clinica
rhabdonyosarcoma, interestingly, with a higher
response rate in the al veol ar subtype
rhabdomnyosar comas, which is the predom nant node
that we use in the preclinical setting.

[Slide.]

Turning to anot her nodel which we have
devel oped quite recently is nodels of WIns' tunor.
We are trying to devel op a nodel of diffuse

anaplastic Wlns' tunor, which is very rare, but is
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chenmo-refractory and has a poor prognosis, but to
do this, we have to establish a very |arge nunber
of WIlns' tunors, and nost of them have been of
favorabl e histol ogy shown from W1 through W10

These tunors are exquisitely sensitive to
vincristine. The 6+ on these graphs is conplete
regression without growh during a 12-week period
of observation. Simlarly, npst of these tunors
show obj ective responses either in PRs or CRs to
cytoxan in the nmodel system again very consistent
with the activity of these drugs in WIns' tunor of
favorabl e hi stol ogy.

In the bottomline SKNEP, which is a
di ffuse anaplastic, is nuch |l ess sensitive to
vincristine although it retains sensitivity to
cytoxan. So, we produced this nodel to see if we
can identify prospectively drugs that m ght be of
value in relapsed WIns' tunor and the canptothecin
agent, topoisonerase |, topotecan, they are
exquisitely sensitive to this agent, and this has
been the subject of a Phase | trial with Jeff Done
at St. Jude, and will subsequently be put into a
national trial based on sonme rather pronising
results even in the Phase | trials.

[Slide.]
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So, the other aspect is the nore nodern
characterization of these tunors, and that is to
| ook at themin terns of gene expression and
proteomcs, and the WIns' tunmors have a very high
| evel of expression in certain kinesians, nuch
hi gher than any other tunor that has been
identified by the G axo/ Smth/Kline group

Consequently, we are working with GSK now
to see if a particular inhibitor will have
significant activity against WIlns' tunors, perhaps
nmoving us into nore of the nol ecular real mof drug
devel opnent.

[Slide.]

So, where do xenograft nodels fit? W
believe they can be useful for identification of
novel agents, both cl assical cytotoxic agents and
those that work through defined nol ecul ar targets.

W believe we can identify drugs that have
very broad spectrumactivity both in a w de range
of pediatric tunor types when grown in animals. W
can identify drugs that show a | ack of
cross-resistance with currently avail abl e therapy.

We believe that the nodel systens may be
hel pful in optim zing schedul es of administration

and will allow us to develop relationshi ps between
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tunmor response and the systemnic exposure of these
drugs, and | amgoing to deal with these last two
points in alittle bit nore detail

[Slide.]

These are exanpl es of tunor growh and the
schedul e dependency of the canptothecin agent
irinotecan CPT level. Shown on the left panel is
the growmh of individual tunors in mce, in SCID
nmce, without treatnent.

In the center panel, we are |ooking at the
effect of CPT-11 given for five days with cycles
repeated every 21 days over the first eight weeks.

In the right panel, the drug is given over
10 days.

What is inportant to note is the total
dose per week and total dose over the entire course
of therapy between the two groups is identical, so
| ower doses for a longer period of tinme are clearly
more effective than are short, nore intense
courses. This applies to all the canptothecin
agents we have | ooked at so far.

[Slide.]

At least initial prelimnary data |largely
fromPhase | trials suggest that there nay be sone

benefit in going to | onger dosing schedules. At
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the top is shown available clinical data for
topotecan, and at the bottomis shown irinotecan
dat a.

One can see that with a daily times 5, we
are seeing even in Phase | sone activity around 8
percent, but the two trials that have | ooked at the
protracted schedul es of 5 days tines 2 are show ng
consi derably hi gher response rates.

Simlarly, if we |look at the bottom panel,
the two studies that are published using daily
times 5 times 2 schedule are clearly giving
response rates that are higher than this obtained
for the daily tines 5.

This is Phase | data, and obviously, it
woul d be nice to do a random zed study in Phase ||
but I think the animal data is very conpelling.

The protracted scheduling of these drugs, which are
after all very specific cell cycle dependent
killing agents that work only in S-phase during DNA
replication, that a protracted schedul e of

admi ni stration makes a | ot of sense based on the
mechani sm of action of this class of agent.

[Slide.]

So, we have, rather than using nouse

maxi mum t ol er at ed doses, we have tried to devel op
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rel ati onshi ps between response and drug systemnic
exposur e.

[Slide.]

So, we have taken tunors from children
grown themin a variety of mce, and then we can
| ook at questions of dosing, schedul es of
adm nistration, and relate this to the pattern,
phar macoki netic pattern in terns of systemc
exposure and AUC

Then, we have taken this information and
have designed clinical trials that as closely as
possible paralleled the results we have obtained in
the animals, perhaps to give optiml dosing of
t hese drugs.

So, this allows us to make a conpari son of
the system c exposure, the AUC, at a nmaxinmum
tolerated dose in patients, with the AUC causing
tumor regressions in the nodel systens.

[Slide.]

Retrospectively, we can | ook at data that
we have generated over the last, say, 10 years, and
| ook at a group of drugs that really have not had
any activity in the clinic, yet, have had activity
in the nodel systens, or alternatively, have had

activity in nodel systems and have activity in the
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32

clinical situation

What | have done here is to show you the
relative tol erance of the nmouse relative to human,
AUC, the system c exposure of a drug at a nmaximum
tol erated dose in the nmouse divided by AUC at the
MID in the hunan.

You can see for DWP-840, there is about a
15- to 20-fold greater tolerance in the nouse than
there is in patients. For carzelesin, it is around
80-fold difference.

On the other hand, on the right colum, if
we | ook at the effective dose range, so if we are
| ooki ng for objective responses as a function of
decrease fromthe MID, the maxi mumtol erated dose
in the nobuse, we see that npbst of these drugs have
a very limted range with effective dosage, so
carzelesin, for exanple, we achieve 80 tines
greater system c exposure in the nmouse than human,
and yet, the effective dose range fromthe MID in
the mouse is less than 2, so if we divide the dose
fromthe MID by half, we still |ose any objective
regressions in nodel systens.

On the other hand, we take a drug such as
mel phal an, where there is a positive activity in

the clinic and in the nmodel systens, we see that
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the AUCs are essentially identical in muse and
human, the dose effective range is 3- to 4-fold,
and we see activity in the clinic.

For a drug such as irinotecan, which is
really a very exceptional drug, we see that the
mouse i s about 16-fold nore tolerant to the active
met abolite SN-38. The dose effective range of this
drug is around 100, the reason for that, we have at
this point no idea.

[Slide.]

On the other hand, we can take a drug that
is currently in Phase | and potentially could go
into Phase I, M3d-114, and we see that the nmaxi mum
tol erated dose, we see dramatic activity in 14 out
of the 16 tunors. Anything that is a 4+ on this
table is an objective regression 50 percent, 5+ is
a conpl ete response, 6+ is conplete response
wi thout regrowth during a 12-week period of
observati on.

One can see dramatic activity at the MID
in the nouse, but if we reduce that dose by 4- to
5-fold, we see that, in reality, there is only one
obj ective response out of 14 tunors that have been
eval uat ed.

The problemis even at this dose, we are
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34
still 10-fold above the system c exposure that can
be achieved in children. So, this would be a drug
that we would say would have a low priority to go
forward in a Phase Il trial

[Slide.]

So, with respect to neurobl astoma, we have
made one preclinical prediction. Using the
topot ecan scheduling of daily tines 5 tines 2, so
it is Monday through Friday, Monday through Friday
in the animal s because we don't treat themat the
weekends.

Preclinically, we saw activity, objective
responses in 4 out of 6 tunors at a systenic
exposure of 100 ng.hr/m topotecan | actone, which
is the active form

So, we conducted a targeted Phase Il trial
under the | eadership of Victor Santana at St. Jude
to target the exposure to 100 ng. hr/m plus or
m nus 20 percent. In clinical Stage IV
Neur obl ast oma, the responses of that trial are 16
out of 28 partial responses or around 57 percent,
suggesting that if we translate accurately will be
doing the aninmals, then, there is a good
correlation with clinical activity.

[Slide.]
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So, where do xenograft nodels fit in drug
devel opment for chil dhood cancer? It really would
be nice to include pediatric tunmor nodels in the
early stages in NCI screening or industry or
academ a, but having tried that for about 20 years,

it seems fairly unlikely to happen.

We believe that the nodels will be able to

prospectively identify active agents. W believe
that the nodels can be used for optinm zing

adm ni stration schedul es and perhaps putting the
appropriate schedule into the clinic at an earlier
time.

We believe that the nodels may be usefu
for prioritizing agents that go into Phase | as
there are many agents out there with little basis
for anticipation that they will have activity in
pediatric tunors, and we believe that the system

may allow rational decisions to advance or stop

devel opment fromthe Phase | to the Phase Il step,
because Phase Il trials in pediatrics, especially
single institution Phase Il trials can take severa

years and consume consi derabl e resources.
I think the data fromthe animal nodels
will certainly help us to focus Phase Il trials

wher e appropri ate.
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[Slide.]

So, in conclusion, valid nodels of
chi | dhood cancers do exist if they are used
intelligently. Models reflect clinical drug
sensitivity.

Speci es differences in drug disposition,
met abol i sm and tol erance are the major problens in
accurately translating results.

The nodels accurately identify clinically
active agents when system c exposure is nornalized
bet ween speci es.

[Slide.]

In terms of practical considerations, what
do we need? W need access to drugs at an early
stage. W need to establish a national consortium
to enconpass virtually all of the frequently
occurring pediatric tunors.

We need to devel op predictive
phar macoki netic nodels to translate data fromthe
animals to the clinic.

W need to characterize avail abl e nodel s
t hrough genomic or proteomc screens to identify
nmol ecul ar targets that are expressed in the
pediatric tunors that may be the subject of drug

devel opment for adult malignancies.
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We need to devel op a fundi ng nechanismto
support experinentalists involved in preclinical to
clinical translational studies.

In terms of characterization of current
nodel s usi ng nol ecul ar techniques, this is an
initiative devel oped through CTEP at the NCl
through Mal col m Smith and Barry Anderson, and
simlarly, the idea of establishing a nationa
consortiumis also being led by the sane two
i ndi vi dual s and Peter Adanson, COG

[Slide.]

So, this is the proposed schema for
devel opi ng a national consortiumw th Tunor A
through E, panels of different pediatric chil dhood
cancers that will be evaluating drugs in various
sites around the U S. and perhaps abroad, but the
idea is to bring in a drug, drug X froma
phar maceuti cal conpany, then, to screen according
to the wiring di agram shown here.

The idea is to identify drugs that have a
specific activity against a particular tunor at the
MID in mce, but then if so, to do a ful
dose-response curve pharmacoki netic work-up and,
where appropriate, to use transgenic or orthotopic

nmodel s as secondary screens after subcutaneous
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xenograft evaluation, and then to take this data
and, through central analysis, refer it back to the
Devel opment al Therapeutics Committee of the
Children's Oncology Group to all ow and hope sone
prioritization of drugs going into pediatric
trials.

VWhat this clearly needs is a buy-in from
the pharmaceutical industry where they will allow
early access to drugs that are in early clinica
trials to be put through the screening nodel wth
the hope of identifying drugs that will be hel pful
to pediatrics.

Thank you.

DR. SANTANA: Thanks, Peter. | am going
to hold questions and conments because we do have a
brief period after the three presentations, and
these three presentations kind of carry the sane
t hene.

I want to thank Peter again and then | am
going to invite Ed to go ahead and give us his
perspecti ve.

Applying Preclinical Data to dinical Studies

Edward Sausville, M D.

DR SAUSVILLE: Thank you very much. | am

happy to have this opportunity to present a
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perspective fromthe Devel opnental Therapeutics
Program at NCI on these inportant issues.

I would like to, first of all, have a bit
of a disclaimer. | amnot a pediatrician, so the
perspectives that | have been asked to address
woul d be of general relevance as we apply themto
adults, but as you will see, | think they raise a
nunber of issues that will come up in the course of
t he day.

[Slide.]

The goal s of preclinical drug studies
proceed at least froma regulatory framework from
the standpoint of deriving the data to support an
I nvestigational New Drug application. This is
approval by the FDA to conduct human studi es, and
the main criteria is safety and likely reversible
toxicity to allow the start of Phase | trials.

There are a nunber of special issues that
one coul d i magi ne com ng up in the devel opment of
pedi atric Phase | oncol ogy drugs. There are
relatively few things we conpare to the adult
popul ati on of patients, however, there are nmany
agents, and therefore the question conmes up of how
we can best match the patients to drugs that are

avail abl e that hopefully would ultinmately benefit

file:///IC|/Daily/10170onco.txt (39 of 322) [10/29/02 9:15:02 AM]

39



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t hem

There is clearly an unnet nedical need
with respect to the patients in the pediatric
popul ation that come to the point of being
candi dates for this, however, there are ethica
concerns in that whereas in adult, there is the
capacity to make an infornmed consent and oftentines
in the populations that are selected for study, not
the need for urgent response, this clearly is not
the case in the pediatric popul ation

These patients in the pediatric age group
frequently have seen nuch prior treatnent, are on a
nunber of conconitant nedications, and therefore,
how t hese m ght influence the experience of an
initial first in human drug as applied to the
pedi atric population is a concern

Lastly, as we have heard many tines,
pedi atric patients have a unique biology both in
the tunor and the host, and therefore the val ue of
adult data in study design, | think is of issue and
will be considered in this neeting.

[Slide.]

Now, the classical NC recomendations
that have governed the entry of new drugs--and this

is froma paper from Sylvia Marsoni and col | eagues,
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she is now back in MIlan, which emanates from her
time at the NCl--is to begin studies in pediatric
patients with solid tunors and | eukenmi as at 80
percent of the nmaximal tol erated dose observed in
adults with solid tunors. So, in essence, there
woul d be prior adult data prior to beginning the
pedi atric studies.

To enter solid tunor and | eukenia patients
at each level, and escalate in fixed, 20 percent
i ncrements, distinguishing nmyel osuppressive
toxicity that mght be actually desirable in the
| eukeni a popul ati on versus non-nyeloid toxicity.

In the absence of non-nyeloid toxicity, to
escal ate beyond the solid tunmor MID in | eukeni a
patients, in children

[Slide.]

However, there are a nunber of issues that
have conme to the fore that question this basis and
urge every consideration of this classica
practi ce.

First of all, fromthe standpoint of
bi ol ogy, pediatric tumors may have, and indeed have
been denonstrated to have, targets that are
intrinsically different fromadults, and therefore

adult data will never actually be available for

file:///IC|/Daily/10170onco.txt (41 of 322) [10/29/02 9:15:02 AM]

41



file://IC|/Daily/10170nco.txt

=

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

drugs directed to these targets.

From t he standpoi nt of pharnacol ogy, past
practice is weighted toward cytotoxics. The
question of the relevance of these practices to
so-cal l ed "targeted" agents that m ght not have
cytotoxi ¢ endpoints could be questioned.

Then, in terns of tinmng, there are many
new agents. There has been an expl osi on of
interest in the pharnmaceutical industry and
academ a over the past 10 years, and therefore a
delay in conpleting adult studies before
application in pediatric neoplasnms nmay therefore
actual |l y exacerbate the unmet nedi cal need

[Slide.]

Now, just to focus and clarify the
components of an IND, and this is primarily for
di dactics, but in addition to the definition of the
substance and the actual clinical plan, the
critical issues in putting together the INDis the
phar macol ogy and toxicol ogy infornmation and prior
human experience that go into this.

[Slide.]

So, how are Phase | dose and schedul e
fixed in adults? Aninmals, usually nmouse studies in

model s, define likely active schedul es--and Peter
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did a great job in illustrating some of the ways
that these can be used--bearing human-derived
t unors.

The |ikelihood of human activity is
essentially stochastic, the nore nodels with
activity, the greater |ikelihood of human activity.
Limtations, as Peter stated, are the difference
bet ween ani mal and human phar macol ogy and
met abol i sm

Drug concentrations or the effect on the
target, as Peter illustrated, and particularly with
respect to pharnacol ogy, can provide very inportant
ancillary information.

Toxi col ogy is conducted according to a
series of protocols devel oped by the NCl in the
1970s and whi ch address the requirenments of the
FDA.

The starting dose is a fraction of a dose
causing no or mnimal reversible toxic effects, and
escal ati on of dose steps occurs in a way that woul d
likely capture a reversible toxic effect.

[Slide.]

So, what are the problens with so-called
maxi mum t ol erated dose driven endpoi nts?

Drugs regul ati ng pathways inportant in

file:///IC|/Daily/10170nco.txt (43 of 322) [10/29/02 9:15:02 AM]

43



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

oncogenesi s or tunor biology are effective by
conbining with high affinity binding sites,

t herefore, one nust distinguish between targeted in
comparison to non-targeted toxicity in relation to
these binding sites.

Clearly, if the tunmor or organi sm does not
reliably express a basis for a targeted effect,
there could be a msprediction of the potentia
val ue of the agent.

Whet her dosi ng beyond the effect on the
desired target buys additional therapeutic value is
not clear. Therefore, an additional interest is to
define, in preclinical studies, a biologically
effective dose, as well as the maxi mumtol erated
dose.

One coul d imagi ne, therefore, using a
bi ol ogic rather than toxic endpoints in Phase |

This issue is as inportant in the agents
that are under devel opment for adults as with
chil dren.

[Slide.]

Now regul atory consi derations for
preclinical devel opnment of anticancer drugs--again,
this is an area that has been witten about and

di scussed by many col | eagues at the FDA--and in
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this recent article from DeGeorge and col | eagues,
the types of preclinical studies expected for
support of clinical trials has to consider the

i ntended use of the drug, as well as the popul ation
of patients being studied.

In situations where potential benefits are
greatest, greater risks of treatnent toxicity can
be accepted provided that they are addressing these
at-risk popul ations and therefore the required
clinical testing can be relatively m nimal

[Slide.]

The application of this through the years
has led to a relatively abbreviated toxicol ogy for
oncol ogy drugs where, in the case of small nolecule
agents, two species, one rodent and one non-rodent,
and in usual practice, this is usually rats and
dogs, are studied on a clinical route and schedul e
that again follows NCI guidelines. Although
phar macoki netics is optional in a regulatory sense,
it is strongly encouraged.

Bi ol ogi cal s, in contrast, have a somewhat
di fferent approach where the focus is a nost
rel evant species, and this is usually a non-human
primate, again following the clinical route and

schedul e.
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[Slide.]

The objectives in preclinical toxicology
and safety studies are to deternmine in appropriate
ani mal nodel s, the maxi mumtol erated dose on the
desired schedule and elicitation of dose-liniting
toxicities, the definition of schedul e-dependent
toxicities, the docunentation of the reversibility
of adverse effects over the likely dose range to be
studied with the goal of defining a safe starting
dose.

[Slide.]

I list here the so-called standardi zed NC
protocols froma relatively earlier era where, in
m ce, dogs, and rodents, there is determ nation of
| et hal doses at various fractions of the dose range
anticipated to be used in humans.

[Slide.]

Over the past decade, NC toxicol ogy
phi | osophy has evol ved sonewhat, so that we now
focus on so-called agent-directed studies that are
i mportantly, pharnmacol ogically guided and to
integrate the safety studies with the preclinical
efficacy data and the proposed clinical protocol

This would lead to a rational eval uation

of the role of schedul e dependence,
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phar macoki neti cs, and metabolismin the devel opnent
of toxicity, and relate plasma drug | evels and area
under the curve to the safety and occurrence of
toxicity.

Actually, as Peter illustrated, this would
be an inportant opportunity to correlate with
activity in the preclinical npdels.

And, inportantly, to extrapolate toxic
ef fects across species.

[Slide.]

The goal of this is certainly a better
scientific basis for devel opment, greater
flexibility in designing dose schedul es, and
allowing a data-rich I ND subm ssion to support
Phase | and hopefully, in a variety of the ways
listed here, optim ze the Phase | experience.

[Slide.]

So, toillustrate this briefly, just so
that everyone has a comon vi ewpoi nt of how this
proceeds, and all this data has been disclosed in
various AACR and ot her presentations, |shihara
Sangyo Kai sha submitted a series of
benzophenyl ureas, shown here, and using a series of
phar macol ogy studies, it was possible to show that,

in essence, the dinethyl was a prodrug for the
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other forns and that this was chosen to nove
forward

[Slide.]

In a variety of tunor xenograft nodels,
there was percent tunor over control, no worthy
evi dence of activity on a schedul e that was

intermttently either parenterally or by an ora

regi men.

[Slide.]

This led to toxicology studies that
exactly mrrored that schedule. 1In the rat, the

MID was 360 ng/ M
the dog, sonewhere between

150 and 240, and therefore, this experience drove
the determ nation of a starting dose, which as you
can see was one-sixth to one-tenth of that maximnmm
tolerated dose in the sensitive species. In both
speci es, there was concordance of the toxic effects
because at dose-limting effects on marrow and G
tract were observed.

[Slide.]

In addition to this, in addition to the
safety information, one determ nes what the
efficacious drug levels in plasma are, correl ates
drug plasna | evels and the area under the curve

with toxicity and safety, and attenpts to
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aneliorate toxicity by changing the route and
schedul e, and conpare toxicity with accepted
clinical agents when that is appropriate.

[Slide.]

Just to enphasize the point that Peter
made, and there are inportant influences on
schedul e and route and the appearance of toxicity,
sonme recent exanples are listed here. |f one |ooks
at pencl onedi ne, when given as a bol us,
neurotoxicity is dom nating, when orally given,
bone marrow toxicity donm nates. So, this
information is very inportant and routinely
acqui red before going into human experience, or we
go back and do it after the human experience
suggests it.

[Slide.]

So, how predictive of human experience are
these safety-testing algorithne? In NCI data that
will be presented in detail at the upcom ng
NCI - URTC- AACR neeting in Frankfurt, the predictive
power actually varies sonmewhat with the endpoint
desired.

If one wants to focus on a safe starting
dose, if one uses 2 to 3 species including rodents

and non-rodents, there is a 97 percent ability to
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predict actually a safe starting dose. This drops
somewhat if one uses the nouse only to about 83
percent.

But if one focuses on a correct
elicitation of the human naxi num tol erated dose,
there, no one species is actually conpletely
predictive. Rodents in particular are actually
very bad at predicting the nmaxi mumtol erated dose
It gets a little bit better in the dog.

We are aware of no in vitro or in silico
met hodol ogy that has yet enmerged to predict human
toxicity with the possible exception of efforts to
use marrow cul tures to distinguish between rodent
and human sensitivities.

[Slide.]

This data actually mrrors the industry
experience that was collated in a very usefu

publicati on whose reference is shown, where in data

that was contributed by a nunber of conpanies, from

a nunber of different therapeutic areas, if one

| ooks at the concordance between occurrence of
human toxicities that were observed in the clinic
wi th what woul d have been predicted by the aninals,
71 percent of the human toxicities were associated

with some toxic experience in aninmals.
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This was best mrrored by the non-rodents
and very poorly or at |east |less well captured only
in rodents, however, and this is an inportant
i ssue, approximtely 30 percent of human toxicities
were not predicted by the ani nal experience.

Thus, if one considers a situation where
there woul d be first in human experience in the
pedi atric popul ation, one has to consider that one
woul d be open, if one went forward with that, and
using the current algorithnms, to potentially
experiencing new toxicities for the first tine in
the pediatric population, and that is sonething
that this group |I hope will consider.

The concl usion of this body was that two
speci es are best predictors. Again, single
species, if one is going to use, the non-rodent
tends to be better than the rodent.

[Slide.]

So, consideration in applying these data
to the pediatric population |lead us to a nunber of
questions, and | would just list these.

First, how closely do adult and pediatric
maxi mum t ol erat ed doses actually correspond? |Is
there a difference between cytotoxics and

non-cytotoxics in this regard?
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Are the determ nation of classical nmaximm
tol erated doses still relevant if one is going to
apply this primarily to the pediatric popul ation,
or should the age, maturity, or the nature of the
tox species that is used be reconsidered if adult
human Phase | data is not actually to derive
pedi atri c dosi ng?

The i nportance of efficacy nodel
phar macoki neti cs and pharmacodynam cs in guiding
this, I think was well illustrated by Peter's talk
and needs to be hopefully applied on a broader
scal e.

Anot her issue that deserves consideration
is the chronicity, reversibility, and
age-rel atedness of target-related toxicities. For
exanple, it is well known that anti-VEG- receptor
ant agoni sts have effect on the bone growh plate
and therefore could be qualitatively different in
their inplications for use in the pediatric
popul ati on.

The recently studied anti-EG- receptor
ant agoni sts | i kewi se have a cutaneous toxicity that
is relatively well tolerated by nost adults. How
it would extrapolate to growing skin and its

inplications is a matter that is certainly not
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clear in the literature.

[Slide.]

I would Iike to acknow edge the
contributions of ny colleagues who are listed here
to ny presentation, who have inportantly put
toget her this data.

Thank you very much.

DR SANTANA: Thanks, Ed.

We are going to continue noving forward
and | will ask Pat Reynolds to get started with his

present ati on.

Applying Preclinical Data to dinical Studies

Patrick C. Reynolds, MD.

DR REYNOLDS: Thank you, Vic, and thank
you for the invitation, Steve

VWhat | want to address, you have heard
about in vivo nodels, | want to address prinarily
invitro nodels, but to also contrast a little bit
about the kinds of things we might learn fromin
vitro nodel s versus in vivo nodels in terns of
preclinical drug testing in pediatric cancer.

[Slide.]

One of the nodels that |ed to successfu
clinical application of in vitro testing is shown

here, which is studying retinoic acid. Initially,
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this work was done with transretinoic acid and then
it was recogni zed that we probably couldn't obtain
the levels we needed in patients with transretinoic
acid, so it was in vitro nodeling, that is shown on
the righthand panel, using a dose schedul e that we
t hought woul d be obtainable in patients of
essentially two weeks exposure targeting 5
m cronol ar | evels, which got significant responses
invitro, and led us to do a Phase | study, which
docunented we could get those levels in patients,
and then went on within the Children's Cancer G oup
to do a random zed study in which conpleting
cytotoxic therapy patients were random zed to get
either 13-cis-retinoic acid or no further therapy.

That showed a significant benefit for
those patients random zed to get 13-cis-retinoic
acid and has led to its incorporation within the
treatment of high-risk neurobl astona in nost
centers at this point.

[Slide.]

If one looks at in vitro testing of
anti-neoplastic drugs, the assay systens that you
use really need to have a w de dynam c range

Ideally, 3 to 4 logs of cell kill should be

measur ed, yet, you need to still have a high throughput.
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The cell |ine panel that you enpl oy needs
to have multiple cell lines. These need to include
those that are not only the ones at diagnosis that
are going to be sensitive to normal drugs, but the
ones that are going to be resistant to the standard
drugs used to treat the patients as we see them
t oday.

Maj or mechani sns of resistance need to be
identified and reflected in the cell line panel
Exposure to drugs should be done at clinically
achi evabl e | evel s and schedul es.

As hypoxia is known to antagoni ze a numnber
of drugs in terms of their antitunmor action,
testing really needs to al so be done under hypoxic
condi tions.

[Slide.]

Now, the limtations of in vitro testing
are well known. One is the selection for cel
cultures for their ability to growin vitro, m ght
not reflect the human condition

Artificially high drug exposure can occur
invitro, and one has to be careful to | ook into
that when one is designing these types of studies.

Cell culture oxygen conditions in standard

i ncubators far exceed the physiol ogical, and one
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1 needs to take that into consideration.

2 Cell-to-cell contact, especially with

3 normal cells, is not preserved.

4 But if one designs the types of

5 preclinical testing that one carries out to take

6 into consideration these sorts of linmitations, it
7 may be possible, as we have seen at least with the
8 one exanple | showed you, to use in vitro data to
9 move forward a drug successfully into the clinic.
10 [Slide.]

11 Qur approach is to use a very high

12 t hroughput, high dynam ¢ range systemin which we
13 have digital image mcroscopy that works with an
14 inverted microscope to neasure in 96 well plates,
15 vi abl e cell nunbers, and shown on the righthand

16 panel, you can see the dynam c range goes through 4
17 logs if one seeds the viable cells into a plate in
18 the presence of excess dead cells.

19 This relies upon fluorescein diacetate,
20 whi ch shows you the viable cells, and you can see
21 here in one of these inmages froma microwell that
22 you can easily recognize the viable cells as being
23 brightly stained, and this is what the conputer is
24 essentially recogni zi ng.

25 Using this system we have characterized a
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nunber of neuroblastoma cell lines, and this shows
you the panel we sel ected, which enconpasses those
at diagnosis, shown on the |efthand side. 1In the
m ddl e are patient sanmples that were placed in the
culture after progressive disease, during induction
chenot her apy, many of which are matched to those
fromthe di agnostic speci nens.

Then, those placed in the culture at tine
of recurrence after myel oabl ative therapy. As you
see, the fold resistance to the drugs tested in
this particular experinment, which was a
carbopl ati num cisplatinum nel phal an, doxor ubi cin,
et oposi de, all conmonly used agai nst neurobl ast oma
clearly goes up to sone degree when one gets
recurrence after induction chenotherapy, but
clearly, there is a high degree of resistance
occurring after transplant as one m ght expect, and
this is sustained resistance.

It is, in fact, those cell lines that we
feel allow us to select new agents better because
these are, in fact, the kinds of tunors that we are
going to see if you are going into Phase | or |
setting in the children since nost children are now
treated with nyel oabl ative t herapy before they

recur.
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[Slide.]

One of the types of agents we have worked
up in vitro with that systemis a gl utathione
depl eter that we obtained fromthe NCI, buthionine
sul foxi mne or BSO and this shows you the
dose-response curve in red for mel phal an, by itself
inthis cell line, adding mel phalan plus 1
m cr ool ar BSO.

Keep in mnd the adult experience was that
continuous state |evels of 500 mcronolar BSO were
obt ai nable. That caused a significant
sensitization. You go up to just 10 m cronol ar
BSO, you get a really tremendous sensitization in
this cell line.

[Slide.]

In fact, this is work by d ark Anderson at
Children's Hospital, L.A, and within the NAT
consortium he had done a pilot study. This shows
you one of the patients fromhis 30 percent
response rate he saw in the pilot study in which
recurrent neurobl astoma after nulti-agent
chenot herapy, saw a dramatic shrinkage of tunor
treated wi th BSO nel phal an.

In this particular study, there were no

stemcells support given, so we were limted in
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1 giving the nel phalan to doses that were tol erable
2 with the amobunt of product toxicity that was going

3 to occur, and there is currently a Phase | study

4 ongoi ng | ooki ng at dose escal ating the nel phal an in

5 the presence of BSO, which we expect woul d achieve

6 even a hi gher response rate.

7 Again, this is another exanple of an agent

8 moved into the clinic that has shown responses in

9 the clinic all based upon in vitro testing, and not

10 xenograft testing.

11 [Slide.]

12 Now, xenograft nodels for drug testing,
13 whi ch you have heard el egant work from Peter

14 al ready, fromthe St. Jude's group, and of course
15 others doing simlar types of work, these provide
16 anot her way of | ooking at drugs and one that

17 certainly gives you kinds of information that you
18 can't get in vitro.

19 The ki nds of nodels that you use there,
20 think you need to use, as Peter has shown, signs
21 that are responsive and resistant to standard

22 agents. Subcut aneous xenografts allow for easy
23 measur enent, but nost pediatric tunors don't

24  present as subcutaneous tunors, so one has to

25 consi der other types of nodels.
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There is a lot of work going on in a
variety of |aboratories |ooking at intravenous
injection to nimc mninmal residual disease in nude
and SCI D nouse nodel s, and i mmunocyt ochem stry can
detect that MRD and characterize it.

The new rodent imagi ng nodel s are net hods
that can be applied to these nodels, allow for
assessnent of response in organs, potentially in a
variety of organs. To just show a sort of exanple
fromthat, | amgoing to show you in a noment the
ki nds of things one can do with that.

[Slide.]

The Iimtations of rodent nodels for drug
testing are as follows. One, as you have heard
al ready, the pharnacokinetics in the nouse is
certainly different fromthe humans, as applicable
to testing the efficacy as it is the toxicity, as
poi nted out already by Edward.

The adult mice, as well as adult dogs, |
m ght add, are what is used for this testing. One
cannot use the pediatric nodel in this setting, so
that mght be a limtation.

Animal testing is clearly |abor-intensive
and expensive. The subcutaneous tumors may be

quite different than the orthotopic setting, and
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transgeni c ani mal nodels, while interesting,
think we need to keep in nmind that if those are
used for drug testing, they will be providing
virgin tunmors that have not yet devel oped
resistance to currently enployed drugs, and this
has to be considered in applying data fromthose
types of nodels to going into the Phase | and |
setting.

[Slide.]

Just to show you an exanpl e of the types
of imaging that is coming out now, and there is
even nore exciting stuff comng with the |uciferase
assays and the mcro-PET scanners, but one can get
hi gh resol ution radi ographs now and pi ck up bone
net astases in these nouse nodel s, which can be
confirnmed, as you see in the center panel, by
hi st ol ogy.

There are even mcro-CT scanners
avai | abl e, which although a little nore
| abor-intensive than the plain filns for doing this
routinely, certainly confirmthe results that you
get with plain filnms or histol ogy.

[Slide.]

So, for drug testing in pediatrics, what

results should encourage pediatric clinical trials?
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I woul d suggest that nulti-log killing of
cell lines, nmultiple cell lines, including those
established at rel apse, and this obtained at
clinically achievable drug | evels, would certainly
be one criteria that should encourage us.

Activity against nmulti-drug resistant cel
lines in hypoxia shoul d be consi dered because the
tunors that we see in these patients will not be
presenting in 20 percent oxygen, so that has to be
a conponent at least of in vitro testing. It is
al ready a conponent of the in vivo testing that we
see in xenografts.

Responses in xenografts, ideally in those
that are multi-drug resistant, and significant
activity of drug conbinations night encourage Phase
I trials even if the single agents show only npbdest
activity.

So, | think that using the laboratory to
wor k out conbi nations is sonething that has been
under - expl ored and shoul d be enphasized in this
sort of work.

[Slide.]

What results shoul d di scourage pediatric
clinical trials? | think poor activity, i.e., less

than or equal to 1 log of cell killing at
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63
clinically achievable drug levels in multiple cel
lines mght want to nake us think tw ce about
whet her or not to move forward.

Qovi ously, poor activity in xenograft
nodel s known to be responsive to standard drugs
woul d be another, although we need to be carefu
because if one is doing a xenograft nodel, and one
can obtain nuch higher levels in the human than one
can in the nouse, then that would not be used to
di scourage you if you know you can get in the human
with the higher |evels.

Avail ability of agents with nore pronising
activity for the sane target popul ati on shoul d
factor into this, so one should take the sumtota
of the data together and apply it if one does not
have a | ot of agents in the pipeline that |ook
interesting, one still nmay want to nove forward an
agent, whereas, if there are a | ot of agents, one
may want to think tw ce

In other words, the whol e concept that we
have all been discussing in the NCI consensus
panel s that Ml col m has put together has been one
of prioritization, there is no black and white.

[Slide.]

In summary, preclinical drug testing may
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be a means of prioritizing new agents. There are a
variety of nodels for doing that, and these need to
be studi ed.

Val i dation of the existing nodels should
be undertaken both retrospectively, as well as
prospectively, against the basis of clinical data
we al ready have fromthe cooperative groups and
individual institution trials on agent activity.

Preclinical nodeling of drug conbinations
may facilitate the design of Phase | and |
studi es, and those should be explored, as well.

Thank you for your attention.

Conmi ttee Di scussion

DR SANTANA: Thanks, Pat.

I think we are going to take a few minutes
to have coments and di scussion on the three
presentations that we have visited regarding
preclinical nobdels.

I want to start by asking Peter a
question, and that is, do we have any sense based
on all the data of xenograft nodels what the fal se
negative rate is? That is, that there is a drug
that we have tested in xenografts that we have said
for X, Y reason, it is not active, we are not going

to use it, but then ultimately, there has been
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experience clinically with that drug, and actually
it has been found to be active.

Do we have a sense of what that threshold
of false negativity may be?

DR HOUGHTON: | don't think we do with
respect to the pediatric nodels although we can
| ook at the drug, such as etoposide, which is
clearly very active, and that nay be one exanpl e
where the nmouse nodel under-predicts activity,
because in the nouse, etoposide is cleared very
rapidly relative to that in children.

So, that woul d probably be the best
exanpl e of a fal se negative in the nodel systens,
but | think if you use the nodels and you rel ate
tunor response to pharmacoki netics, then, even if
we had that data showing relative |ack of activity,
and sone tunors do respond, but it's not dranmatic,
and we had the adult data showi ng the PK was naybe
five, 10 tines higher, | think that would be a
reason not to preclude that drug frompediatric
trials.

The whol e ongoi ng process of node
devel opnent is an experinment. | don't think I
intended to indicate that if a drug didn't show

activity in the sort of broad panel of nodels that
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we presented as a potential consortium that that
woul d preclude a drug going into the clinic.

In fact, it would be very useful if those
drugs did go into the clinic, because we need to do
experinments that validate that preclinical nobdels
do have any role.

DR. SANTANA: | have got one foll ow up
with a comrent that you nade, which is this issue
of using preclinical nodels in the new era of
bi ol ogi cs, because | think we are so used to these
preclinical nodels hel ping as standard cyt ot oxi cs,
but I want to hear nore thoughts fromyou or from
your group and how we can apply the nodels that we
currently have to try to address these issues of
the biol ogics, which may be completely different,
and we are going to have to face in pediatric, too,
because they are going to be used.

DR SAUSVILLE: | think you touch on what
is also an energi ng experience, and | woul dn't want
to inply that there is substantial data to support
one position or the other

VWhat does seemto be emerging, and this is
very much on the plate for oncol ogy, drug
devel opment in adults, is that there is a

di sconnect between the science that devel ops the
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drug and then the clinical testing that goes on.

In many cases, conpanies wll launch
fairly large Phase Il and even Phase Il trials
with essentially no data as to the expression of
the target in the popul ati on, whether the
pharmacol ogy that they are observing in the adults
actual | y addresses the targets.

So, | think there is a |ot of concern, and
we can point to recent, shall we say, |ess than
optimal outcomes in terms of such experiences. An
exanpl e would be the matrix netall oprotease
situation where one has to consider whether not
characterizing the effect of the drugs on the
target as part of the clinical devel opnent scenario
has really conpromised the ability to make progress
in these areas.

What that nmeans to ne and to nany of us at
NCl is that we are strongly encouraging the
grantees that we work with to devel op protocols
where the assessnent of the nol ecul ar target
addressed by the drug is built in, if possible, to
some aspect of the drug's devel opnent process.

We are very interested in supporting
preclinical nodeling efforts where in addition to

the pharnmacol ogy information that relates to
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efficacy and toxic effects, pharmacol ogy
information related to the effect on the target
could be very inmportant to have available in
deci si onmaki ng.

So, we can only stand in the bully pulpit,
so to speak. | think this is going to require a
bit of a behavior change on the part of people who
do clinical trials, and also it is going to require
an advance in diagnostic efforts, so that you can
easily di agnose the presence of the target in these

di fferent popul ati ons.

DR. SANTANA: | think a foll ow up coment
to that, | don't want to nonopolize the discussion,
but a followup to that is the whole issue, | was

i mpressed by your one-third of the tinmes that your
model cannot predict the toxicities that will occur
i n humans.

| have a suspicion, and | nmay be
compl etely wong, | have no evidence to have the
suspi ci on except to say it nmay be rmuch higher in
biologics if the preclinical nodels cannot
adequately assess the toxicity in those scenari os.

Wio was first? Go ahead.

DR. GOOTENBERG. | amjust speaking from

the vi ewpoi nt of FDA biologics. W certainly take
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that into account in the ways that we would like to
see the starting doses as a certain safety

t hreshol d bel ow the NOAEL | evel, not bel ow an MID
in preclinical nodels, and we also are very
interested in assessing optinal biological doses,
the sane as you are saying, in many of these nobdels
where an MID is really not a rational goal

DR PRZEPI ORKA: Two qui ck questions for
Dr. Sausville.

First, you indicated that the anim
nodel s do not accurately predict the human MID, and
cited NCI data as your reference. Was that based
on nmg/ kg or actual drug exposure, and do you know
if there is a difference between the predictability
if you do this based on drug exposure rather than
mg/ kg?

DR SAUSVILLE: It was ultinmately done on
nmg/ kg or basically bioservice area issues. It has
not been nornmalized with respect to pharmacol ogy
issues. You are quite correct that there mght be
a better refinement if one considers that.

DR. PRZEPI ORKA: You al so raised the
question about whether or not the adult and
pediatric MIDs correspond. At a previous neeting,

we had tal ked about they may not correspond and
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70
that there is data out there that can be | ooked at
to see whether or not we should change the 80
percent rule.

Since that time, | was wondering had
anybody gone back and | ooked at that data to see
whet her or not that rule is truly valid.

DR. SAUSVILLE: On that, | would have to
defer to ny colleagues in the pediatric part of
CTEP. | think one point that addresses--again,
am speaking fromdata that is in the
literature--one does have the inpression that with
the passage of tinme, the ratio between the MIDs is
changing, so that there is a better correspondence
currently than there was in the past perhaps.

Again, | think that is a cytotoxic-driven
sort of experience, so while | believe that at one
| evel, such an analysis that you described may be
fruitful in refining the basis for that, | also
think, as was pointed out a few nminutes ago, really
addressi ng concentration that addresses the target
modul ation is going to be real inportant, at |east
as equally inmportant to ne in making that
consideration. WMalcolmor Barry, you may want to
conment .

DR. ADAMSON: | think that everyone shoul d
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71
start with an edge is on target that, because of
the changi ng nature of the patient popul ation that
are studied, both adults as well as pediatrics, the
di fferences, the divergent differences that we have
seen (inside topics) are, | think, fewer at this
poi nt .

For the biol ogics, we have had sone
experience of, in fact, there may be significant
differences in tolerability and the 80 percent rule
is probably not a relevant rule for sone of the
bi ol ogi cs because children, at least in certain
situations, may be more sensitive to the biologic
toxicities of sone of these agents.

So, we don't have a lot of preclinica
data that can guide us on this front, and | think
on an agent-by-agent basis we have to have
di scussi ons and considerations as far as where we
ought to start.

We are usually, however, not a | og away
fromwhere we end up. W are not sort of held to
the same linitations. Because we have the adult
experience in front of us, we don't necessarily
have to start at one-tenth of a nouse dose and have
mul tiple escal ations.

What, in general, we are tal king about is
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the addition of one or perhaps two additional dose
|l evels if we have concerns about the tolerability
in children.

DR. BLANEY: | would just like to nake a
comrent that sometimes the MID that we define in
the Phase | setting isn't ultimately the dose that
patients in the front-line setting will tolerate.
They will frequently tolerate nore, at least with
the cytotoxics, so the Phase | is only the first
step and further dose refinement may need to occur
earlier in front-line treatnent protocols.

DR H RSCHFELD: | had a question, which
is a nore general one, so any one of the panelists
or anyone else with a thought in the area could
respond.

There was a distinction made between
bi ol ogi cal s and cytotoxic drugs. Wat | would want
to ask is, given our current know edge of the
various preclinical nodels, are there sensitivities
which are driven by the type of agent, that is, is
it the therapy which is deternining the sensitivity
and specificity of the nmodel, or is it the tunor
types that are in the nodel which are then nore
critical

| know the answer can be, well, alittle
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of both, but | just wanted to raise the issue that
maybe for sone classes of drugs, if that is the
case, then, certain nodels m ght be appropriate, or
if it turns out that it is the tunor and it doesn't
matter what you throw at it, that it is always
going to be predictive, then, that would be another
scenari o.

DR HOUGHTON: | think if the latter is
correct, then, we are in trouble, because we are
devel opi ng nol ecularly targeted drugs for specific
reasons, and if it doesn't matter if your target is
there and the tumor responds, then, we are doing
somet hi ng wr ong.

I think what we would like to achieve,
and, Malcolm correct ne if | amoff base, is that
with the pediatric nodels that are available, is to
characterize them so that we can identify
potential targets that nmay also be the targets for
drug devel opnent in the adult popul ation

So, then if there is a specific kinase
inhibitor that is being targeted for adult
treatment, because that particular kinase is
over-expressed in tunor X, then, we could at |east
focus the use of that drug agai nst the nodel s that

express the target or over-express the target as a
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first attenpt to see whether target inhibition
relates to tunor response, and we can do this quite
readily in the animals, nmuch nore readily than we
can in the clinic.

The second step would be to say does the
drug have a wider application than just the tunors
that have the over-expression of that target, and
think with that sort of data, we may well be able
to answer the questions you raise, but | think at
the monent, the data is not available to
definitively answer the question

DR SAUSVILLE: | would point out that of
the data that exists, it is sending a m xed
message. | nean if you |l ook at the experience with
STI571 and bcr/abl, there, there was an exact
correspondence between the behavi or of the regul ar
ol d xenografts and the target in the regular old
xenografts, and we all know the story.

If you l ook at the history of the farnesyl
transferase inhibitors, there, it has been very
di vergent, where the animals at one |evel or
anot her greatly increased enthusiasmfor agents
that, at least in their initial iterations in the
clinic, have been somewhat nore probl enmatic.

DR. SANTANA: Any other further conments
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or response to Steve?

DR SMTH | would just echo what both
Peters said in two comments. One is we do have an
ongoi ng proj ect where we are attenpting to coll ect
a panel of pediatric cell lines and xenografts, so
that those can be characterized nolecularly, so
that that can then informboth in terns of their
gene expression profiles, but also tissue arrays
and protein arrays, that can informthe issues of
mol ecul ar targets for specific chil dhood cancers,
and informthe preclinical testing process.

The second point, to echo Peter Adanson's
poi nt or Susan's, that when we started, between 60
and 80 percent of the adult MID, we are not |ogs
of f.

You know, typically, we are either at the
MID, we are one or two dose |evels bel ow the MID,
or you have to drop back one dose level, so
essentially, you know, it remains a very efficient
way to introduce a drug with relative safety into
the pediatric popul ation, and then, you know, to
determne a dose in this heavily pretreated
popul ati on, recogni zing that when we go forward, we
may have to make additional nodifications in |ess

heavily pretreated patients.
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DR. VEI TMAN: A conment and a question

We certainly did | ook at recently sone of
the changes in MIDs between adults and children,
and there has been a trend with the cytotoxics at
| east for a decreasing nargin or difference between
t he two.

I think when we | ooked at it in nore
detail, it was due to the fact that certainly the
kids that were going into Phase | studies were nuch
more heavily pretreated, nostly transpl ant
al | ogenei c, autol ogous transplants, radiation
conpared to a lot of the adults that were going on
study are very mininmally treated, in fact,
sonetinmes no prior treatnent at all, so | think
that was affecting at | east for cytotoxics. That
is a conment.

I guess as a question for either Pat or
Peter, looking at the schematic, particularly that
Peter showed, can you give us some idea | guess of
the tine franme to develop a gestalt for an agent,
whet her you think it is going to be active or not
and warrant going into pediatric studies,
particularly going through either that schematic or
cell line studies, again, a tine frane.

DR. HOUGHTON: U timately, we would |ike
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to start by screening 15 drugs a year through this,
and that is a study of in a sort of conservative
way, so | would imagine a first cut to show any
activity would be on the order of three nonths, and
then i f we showed activity, say, in neurobl astoma
nmodel s, to run through the dose-response curves,
woul d be another three to four nonths.

So, we are talking about a six- to
ni ne-nonth period of generating data, which is not
aterrificly long period, | think.

DR VEI TMAN:  Woul d that be different for
cytotoxic versus targeted therapy where you could
potentially feel that there may be nore nol ecul ar
studi es that woul d need to be done to validate the
nodel ?

DR. HOUGHTON: | think we have to be very
specific as to what the screening programis,
because you could expand it to the point that it
becones so huge and all enconpassing that you would
never get anything done.

I think the initial experiments will have
to be to evaluate a drug in ternms of its antitunor
activity. A secondary conponent of that would be
target validation in terms of target inhibition,

but | think that has to be done outside this
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initial screen.

It may be that particular |abs would | ook
at that outside the screen. | think the initial
screen is set up to look for antitunor activity as
the primary function. It may devel op beyond that,
but | think we have to be focused in the design of
the experinment at the front end.

DR SANTANA: Pat, do you want to add onto
that as it relates to the cell lines?

DR. REYNOLDS: I think that the time
frame that Peter is discussing can be conpressed a
little bit for cell lines, but then if one sees
activity, one would probably expect to be going
into xenografts, as well, so | think the tinme frane
woul d be very consistent, and probably both could
go on simultaneously and kind of cross-feed upon
each other as far as maki ng deci si ons.

DR. SANTANA: Steve, | will give you one
| ast prerogative

DR H RSCHFELD: | will try to be brief.
Al t hough my job descriptionis to remainin
equi poise, | wanted to point out that historically,
the first targeted therapy was 6-nercaptopurine in
1952, and it is, as far as we know, quite targeted,

and sone of the agents that we are calling
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cytotoxics, such as the topoi somerase-1 inhibitors
that were discussed this norning, are also quite
targeted

I don't want us to be misled by putting a
di stinction which nmay be nore semantic than
bi ol ogi c.

DR. SAUSVILLE: So then my point is that
that exactly illustrates the issue because you
don't select patients based on any peculiarity of
purine netabolism You basically take all coners.
So, | submit that that illustrates the issue.

DR. H RSCHFELD: Well, we coul d pursue
that, but many of the therapies that have been
considered targeted, in fact, you used STI571, in
fact, have been shown to be relatively prom scuous
internms of their partners within the cell

DR SAUSVILLE: Only if we were perfect.

DR SANTANA: Let's nove on to the second
set of sessions. |f anybody needs to take a break,
pl ease feel free to do that on your own, but I
think we need to nove forward.

I amgoing to invite Peter Adanson to give
the Children's Oncol ogy Group perspective on the
current practice.

Current Practice
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Children's Oncol ogy Group Perspective
Pet er Adanson, M D.

DR. ADAMSBON:. Thank you, Victor, and thank
you, Steve, for the invitation.

First, | want to apol ogi ze, you don't have
the slides in front of you. | finalized themon
the plane home fromthe M ddl e East yesterday, and
| use the term"finalized" |oosely. Then, we
transferred themover this nmorning fromthe
Macl ntosh to W ndows, and knowi ng M crosoft's

history as far as naking software inconpatible with

itself, | have no idea what these are going to | ook
l'ike.

[Slide.]

Having said that, | wanted to step back

bef ore answering sonme of the questions that Steven
has posed to convey a sense of urgency that we, in
the Devel opnental Therapeutics Program at the
Children's Oncol ogy Group, feel about the
i mportance of noving drugs into Phase | at an
earlier stage and in a nore efficient and
scientifically rational manner.

The downstream effects of every year that
goes by while we discuss can we nove themearlier

have been profound, and our ability to really
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substantially change therapy for children with the
i ntroduction of new agents has been hanpered by a
number of factors, so this is a critically

i mportant issue for us.

The reason it is inportant, | think we
have to step back for a nonment and | ook at what has
happened in the treatnent of chil dhood cancer from
the 1960s to the current generation, 1990s, and
overall, it is a renmarkabl e success story when you
look at it, and it is driven in part by acute
| ynphobl astic | eukem a, such that today,
approximately 75 to 80 percent of newy di agnosed
children will be cured by current therapy.

There are sone clearly highly successfu
tunmors including WInms' and sel ect popul ati ons.
Acut e nyel oid | eukenias | ag behind, but | think you
have to | ook deeper than the overall success of the
programto understand why we think this is such an
urgent issue.

[Slide.]

Now, | ooking at the Children's Cancer
G oup studies of the high-risk neurobl astoma
patients fromtwo generations, the first 1978 to
1995, you can see that in that generation of

studies, there were very few |l ong-term survivors
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Now, primarily through dose
intensifications, as well as the introduction of a
bi ol ogi c agent, there has been an inprovenent, but
nonet hel ess, and even | think the nost recent
study, there will be a step up, despite the great
intensification of therapy, we have a |long way to
go, and neurobl astoma is just one exanple, but
there are a nunber of pediatric malignancies that
have been a great challenge for us including
gliomas, brain stemglioms, netastatic sarconas,
and the list will go on.

Importantly, it is not that we have a
sel ect popul ation of tumpors where our cure rates
are unacceptable, but it is the price that children
are paying to achieve even the good cure rates.

[Slide.]

As shown here, are data froman intergroup
rhabdonyosar coma study of a 1,062 children and the
nunber of patients that at any point during their
t her apy, experienced anywhere frommnld to
life-threatening fatal toxicity.

As you can see, approximately 80 percent
of children at sone point during their therapy
experience life-threatening or fatal toxicity.

This is really the face of pediatric oncol ogy today
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for many of our tunors.

Moreover with pediatric patients, not only
do we have the concerns about |ife-threatening and
fatal acute toxicities, we have the issues of
chronic toxicity.

We all know the stories of anthracycline
and the lifetine cunul ati ve dose dependency, but
what has clearly energed over the last five to 10
years is that the risk of cardiotoxicity doesn't go
away, that these children, as they enter into their
early adul thood years, are experiencing increased
risk of cardiotoxicity.

So, it is an urgent issue for us to try to
nmove new agents forward in pediatric drug
devel opnent.

Now having said that, let ne give you an
i dea of the paradigm| think we can nove towards,
and it has been nmentioned here already, and that is
the story of Geevec. | illustrate it to show, in
part, the ability of the Children's Oncol ogy G oup
to capitalize on advances made in the | aboratory
and in adult studies.

[Slide.]

Now, we conpleted a pediatric Phase

trial of Geevec in approximately a 12 nonth tine.
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W determined the recommended dose, did

phar macoki netic studies, and we learned in this
study that the pharnmacokinetics in the children who
were entered, and | believe all but one child had
eval uabl e results, pharnmacokinetics for this drug
were, in fact, quite simlar to the

phar macoki neti cs observed in adults, and finally,
we exani ned responses.

[Slide.]

This trial was limted to children with
Phi | adel phi a chronosone-positive | eukem as, and
i ndeed, sinilar to adults, we observed responses
bot h i n Phil adel phia chronosome-positive CM, as
well as a snmall nunber of patients with ALL and
AML.

W had a reconmended dose, and we are now
moving it forward. For this drug, we recognized
that there are a nunber of potential targets in
addition to bcr/abl, and these include PDG--R, as
well as c-kit.

What we can ask ourselves is, well, what
is our base of know edge for pediatric tunors for
these targets, and it is somewhat |imted, but not
completely limted, and if one just |ooks at

various types of data from functional data, as well
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as expression data, there are a nunber of tunors
that this drug mght be inportant to | ook at.

We woul d certainly Iike to have additiona
preclinical data if imnmpossible to narrow the field,
but certain tunors obviously, we have the adult
data to go on, but osteosarcomas, synovial cell
Ewi ng' s, and desnopl astics, there is at |east some
evi dence to suggest that these targets may, in
fact, be relevant.

We clearly need better preclinical data,
but we are not looking right now at a broad-based
testing of this.

[Slide.]

To get nore to the questions at hand, what
are the criteria we use for noving an agent forward
in pediatric Phase I? | put the terns in quotes,
because | can tell you historically where we have
been, where we are now, but | think the future and
what we have worked with Peter and CTEP on, is
going to rapidly change the criteria that apply.

The first one is availability of new
agents for pediatric studies. | don't think I can
enphasi ze enough that this has been the primary
criteria that we have utilized. Any agent that we

have had access to, in good part, we have noved
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forward, and the reason is we haven't had access to
enough agents, so any agent that we could nove
forward into pediatric Phase | studies, we have.

This is not an acceptable criteria. There
are too many agents out there. W cannot be
limted by the availability of new agents. W have
to bring science into this. But | would be |ying
to this group if | said we have applied scientific
principles over the last two decades when we have
moved new agents forward

We have | earned about these new agents, we
have studi ed these new agents, but the criteria,
the overriding criteria is has the agent been
availabl e for study in the pediatric population

We do | ook at the relevance of drug target
in pediatric malignancies. deevec is certainly
one exanple, but we are increasingly trying to
apply this.

Activity in preclinical nodel systems has
been increasingly inmportant, and Peter Houghton has
denmonstrated the potential inpact of using
preclinical nodels combini ng pharmacoki netic data
in the nodels to pharnmacokinetic data in humans.

In pediatrics, we do have the advantage of

when we decide to nove an agent forward, that we,
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87
in fact, have some exposure and tolerability data
in adults. The exanples that he cited with M3
wi Il indeed influence our decision to nove an agent
forward in drug devel opment, but we are not just
| ooking at a nodel systempurely to screen a |arge
panel of agents, we are |ooking at the nodel system
in the context of human drug exposure and human
mal i gnanci es.

Finally, we do | ook at the experience in
adult clinical trials, and certainly activity that
is observed in adults will influence our ability to
move that drug forward

[Slide.]

So, if we can |l ook graphically at the
timeline of pediatric drug devel opnent in
reference, in conparison to that with adult trials,
there have been a nunber of agents that we have
moved into pediatric Phase | follow ng drug

approval, when they have been on the market and in

Phase V.

I would say the largest fraction have been
when the adults are in Phase Ill. Phase Il trials
have been conpl eted, pivotal Phase IIl trials are

going on. W begin our Phase | studies in

chi l dren.
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88
A smal | er nunmber, we have successfully
noved into Phase | when the adults have been in
Phase Il, and | would have to think |ong and hard
for the few exanpl es when we have noved into Phase
| when the adults were in Phase |
This situation, | think we will have to
change, and | think we can safely change it. W
can use data fromadult studi es, pharnmacokinetic,
phar macodynamni c, and in the future perhaps

phar macogenetic, to start Phase | testing in

children certainly when it has conpleted Phase | in

adults and entered Phase IIl, but, in fact,

potentially, when it is still in Phase | in adults.
[Slide.]

What are the linitations of our current
approach? Hi storically, patient nunbers were the
rate-limting step for pediatric Phase | trials,
not that the nunber of children with cancer has
changed over the past decades, however, the current
situation is that there are an insufficient nunber
of new agents available for study in pediatric
Phase | trials.

There are a nunber of reasons for that,
and they are certainly not all regul atory reasons.

The inpact of this, however, is that Phase |I trials
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initiated foll owing drug approval for adults
results in use in children w thout any
phar macol ogi c, safety, or efficacy data.

When these drugs are avail able for adults,
they are being utilized in children. W can spend
a great deal of tinme discussing when we shoul d get
data, but once they are on the market, they are
going to be utilized, and unfortunately, if we
haven't even begun a Phase | trial, let alone
complete it, we really have no basis for making a
recomendati on on how to safely use the agent in
children, let alone to deci de whether the agent has
potential for efficacy.

[Slide.]

Now, the Children's Oncol ogy G oup during
the merger of the four pediatric groups and the two
pedi atric cooperative experinental therapeutics
groups has reorgani zed and currently, there are 21
centers in the United States.

Now, these centers weren't chosen for
geographi c reasons, but rather these are the nost
hi ghly productive and comritted centers to
chi | dhood drug devel opnent. The reason | point
that out is to highlight the current conmmtnment and

efficiency in recent studies that have noved
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forward in Phase | in the Children's Oncol ogy
G oup.
[Slide.]
Now, right now we are trial-limted, and

again there are a nunber of reasons for that, but
we have three agents under study in Phase | that
have broad-based eligibility criteria as far as

hi st ol ogi ¢ di agnoses. W have one that is limted
to neurobl ast oma.

We have a number of Phase | trials that
truly are in select populations either for select
CNS tunors or for hematol ogi c nalignancies al so

Now, for the broad-based solid tunor
studies, one of the big issues is that these
studi es of dose levels are literally filling in
| ess than 15 minutes. Wen we have a study, as you
know, we enroll three to six patients at a tineg,
but they are truly cohorts of three, we open it up
in Children's Oncol ogy G oup, the dose level is
filled within mnutes, and we have web-based
systens to do that.

In fact, because of the rapidity of this,
we have had to develop waiting lists for these
trials. Cearly, this is not acceptable. W need

a significant number of nore agents in Phase | if
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we are going to capitalize on the efficiency of our
current systens.

There are going to be anot her cohort of
Phase | trials opening that will still |eave us
with insufficient nunbers, and although we can't at
this juncture say what is the optimal nunber of
trials for available patients, it is likely to fal
inthe 8 to 12 Phase | trials that are open
concurrently to fill the pipeline at an efficient
rate.

Needl ess to say, these would only be
agents which we believe have potential rel evancy
for pediatric malignancies, and given the current
expl osion in new agents, | think we would be able
to, with additional resources, |ooking
preclinically, help prioritize anong them

[Slide.]

So, | will emphasize what Peter said
earlier. W need to inprove early access to new
agents for preclinical studies. The consortium
that is being set up under the |eadership of
Mal col m and Barry at CTEP, and with a great deal of
i ndustry input froma nunber of people in this
room we, at the Children's Oncol ogy Goup, | think

can help us prioritize anongst the new agents, but
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access remains the critical issue.

| believe we can safely initiate Phase
trials of select agents. This is not to inply we
shoul d study everything in the pipeline at this
stage, but select agents, | think we can safely
initiate once the initial cohorts of adult patients
are evaluable in Phase |, when we have
phar macoki neti cs data, or when there is clear
evi dence of biologic activity.

We cannot continue to wait for Phase I
results in adults. W do have to strike a bal ance
bet ween the evidence in preclinical nodels, as well
as data fromadult, and trying to nove the tineline
forward

So, those, | believe were all the comrents
I had. | think you are going to probably wait for
questi ons.

DR. SANTANA: Yes, we are going to wait.
Thanks, Peter.

| amgoing to invite Steve Witnman.

I ndustry Perspective
Steven Weitman, M D.

DR VEITMAN: | would also like to thank

Victor and Steve Hrschfeld for the invitation

today. | also apol ogize, as Peter did, for not

file:///IC|/Daily/10170nco.txt (92 of 322) [10/29/02 9:15:03 AM]



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

having slides available. | wasn't quite as at a
gl anorous place as Peter was in the last three
days, at a CLCB site visit, so | did nmy slides on
the U S. Air flight from Durhamlast night up to
Washi ngton. Again, | apologize if they are a little
out of order.

[Slide.]

What | wanted to do is give alittle bit
of the industry perspective and conpany
perspective. | do feel fortunate that | have a
fairly extensive background in pediatric drug
devel opnment, but now also at the industry side, to
have a pretty good idea of sort of both
perspectives and understandi ng the probl ens that
both sides face in devel opi ng and answering the
questions when drugs shoul d be devel oped in
children and what resources we |like to have at hand
before we make that decision to nove forward

[Slide.]

In an attenpt to really get to this, |
posed three different questions, and that is,
again, in the devel opment of a new oncol ytic, when
shoul d pediatric studi es be undertaken, what
factors influence that decision, and lastly, maybe

alittle bit out of the line of this discussion,
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though | thought it was of interest to this group,
shoul d pediatric studies be perforned only by
cooperative groups.

[Slide.]

To really address the first question,
agai n, when in the devel opnent of a new agent
shoul d pediatric studi es be undertaken, | thought
historically, just to get sonme background, | went
back and | ooked at some of the drugs that have been
approved within the last 10 years just to get sone
i dea of when was the first adult study actually
reported as conpared to when was the first
pedi atric study actually reported.

These are approxi mate tines because as you
go through the literature, you always find a little
bit of data here and there in children, but really
true studies, and as you can see here, over the
| ast 10 years, the average tinme between an adult
study being reported and a pediatric study being
reported, was around five to seven years.

Certainly, | think everyone woul d agree,
based on what Peter just said, and fromwhat we can
see inthe literature, that this is truly
unaccept abl e.

| get the sense | ooking at sone of the
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more recent studies and interest, though, that this
difference may actually be narrowi ng and becom ng
smal l er, and again, whether this is due to the
Pediatric Rule, FDAMA, the Best Pharnaceutical Act
for Children, | think it is too early to really
tell, but ny sense is, |ooking at sone of this
early data, that this difference may actually be
becom ng snmal |l er, which obviously is the focus of
thi s neeting.

[Slide.]

One of the efforts that we did do, and
will put this as sort of interimresults, | also
posed these questions that | had in the slide to
the ASPH O group, which is again the Anerican
Soci ety of Pediatric Henatol ogy/ Oncol ogy, just when
shoul d pedi atric studi es be undertaken

So far we are up to now about 125
responders, and clearly | think the ASPH O
responders felt that these studies should actually
be undertaken during the adult Phase | studies,
maybe not a surprise to nost of us here. Sone
felt, actually, about a third felt that they should
actual |y be undertaken after the adult Phase
studies, and a fewrare individuals felt they

actual ly should be undertaken before adult Phase
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st udi es.

[Slide.]

Question 2. Wat factors influence a
deci si on whether or not pediatric studies are
undert aken?

[Slide.]

Agai n, not necessarily copying Peter's
slide, but historically, these are the factors that
I canme up with, which remarkably | think mrror
exactly what Peter has shown - preclinical data,
pediatric preclinical data. Drugs with new
mechani snms or targets. Positive data from adult
Phase | or Phase Il studies, and then availability
of drug for pediatric studies.

Again, we asked the ASPH O responders to
rank these on a scale of 1 to 7 with 1 being the
| east influential and 7 being the nost influential

[Slide.]

To date, this is what we have seen so far
that clearly, the nore commpn response, the
strongest response was for the presence of sone
preclinical pediatric data as a major driving
factor that would influence whether a conpound goes
forward into Phase | studies.

As you can see here, there are a number of
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ot her areas, and surprisingly, just as Peter has
al luded to, availability of drug continues to be
one of the major factors to influence a decision
whet her a conmpound goes forward, not whether it is
active in adult studies, not new mechani sm just
can you actually get ahold of the drug.

[Slide.]

Lastly, Question 3: Should pharnaceutica
conpani es conduct pediatric studies outside the
cooperative groups?

I think there was a pretty clear evidence
that there is an opportunity there or an interest
at least from ASPH O nenbers to conduct studies
out side of the cooperative groups. Cearly, about
hal f of the individual responders felt that this is
the case.

[Slide.]

If you | ook at the reasons why we
shouldn't do this, clearly, the nbst combn answer
was that this is just too small of a popul ation, we
are already at conpetition for patients for Phase
studies, and we really shouldn't have studi es being
conduct ed outside of the cooperative groups.

There were a nunber of other conments that

were shared including clearly no, it would be a
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98
terrible mstake to do, conflicts of interest,
cooperative groups have been the cornerstone of
success in pediatric studies, and all agents and
studi es should stay within that group, you know,
the nore convincing studies are done within the
cooperative group setting, and then the cooperative
group nechanismin concert with industry and NC
shoul d be able to be the approach to take to neet
all requirements both of industry and then FDA

[Slide.]

When you | ook at the comments as far as
why they shoul d be conducted or that conducting
studi es outside the cooperative group is
acceptable, clearly, | think the interest was
speed, that the cooperative groups are congested,
and that trying to do this outside of them there
may be an opportunity to help speed al ong the
devel opment of sone of these conmpounds in this
particul ar arena.

Again, this was fromthe ASPH O survey
that we did that is still ongoing and nmay be
updated as nore informati on becomes avail abl e.

[Slide.]

Now, to get at nmaybe the question that

Steve actually posed to nme, and again, what is sort
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of the conpany perspective on this, | would say
that each agent really needs to be considered
separately and i ndependently, that there isn't
really any standard approach to say yes, all agents
go into children as quickly as we can.

I think there is a balancing, that we have
to weigh a nunber of factors. What | would say,
early pediatric studies, | would agree with Peter
that | think getting themin during adult Phase
or Phase Il studies is on the early side. Later
pedi atric studi es woul d come when the adult Phase
Il or Phase |V studi es have been either conpleted
or at | east ongoing.

Now, what factors influence | think at an
i ndustry | evel whether a conmpound would go into an
early pediatrics arena, and I would put down
certainly nedical, scientific perspectives if there
is a simlar disease process, such as | eukem a.

We have a drug that we are interested in,
in looking at its use in |eukema. W feel that
there is a simlar disease process there, so that
is adrug that | think warrants going into early
pedi atric studies.

Also, if there is a sinilar target

expressi on, such as G eevec, | think that again
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sways us towards wanting to put this drug into
early pediatric studies.

I think there are a couple other factors
that again are a little bit outside of what has
been nmentioned already, but | think do greatly
i nfluence industry deci sion on whether these

compounds go forward

I put down, first of all, regulatory, that

the Pediatric Rule | think has rmade industry at

| east think about these studies, and hopefully,
that translates into early inplenentation of
pediatric studies. Again, the Pediatric Rule is
early, | think we will get a better handl e on
whet her that has really nade an inpact as we go
f or war d.

I think when you | ook at the business
devel opment of these conpounds, and | ooking at the
potential inpact of FDAMA and the Best
Phar maceutical s Act, exclusivity, | think again
creates an environnent within industry where they
entertain the idea and think about these conpounds
going into a pediatric popul ation rmuch earlier than
probably has ever been done in the past.

I think those factors on your |eft

certainly influence industry to think about
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i mpl ementing studies at an earlier stage in the
devel opment of a conpound.

Now, what factors could actually influence
a later entry into pediatric studies? Again, not
being in industry for quite a few years, a |ot of
this was a surprise to nme, but things as sinple as
CMC, chemi stry manufacturing, fornulation

As we go into nore and nore oral agents,
agai n, nmost of these agents are devel oped for
adults. They capsule or tablet size, and nost
frequently, you will see capsul es bei ng devel oped
bef ore tabl ets being devel oped, and capsul es are
not obvi ously anenable to scoring and breaking into
nmore pediatric-friendly dosage forns.

This will greatly | think influence when a
| ot of these oral conpounds can go into pediatric
popul ations. Again, we don't typically plan,
think at the earlier stage for pediatric dose size.

Stability, particularly for 1.V.
formul ati ons. Most drugs, as they are first
fornmulated, will go into vials, glass vials, which
are single-entry vials. |If you | ook at again the
concentration of the drug in these vials, again,
they are geared nore towards the adult dosage form

and adult dose.
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So, when you go into pediatrics, if you
need 5 ng of a drug and the vial cones in 50 ng
sizes, if you go into that for an |I.V. dose to be
gi ven, you end up wasting 80, 90 percent of the
drug, which again | think dissuades against early
pedi atric studies.

Then, just sinple drug supply. Again,
sonet hing that has been brought up already, but
sonmething that | guess | didn't realize unti
really getting into industry, this is such a
critical issue that is identified at a very early
stage. It is not sonmething that | would say is
readily, or let's just nake nore drug.

It is much nore difficult to make drug, to
get it on stability, to get and rel ease the correct
fornmul ati on when it has been approved for rel ease,
that this is decided at a very early stage in the
devel opment of a drug, and to identify studies
early on, particularly an interest for pediatric,
think is so critical in the devel opnent of these
conpounds, which can influence when these conpounds
go into pediatric study.

Lastly, | would say toxicol ogy,
unacceptable toxicities, clearly, industry is

concerned with the devel opment of compounds t hat
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may result in unacceptable toxicities. Howthat is
perceived by the public, howit is perceived by
investors, howit is perceived even by the

regul atory group, | think is a concern to industry,
and that frequently results in some hesitancy to go
into pediatric studies.

Then, unusual drug targets or unusua
target organs, CNS, cardiac, renal, hepatic
toxicities, | think all can be concerning enough to
i ndustry where it does shift sonme of the interest
in early studies to devel op those conpounds nore at
a |l ater stage.

[Slide.]

In summary, |ooking at nore of a conpany
perspective, | think there has clearly been shift
towards really not if a drug should go into
pedi atric studies, but when it should go into
pedi atric studies.

I think you will see that these conpounds
will becone nore available, that there is a shift
towards pediatric studies nore and nore. | think
nmost pediatric oncol ogi sts believe that studies
shoul d be done early versus |ate. Conpany
i nvol venent is okay, but there is sone caveats to

t hat .
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The perception at least is that conducting
studi es outside cooperative groups coul d speed up
the process and that conpani es are show ng
increased interest in devel oping new agents in
chil dren.

I think this is a reflection, again, of
several new | egislative actions including FDAMA and
the Pediatric Rule, that npbst factors that
i nfluence a decision to conduct studies in children
is that the industry views | think are fairly
simlar to pediatric oncology views and needs, but
there are clear, obvious differences between the
two groups.

At that point, | guess | will stop and
save questions and di scussion for |ater.

DR. SANTANA: Thanks, Steve. That was a
very good perspective fromthe other side--fromthe
i ndustry side, since |l will be quoted in the
m nut es.

[ Laughter.]

DR SANTANA: | amgoing to invite Bruce
to take his position at the podium and give us the
Eur opean perspective of this issue, across the
Atlantic now, right, the other, other side.

Eur opean Perspective
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Bruce Morland, M D.

DR. MORLAND: Thank you very nuch.
would Iike to thank the comrittee for giving ne the
opportunity to give you a European perspective of
i ssues relating to new drug devel opnent.

What is already clear for ne fromthe
di scussion and the talks is that the discussions
that we are having in Europe are identical to the
di scussions that you are having today, and | could
move this table to some comrittee roomin Brussels,
and we woul d be having exactly the sane
di scussi ons.

I think another inmportant factor that
needs to be taken into account is that the
pedi atric oncol ogy population is a truly
i nternational collaboration. One only needs to
| ook at the results, the stunning results that have
been achi eved with national/internationa
col l aboration in Phase Ill trials to give a lead to
t he whol e i ssue about Phase | or Phase Il clinica
trials being a truly international field, not just
one that nations individually have to sort out.

So, | hope that this will just lead to
further international collaboration and that we can

hel p you along the way rather than us trying to do
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it al ongside you or separately fromyou

[Slide.]

We have a nunber of challenges to face
within Europe, and it is uncanny how nmany of the
things | amgoing to say, Peter Adanson has al ready
sai d, probably far nore eloquently, as well.

But clearly, we, too, need to strive and
are aimng to strive to access new drugs al ongsi de
and not after the adult Phase |/Phase |
devel opment s

We have some new chal | enge in Europe
relating to legislation, and in a typically nodest
Eur opean way, we have better, not best, better
medi cines for children, and that legislation is
expected in 2004. It is clearly very inportant, it
has some chal | enges for all of us.

A lot of our drug devel opnment has been in
the area of acadenia, and there are sone big
chal l enges | think afoot to academ c drug
devel opment prograns certainly within the UK, and
thi nk al so throughout Europe, which neans that a
cl oser working relationship with the pharmaceutica
industry is going to be essenti al

Those issues relate to Good Cinica

Practice, Good Manufacturing Practice, which means
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that really even small biotech companies | think
are going to find it challenging to actually
manuf act ure drugs these days.

In the UK, we have this strange thing
called the Doctors and Dentists Exenption, which is
moni tored by the Medicines Control Agency, but this
al | oned doctors and dentists with really very
little preclinical data to bring drugs into
clinical trials.

Now, | think with the new chal |l enges that
GCP are going to bring in, that exclusion is going
to be really wi ped out for us, and the academ c
drug devel opnent programs | think are potentially
i n jeopardy.

[Slide.]

Just a little geography | esson for you
The United Kingdom this is a small island off the
north coast of Europe. Sone politicians would
still like to maintain that island nentality, but
we do actually have a tunnel that now joins the UK
with mainland frogs, and | think certainly in the
field of Phase |I/Phase Il drug devel oped for
pedi atrics, we have built very strong bridges
across to mainland Europe, and | will explain sone

of those.
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The United Kingdom Children's Cancer Study
Group, UKCCSG, is | guess anal ogous to COG within
the United States. W have 22 mmjor centers
treating chil dhood cancer within the United
Ki ngdom

[Slide.]

The organi zati on has been founded for sone
25 years. W cel ebrated our 25th anniversary this
year. W have a | arge nunber of nenbers, which are
both treating pediatric oncologists, allied
professionals, a very active nurses' group, et
cetera, a nunber of overseas nmenbers, and uni que |
think in Europe is that we do have a centralized
data office based in Leicester, which controls all
of our trials activity.

[Slide.]

The New Agents Group of the UKCCSG was
formed in '87, and has been primarily involved in
Phase | and Phase Il trials. W also did run the
Rel apse Registry, which was ainmng to nonitor those
patients who were relapsing in order to get a feel
of what proportion of UK patients were being
of fered Phase | or Phase Il clinical trials.

In 1995, we established a very strong and

now very robust link with the French group, SFOP,
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and their pharnmacol ogy group

[Slide.]

I amjust going to whiz through a couple
of slides just to list the New Agent G oup studies
that have been perforned since its inception, and
really to highlight again a point that | think
Peter raised very inmportantly is that none of the
agents that have been tested are particularly
novel , new, or exciting, they are pretty
conventional drugs, and they have largely been
devel oped on the back of experience in adult
practi ce.

[Slide.]

We have inportantly devel oped a code of
conduct for managing our clinical trials, and here
listed are some key conponents of that code of
conduct. Again, we did worry when we noved out
into Europe as to how easy it would be to get
clinical trials working across different cultures.

In fact, it has proved to be renarkably
easy, and the barriers that are there are virtually
nonexi stent, and if they are there, they are
extrenely low barriers that you can hop over

[Slide.]

There have been sone issues about how | ong
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110
it does take us to open a study, and | think when
the pharmaceutical industry conme to us with new
agents, the whol e issue about, well, it is taking
an age to actually get through all of these
processes, and it is not particularly attractive to
us, is a real issue, but these are sone of the
st eps.

I mean after sone initial discussions in
the group, we produce a protocol concept which goes
to a wide UKCCSG neeting. |In fact, what we used to
then have to do is to take it to a second neeting
to be finalized. As we only have two neetings a
year, that automatically built in a six-nonth del ay
ininitiating a study.

As Steven witnessed earlier this year, |
was able to negotiate that we could actually renove
one of these steps so we have shortened it
sonewhat .

We then had the ethical subm ssions, which
in the UK now involves a national ethica
submi ssion, the so-called MREC for any studies
involving nore than five institutions. After the
MREC submi ssi on has been approved, each individua
hospital has to then subnit also to its |oca

ethical commttee, and then you can open the study.
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I think that that process never takes |ess
than a year, and is often taking two years.

[Slide.]

In terms of the code of conduct wth
specific regard to Phase | studies, again, there
are sone key conponents to what we think should be
doing, and | have to say not all of the 22 centers
within the UK conduct Phase | studies.

W have restricted the nunber of Phase
centers, but clearly, the comprom se is that we do
reduce the nunber of eligible patients able to
enter into our studies, but a lot of the issues
relate to around staffing and particularly the need
to have dedi cated research nurse input.

[Slide.]

Sim | ar code of conduct for Phase |
studi es, which again stresses the need for serious
adverse event reporting and the inportance of data
moni tori ng and managenent .

[Slide.]

Just a few conments about the UK/ French
col | abor ati on.

[Slide.]

We have now undertaken four joint studies

with France, and that included a Phase Il study of
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tenozol om de, a study of an agent call ed PSC833,
which is a cycl osporine anal ogue, which was being
used to reverse nmulti-drug resistance, daunoxone,
| i posomal daunorubicin, Phase |, and irinotecan,

CPT- 11, Phase || study.

[Slide.]

| amjust going to use that CPT-11 study
as an exanple, and again put sone tinelines along
the devel opnent of this study, very simlar to
again Peter's presentation

Here is the European devel opnent of CPT-11
in adult practice, which initiated Phase | studies
in 1990 and went through to Phase Il studies in
1992, U.S. licensing in 1996, and European approva

was granted in 1997

Well, let's just | ook and see where the
pedi atric devel opnent fits in here. It wasn't
until Phase Il adult studies were started to be

undertaken that the conpany really released a drug
for us to be able to undertake sonme preclinica
xenograft studies, so they started early in 1992,
and they were predom nantly carried out by Glles
Vassal in Institut Gustave Roussy.

The French undertook a Phase | study,

whi ch recruited very quickly, but, in fact, the
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113
reason that this is quite a long study is, in fact,
the MID was defined at a very significantly high
dose level than the adult study. This is a single
i nfusi on every three weeks, so Peter would tell nme
we are using conpletely the wong schedul e here.
But the adult recomended dose is 350 ng,

and the children's dose ended up being 600 ng/ M

so it was a very significant difference

The joint Phase Il study foll owed on
i Mmedi ately after that, and was conpleted earlier
this year. So, if we look at the facts, it took
seven years frominitiation of the adult Phase
study before the first pediatric Phase | study in

Eur ope was undertaken. Qur goal is to do this in

18 nont hs.

[Slide.]

Since the coll aboration, the UK-French
col l aboration, | think we have done a |ot, and

bet ween the two groups, and jointly, we have
undertaken a reasonabl e nunber of studies, however,
we have been very dependent on access to drugs from
the pharmaceutical industry. |If you think you have
got problens with accessing nunbers of agents in
the United States, it is even nore of an issue for

us in Europe.

file:///C|/Daily/10170nco.txt (113 of 322) [10/29/02 9:15:04 AM]



file://IC|/Daily/10170nco.txt

1 But | think the inportant factor to see

2 here is that in a relatively short space of tine, a
3 significant nunber of patients, over 500 patients

4 have been entered into Phase | and Phase |

5 studies, but of all of these agents, all of them

6 for us have been initiated after approval in

7 adul ts.

8 [Slide.]

9 | just want to do sone horizon scanning
10 for you and give you what we hope will be the

11 future in Europe, which is what we are calling the
12 | TCC Project, Innovative Therapies for Children

13 with Cancer, which is a really Integrated Pan

14 European dinical Research Network, which is

15 desi gned to conduct conprehensive drug devel opnent
16 progranms in pediatric cancers, so this is true

17 transl ational research. It is pronoting

18 fundanental basic science, preclinical nodeling,

19 and conduct of clinical trials.

20 [Slide.]
21 To that end, we have formed a core group
22 of partners within the project - Institut Custave

23 Roussy in France, Cancer Research-UK, UKCCSG New
24  Agents G oup, and the French Pharmacol ogy G oup,

25 the Dutch New Agents G oup, and the Germans have
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joined us, too, and Joachimw |l give you sone
i nformati on about that very shortly, and the
Italian group, as well, and the acadenic
pharmaceutical input fromthe University of
Newcast | e.

It is by no neans conprehensive, we also
have input fromthe pharmaceutical industry, the
EMEA obviously close partners with us, as well.

[Slide.]

But what is envisaged is that we have a
net wor k t hroughout Europe which is guiding drug
devel opnment for pediatric oncology and |inking both
the academ c institutions together, the
pharmaceutical industries together, the clinica
network, and al so the regulatory authorities.

But as we all know, these networks are far
fromsinple, there are very conplex steps along the
way, and once you actually start filling in all of
these gaps, it becones extraordinarily conpl ex.

But if a network works, and | hope this
one will, and there is no reason why it shouldn't,
it shouldn't matter where you start in this
network, there should be a one-stop shop for anyone
wanting to undertake pharmaceutical studies in

Eur ope, which says you phone I TCC, and they can
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sort you out.

[Slide.]

So, let's just focus back on this tineline
again. | think for us, the problenms are way back
here, and the issues are way back here, and one of
my anxieties, and | don't know whether it is rea
because | have never been able to prove it, is what
happens to the drug that is being devel oped usually
by the pharnmaceutical industry, that goes into a
Phase | in adults, shows acceptable toxicity, then
goes into adult Phase Il data and because of |ack
of efficacy, the whol e devel opnent programis
hal t ed.

Those drugs wi |l probably never have been
tested in a preclinical nodel of pediatric tunors,
and certainly won't have been investigated in a
Phase | study in children, and who knows what the
activity that drug m ght have had in pediatric
oncol ogy.

Thank you.

DR SANTANA:  Thanks, Bruce.

Dr. Boos.

Eur opean Perspective
Joachi m Boos, M D.

DR. SANTANA: Do we have a conputer
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change?

DR BOOS: Yes, but | can use the time to
tell you one additional conflict of interest | had.
We have currently autumn vacations in Germany, and
my famly is going to London and asked nme to cone
with them but | told themno, this is such an
important neeting in the societies that interested
in this point of discussion that | will go to
Washi ngton, and therefore, | thank you very much
for the invitation and try to give you a short
illustration on how the things work only in
Ger many.

[Slide.]

What do you see here? Not hing.

[Slide.]

But now you see here sone of the
representative tunor types in pediatric oncol ogy,
and they all happen in Germany, too. It is
interesting for us that in a list of the HHO where
they summari ze the chenot herapy-sensitive tunor
types, nost of themare pediatric tunor types, only
very few are adult tunor types.

If you look on the lists of what is
| abel ed during the last years, all these yellow

ones do not really, all these pediatric ones are
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not on the list. Labeling normally goes to
i ndi cations which are not primarily sensitive or
not common in pediatrics.

This has two sides. First is imediately
when they are on the market, and Peter Adanson told
that they are used in pediatrics wthout any
prevailing data, and the second is that in Gernany,
we currently are having very intense discussion in
relation to the costs of the clinical treatnent,
and the health systemis no longer willing to pay
of f-1abel for drugs.

This brings the whol e pediatric oncol ogy
into a disaster, and it is therefore our nmjor
interest to come to nore |abeling for pediatric
drugs, and not to increase the costs by academc
i deas, but to speed up the process to nmake it as
cheap as possi bl e and as safe as necessary.

[Slide.]

In Germany, we have a cancer registry for
chil dhood, and this registered all patients up to
the age of 15, and we have roughly 1,800 new
patients per year in the age under 15, and if we
i nclude the adol escent up to 18 or 20 years, we
conme up to roughly 2,400, 2,500 new patients a

year.
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Al'l these patients are treated in
cooperative treatnent clinical trials, and you see
here the indications and you see the trial groups,
and it is the standard that there is one trial for
the initial therapy and a second one for the
rel apse therapy, and with the second rel apse, they
are off study and on individual experinenta
t herapy situations.

[Slide.]

These study groups have perhaps a bit
Ger many-specific role because there is a study

conmittee and one coordinating center, and these

centers are distributed all over Germany. In this
map, | found Mister was not included, therefore,
added it for you. WMister is the green point. It

is a bit bigger. This neans not that it is nore

i mportant, but we have the osteosarconm trial, the
Ewi ng's sarcoma trial, and the nyeloid | eukenia
trial to organize for Germany.

O her centers have other tunor types. The
centers are the principal investigators, not only
responsible for the quality of the protocol for
protocol witing, adverse event nonitoring system
things like this, is, in addition, responsible for

organi zing the quality control, which neans centra
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pat hol ogy refuse, central radiol ogy refuse, centra
surgical planning, or things like this, and this is
different than in many other countries, | think
There is an individual clinical consulting.

This neans if any participating center has
difficulties with an individual patient because of
toxicity, because of unusual |ocation of the tunor
in question to the surgery, in all these
situations, they phone to the center, and this is
the experienced center for everything happening in
this entity, and therefore, is sonetines in
conflict between protocol conpliance and patient's
interests, and normally, then, you m ght expect,
the patient's interests is the leading for the
deci si ons.

Those protocols then are offered to the
patients in roughly 80 to 100 centers, and in
i ndi cati ons where the adol escents are included, up
to 250. So, we have currently up to 250, but the
core pediatric facilities are 80 to 100, and they
treat between 10 and 120, 130 patients per year.

So, they need the experience of the center
in individual situations. The aimis that patients
do not have to drive too far to the hospital to

where they are treated, but get the qualified and
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standard therapy everywhere in Germany.

This neans that if they cone into a
situation where they want to be part of the Phase
or Il trial, we have to organize it that way, that
they can still stay at honme as |ong as possible,
and they are not willing--or they are willing to go
any center in the world or even on the nmoon, but if
you have a new drug and cannot give themreally a
cure chance, then, we have the priority that the
patients should be treated in the hospital that
they are famliar with.

[Slide.]

The enrollment in the clinical tria
systemincreased rapidly in the |ast years, and
today, | think we are in the situation that nore
than 95 percent of the patients in Germany are
really treated in these clinical tria
organi zation, and this neans froma statistica
point of view, that this is not a subgroup with
statistical probability. For Germany, at the end,
the results of the trials describe the reality for
the time the trial run.

[Slide.]

The results increased we saw i n conparabl e

presentation sone tine ago, increased fromclose to
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zero up to in the mean 70 percent, five years
survival, and when the physicians began with that,
they were not enthusiastic that the drugs really
could work. They only saw patients dying.

Now we know that these tunor entities have
an interesting biology, have different biology, and
are sensitive to chenotherapy, and | think we
shoul d continue with sone enthusiasm and should try
that the pharmaceutical industry shares this
ent husiasma bit nore.

[Slide.]

So, if we have 2,000, 2,500 patients a
year and 70 percent survivor, up to 700, 800
patients cone into a situation where we can no
| onger offer themcure rates, they are palliative,
and this is up to 50 percent |eukem a, |ynmphoma
and to 50 percent solid tunors.

If we | ook only on specific tunor
i ndications, |like Ewing s sarcoma, for exanple,

t hese nunbers reduce significantly down to 20,
sonetines 10 per indication per year in Germany,
and this neans we have to discuss when initiating a
trial, is this really tunor-specific or is it nore
unspecific, is it really necessary to test a new

drug in an indication |ike Ewm ng's sarcona, or
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woul d it be much nmore feasible just to focus on
safety and look in solid pediatric tunors or
enbryobl astic pediatric tunors

[Slide.]

This gives you a short inpression on the
strategy of the current Ewing's sarcoma protocol
and is one of the few situations where we could
define therapeutic windows, and this is in the high
ri sk group where we now define the therapeutic
wi ndow, and in cooperation with the group Bruce
Morl and just nentioned, this therapeutic w ndow, we
are now filled with therapeutic or Phase Il trials,
whi ch are discussed in the | TCC project on in the
French, British, and in between European
cooperative Phase I/11 group

[Slide.]

Then, this group can take access to an
organi zation, which is European-w de, and | took
the Ewing's sarcoma trial to showthis to you. It
is the adverse event nonitoring strategy, reporting
strategy in the Ening's sarcoma trial, which is
Eur opean-w de

You see that the UK treats according to
this protocol, France, Switzerland, Austria,

Germany, The Netherlands. All these countries
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124
contribute to this trial and have the regional or
nati onal commttees, and the specific departnents
or clinicians report to the national commttee, and
the conmittee reports to the database in Leicester
and to the database of the EORTC i n Brussels.

Then, in Leicester and Brussels, all these
data are summari zed, and the information flows
back, and the committees give it to the regiona
authorities and ethical conmittees, and what el se.

This works fantastic and includes | think
roughly 300 departments, | do not know exactly the
number .

[Slide.]

But then we have to organize the trials in
this way, that every department can be part of the
trial, and in specific situations, especially when
| abeling is the aimof the process, we need sone
nmore GCP confornmity and sonme nore audits in
specific centers, and things like this.

To provide a structural basis for such
drugs, the Gernman Mnistry of Research and
Technol ogy sonme years ago initiated a programto
sponsor coordi nating centers for clinical trials,
and those were seven centers for the first four

years, and now again | think six or seven were
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added, so that we up to now have roughly 13 centers
in the universities in Germany, and 7 of those have
specific coordinating centers for clinical trials
in children, and this conpares a little bit to the
PPIUs in the U S. and | think | ooked closely over
the ocean when designing this application

The coordinating center of clinical trials
in Mister now is responsible for organizing
everything with pediatric oncol ogy drug devel opnent
for the society and for the KKS network.

[Slide.]

Before we define a specific tool | want to
i ntroduce to you, and this is in kind of
roundt abl e, where we try to organize that
everything is transparent to everybody and that we
can catal yze the deci si onmaki ng between the
different social groups which are interested or not
interested in drug devel opnent for children.

Therefore, our own society is at the
table, the adult study groups are invited sonetines
here, although generally, the pharnaceutica
industry is invited to discuss with us, and then
the regional authorities who have to check whether
or not we work according to GOP and ot her things.

Then, we have the ethical commttees
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i nvol ved, one or two | awyers, and representatives
of the patient groups, and discuss then the val ue
of the preclinical data. This is normally an

i nteresting, but not very hel pful discussion

Then, we discuss the priority of the
drugs. This would be a fine situation, but
normal |y does not happen because we do not have
enough drugs for 700 or 800 patients who really ask
us to be part of experinental treatnent.

Then, we di scuss whether or not it is
necessary to develop a pediatric fornulation, and
in cooperation with our pharnaceutical technol ogy,
we have | think really a | ot of experience to
di scuss this point, and sonetines it would be very
hel pful if, in the early discussions on
phar maceuti cal preparations, the conpanies would
ask nore to pediatricians or pediatric pharnacists
because the choice of solubilizers or other
necessary stuff could make things easier for us
|later on if you avoid benzyl al cohol or DMA or
things like this.

This, we discuss trials, the financial
aspects, the ethical problens, the GCP conprom ses,
because conpromi ses are al ways necessary in

pediatric nmulticenter trials, and then we di scuss
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what this KKS can be supportive for the trial,
witing protocols or sonething like this,
everything we can do that the interested

i nvestigator has |ess work, then speeds up the
process.

So, this is a kind of catalyzer between
industry, authorities, and investigators to enhance
quality and to enhance the tine frane, because the
question of the patients is to hurry up, they are
wai ting for these drugs.

Then, we define the network of 15
pedi atric oncol ogy centers cooperating with KKS,
and these 15 represent roughly half of the patient
nunbers in Germany, so those are the bigger centers
with nore than 50 patients per year. They have
contracts that they foll ow the SOPs and the GCP

gui delines, and things |like this.

[Slide.]

This all is nore prospectively
enthusiastic than we could fill it in the past with
data, so a Phase | has never been done. | only

remenber one in Germany. This was on MIGD-1 some
years ago, the only one | renenber.
There are several Phase Il-like trials in

the Cinical Trial Goups, but this is offering
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more | ess experimental therapy in first or second
rel apse.

We currently, by the system of KKS,
initiated sone trials which is IV busulfan, two
trials with gencitabine, one with asparagi nase, and
one with topotecan/carboplati num Those are only
drugs which are | ong known on the market, and there
is notrial with a conplete sponsoring by the
i ndustry.

We are interested in changing this. W
are not primarily interested in running Phase
trials. |If there is capacity and nmuch nore
experienced groups, there is no necessity for us to
spend time on Phase | trials, but we are nowin the
situation that we can contribute to Phase | trials
if other groups need patients to speed up the
result generation.

[Slide.]

The questions are always the sanme in these
roundt abl es between industry and others, what is
the preclinical marker indicating priority, okay,
we di scussed that. What is realistically an
i ndi cation, what do we look for. This is a very
i nportant issue fromny point of view

VWhat are the realistic endpoints in second
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or third rel apse? Response, probably not. Wat is
a realistic level of significance if you focus on
Ewi ng' s sarcona and have only 20 patients a year,
can you really expect 0.5, is it really necessary,
and what is the power you need?

Every conprom se here is much better than
standard off-1abel use worl dw de

[Slide.]

Sone very short words on preclinica
screeni ng because we just organi zed this pattern of
roughly 15 cell lines representing all the
pediatric tunor types, and there is no necessity to
go on this in detail.

We first tested in four EmM ng's sarcoma
cells lines, gentitabine, an old drug we were
rather interested in, and it is on the market since
five or six years, and never been systematically
i nvestigated in children, and coul d expand the
indication in the adult area year by year, so we
were interested in this and saw very good
preclinical data in these MITSAs.

[Slide.]

We conpared it to a very new drug
menti oned here sonetines today, which is d eevec,

Ewi ng' s sarconma express c-kit and PDG-, and al
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130
these cell lines did it, but they were
non-responsive in this in vitro testing, and
therefore this was the first time we had decided to
continue with gentitabine, not with G eevec, and a
little bit in doubt whether this is really a sound
basis for such a decision, but if | were a patient,
I woul d prefer genctitabine, not G eevec after such
results.

Thank you very nuch.

Conmi ttee Di scussion

DR. SANTANA: Thank you, Dr. Boos

One thing that occurred to ne as | was
listening to these presentations fromthe European
perspective and the industry perspective that |
t hi nk hopeful I y-- Ml col m may want to coment on
this--will be addressed in this national U S
effort to establish preclinical nodels is the issue
of standardi zation, and clearly are characterizing
these nodel s, so that when they are tested agai nst
different drugs, we are really |ooking at the sane
thing, and we are not trying to nake judgments on
potential activity when different groups are using
different nodels that have not been adequately
st andar di zed.

So, that is just an editorial coment, but

file:///C|/Daily/10170nco.txt (130 of 322) [10/29/02 9:15:04 AM]



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

it occurred to ne as | was listening to some of
these presentations that if industry is going to
use different nodels than we are going to use in
the consortium that the NCI nay use, we are going
to set ourselves into a big problem we are not
really going to be able to use these nodels very
ef fectively.

Do you want to coment on that, Ml col n?

DR SMTH | wll just say as background
our efforts in this area were really given a boost
by a neeting that we sponsored in June of |ast
year, getting a group of experts in preclinica
testing together to tal k about this challenge.

Qut of that neeting there was a sense of
ent husi asm for proceeding with an effort in this
area. The schema that Peter Houghton showed
actual ly cane out of that neeting.

As that schenm indicates, what we envision
is a panel of xenografts that are well
characterized in terns of their biologica
characteristics and that are used repetitively to
test each of the agents that cone through the
preclinical system so that we do get an experience
with the sane group of tunors and can then make

both the retrospective correlation, then, the
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132
prospective correl ati ons between the preclinica
patterns of activity and the clinical patterns of
activity.

So, we are actively pursuing ways to
support such an activity.

DR. ADAMSBON:. | have actually a nunber of
comrents that | will try to tie together under one
thene and to try to address at | east one question
that | think is an inportant question that Steve
pr oposed.

The theme of ny response is going to be
the inportance of communication, and that is
communi cati on both nationally, internationally
bet ween academ a, industry, and the cooperative
gr oups.

As far as whether should the cooperative
group be the only venue for pediatric cancer drug
devel opment at |east in Phase I, my answer is no,
it should not be the only venue. Having said that,
| et me expand upon why | think it is a critically
i mportant and productive venue.

The new COG Phase | consortium actually
just started receiving funding in July of this
year, so it is truly a newentity. Susan Bl aney

and | co-chaired that comm ttee and we have al so
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had the experience of working directly with

i ndustry on a nunber of non-oncol ogic pediatric
drug devel opnent and have a very good sense of what
industry tinmelines really are versus what acadenic
timelines are and cooperative group tinelines are.

Al t hough we have a productive cooperative
group, we do not believe our timelines yet are
where they should be. They are sinply not at the
| evel of efficiency that we are demandi ng of them
and certainly not at the level of efficiency that
i ndustry woul d demand of them

W have put in place a nunber of standard
operating procedures and are actively addressing
where we think the inefficiencies are. Qur goal,
and | think it is arealistic goal, is that our
cooperative group will be the nobst productive,
efficient venue for industry when devel opi ng new
cancer drugs for children.

Wth that in mnd, what we can give to
industry is it is really a remarkable resource with
an infrastructure already in place with the
pedi atric expertise at major centers in place, but
nmonopol ies, in ny opinion, are never good, be it
M crosoft or be it other nonopoli es.

I certainly think that there are centers
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134
in the United States that have denonstrated the
ability to carry out these trials. St. Jude is an
excel l ent exanpl e, the Pediatric Oncol ogy Branch at
the NCI is an example, and there are likely to be
ot her exanpl es.

So, | don't think industry has to conme to
the cooperative group in order to devel op the
trial, but what is critical is that we conmunicate,
because doing the Phase | trial, quite honestly, is
easy.

What is harder is the devel opnent plan for
the agent, and that devel opnent plan ultimately
shoul d be | ooking towards Phase I1l. At Phase III,
one has to utilize the cooperative group in
pedi atrics.

So, to set out to do a Phase | without
ever communi cating with the cooperative group,
think is counterproductive. That is not a good
utilization of resources.

I don't think we should be the only pl ace
to do Phase |I's, but we ought to know about Phase
I's that are occurring, and discussions ought to
take place with, well, how w |l we develop this
beyond Phase |

If those discussions do not take place
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because industry is operating outside the
cooperative group with certain institutions, then,
I think we are doing a disservice to overall drug
devel oprment in children

Industry, | think has an inportant role to
pl ay, and certainly bringing resources to the drug
devel opment process can al ways inprove the
ef ficiency upon systenms, so the cooperative group
mechani sms, whi ch has resources, does not have
sufficient resources to |l eap the gap that occurs
when doing a fully industry-funded trial fromone
that is funded only by the NC .

The key point, however, is we need to
communi cate about this. W do not want to find
ourselves in the situation that especially when it
comes to anal ogues or ne-too drugs that trials are
bei ng done only with pediatric exclusivity in mnd,
and not with |ong-termdevel opnent pl ans.

DR. SANTANA: Dave.

DR POPLACK: | just want to follow up on
two points nade by the speakers. The first is in
response to Joachims figure of the child and the
denotation of the need for us to hurry up, but
basically to enphasize the point that Peter Adanson

made regardi ng.
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We are in a doubly ironic situation,
because we have been so successful, we have fewer
patients avail able for Phase | studies, and yet
also we are at a tine when we have so nany nore
agents potentially avail able, but we can't get
access to those agents.

I really think, and hopefully, the
advocates in the roomw Il hear this clearly, that
we are at a crisis point, we really have to do
something in some way to influence governnent
policy to nake certain that access to these agents
is provided to institutions and groups involved in
studyi ng these agents.

I don't think it is very helpful, frankly,
to cone in and listen to comments, and not to
single you out, Steve, but fromthe other side,
that use issues such as formul ation probl ens as
being the nmitigating circunstance that del ays
devel opment in pediatrics. It is a bogus issue.

I think the other issues that are out
there are econonic issues, and those are the ones
that have to be dealt with in the spirit of
cooperation. | know that the representatives in
this roomfromindustry, many of whom are pediatric

oncol ogi sts and feel equally deeply as we do, the
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need to move the system al ong.

We have to | think ook to changes in
policy and perhaps incentives first to nake it easy
for conpani es and advant ageous for themto provide
us access to these agents.

The other point | want to enphasize was
alluded to by Peter, and that is, it is imnportant
to allow single institutions or groups perhaps
other than the COG to be able to do Phase
studies, but the big caveat is, is that things need
to be organized and prioritized because we can't
al | ow pediatric oncology to persist in repeating
the history of our past, which has been sonewhat
checkered in terns of doing anal ogue studies in
whi ch individual institutions fall prey to econonic
pressures to do a study of an agent that is an
anal ogue study, because those patients then get
truly lost to studies that could be rmuch nore
i mportant, of drugs with new mechani snms of action,
for exanpl e.

DR SANTANA: Jerry.

DR. FINKLESTEIN: | do not want to preenpt
the next series of speakers, but | would like to
give a quick historical basis.

In February 2000, that is over two years
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138
ago, | had the opportunity to co-chair a meeting,
sone of the people in this roomwere there,
representatives of FDA, NCI, the cooperative
groups, the public, the American Acadeny of
Pedi atrics, and industry, and our topic was, as
Pet er pointed out, drug availability for children
wi th cancer.

I congratulated the FDA at that tine, and
| congratul ate them now, because Mack Lunpkin, who
really canme up after alittle neeting in a side
roomwith a process that actually ended up with the
institution of this conmittee. So, the FDA has
taken a trenendous | ead.

Drug availability in February 2000 has yet
to be solved, and we are already in Cctober 2000,
we have nade very little progress. | would like to
reenphasi ze what David just said.

What we need from everyone is a change in
behavi or, and thus far, and | apol ogi ze, | was
called out for part of your talk, thus far, | have
not seen or heard in the last two and a half years
any significant change in behavior by al
i ndi vi dual s who address the problem of pediatric
cancer and drug availability.

So, | look forward to the next series of
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speakers whose topics are supposed to be

i dentifying and overcoming barriers, and if we
don't have the answers then, then, | believe it is
the role of this conmttee to sit down and j ust
drag out the issues, one by one, and create an

al gorithmwhich will change behavi or.

DR. OCHS: Hi. Judy Cchs from
AstraZeneca.

I was 20 years an pediatric oncol ogi st,
and | mght add that in ny conpany, on the Iressa
or ZD1839 program we have a token nedica
oncol ogi st. The four |ead physicians are pediatric
oncol ogi sts. So, you already have a voice in many
of the conpanies, you really do

There are several things that occurred to
me listening to this presentation. The whole first
part of your presentation focused on classic
cytotoxi c drug devel opnent.

If you look at what is currently in the
pi peline in nost conpanies, all of the drugs, | saw
a recent pie diagram 15 percent are cytotoxics,
and the other 85 percent are O her, whether they
are novel agents, nonoclonal antibodies, et cetera,
so you have to be geared up to test these other

agents, too.
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The other thing is that when you | ook at
Phase | agents, a |ot of these novel drugs are
going to have novel targets. |Iressa or ZD1839, we
do have three pediatric trials, and they were
started, and they were started rapidly, and a | arge
part of the reason was Peter Houghton, because
Peter not only had the xenograft nodel, but he al so
had data to show that the target was present in
certain pediatric tunors, so we were able to go and
do that very quickly and start discussions.

In fact, we started discussions with both
St. Jude and the cooperative groups while we were
still doing the Phase | in adults. | would al so
say if you want to do Phase | trials in children
at the very end of Phase | of trials in adults or
at the sane tine, then, you are going to have to be
committed to work very closely with the conpany
because the conpany's key priority is safety, and
they are particul arly anxi ous about safety in
children, as other people are on the outside of
pedi atric oncol ogy.

VWhen we ran the Phase | programwth
Iressa, which preclinically, our toxicology showed
was an extrenely safe agent, we had weekly tel econs

with all the investigators. So, again, it is a
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certain level of commtment on the cooperative
group part.

I would also state that | think that the
maj or of the trials should be done in the
cooperative groups, and of the three pediatric
trials we have, one is with the cooperative group,
one is with the Pediatric Brain Tunor Consortium
and one is with St. Jude, and that also reflects
the fact that there are certain needs that
compani es may have for certain drugs that can't be
done in a cooperative group nmechani sm

Part of the reason we went to St. Jude was
Pet er Houghton and his data. The other reason was
it was a single institution, and at that tinme we
were concerned about eye toxicity. W had a single
institution which could performserial studies.

So, a lot of these targeted agents are going to
have very specific needs that not all the tine a
cooperative group can take care of.

Lastly, there is the tine factor. | think
ri ght now you have a trenmendous carrot. You have a
trenmendous carrot, which is the pediatric
exclusivity, and nost of the conpanies want to work
with you, but again, if you are going to be | ooking

at sonme of these newer agents, you need to rethink
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some of the things you are doing.

We are grappling with how to do good
clinical trial designs in these agents as it is,
and it is a bit tougher in pediatrics in sone ways,
but again, you have a trenendous carrot. The
conpanies are nore than willing, but if you have a
novel agent, you have to show us that you have the
target present.

I would agree also that | don't like the
term"targeted.” | think it is biologically based
as we are trying to figure out what the exact
target is in some of these things

DR. PRZEPI ORKA: A question for Dr.
Hirschfeld or Dr. Pazdur. | was surprised not to
see soneone fromthe FDA speaking on the list this
morni ng. The reason | say that is because we have
heard a | ot today about the access to barrier to
drug, and that is clearly true if you were getting
your drug from a pharmaceutical conpany.

We have heard in the past a | ot about the
devel opnment plan and the pathway to registration,
but many of the pediatric malignancies are truly
orphan di seases, and if you really want to get to
the point of a randomized trial, it may take

decades, and yet there may be sone drugs out there
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whi ch soneone wi shes to study.

They could get the drug by nmaking it
t hensel ves nowadays now t hat academ cs have their
own GW facilities.

How wi Il you view individuals who cone to
you with INDs to do studies with no clear pathway
for registration, and obviously, in a population so
smal |l that no conpany wants to take it up because
of econom c probl ens?

DR. H RSCHFELD: | was counting on the
| egacy of our previous neetings to make sone of the
points, and didn't want to take up time review ng
thi ngs whi ch we have done before, but weave it into
t he conversati on.

So, | will take this opportunity to point
out that we have issued about 30 witten requests,
and about half of themare for approved drugs, so
anyone that does the math realizes that the rest
are for investigational agents, and there is
enornous interest in activity in pursuing prograns.

Wth regard to having a requirenent that
someone have a conpl ete devel opment pl an, we don't
have the mandate to do that, but we always ask that
question, and our pediatric witten requests just

to di scuss one aspect of our programnms, not the
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entire aspect, begin with an introductory paragraph
whi ch enphasi zes the need, first, for an entire
devel opnment plan, and, second, for a pediatric
devel opnment pl an.

So, we have put this in the fabric of our
interactions with sponsors whether they are
i ndustry or otherw se for about at |east two years,
as Dr. Finklestein pointed out, and | amgoing to
defer to Dr. Pazdur just to discuss our nention
our interest and enphasis on having an overal
devel opnment pl an

DR. PAZDUR: | think, nunmber one, drug
devel opment is a stepw se basis, and when somebody
conmes into us with their first Phase | drug study,
they are not going to have a conpl ete devel opnent
pl an because for traditional agents, nore or |ess,
they have been | ooking at hints of activity.

We could talk all we want about targeted
therapi es, but many tinmes people are | ooking at
what are the initial glinmers of activity and if
that tunor has activity or one sees activity in
that tunor, then, that sometines guides the
pat hway.

We are asking sponsors to really

concentrate on nmore of a devel opnent plan rather
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than just coming to us with individual protocols.
That is part of our end of Phase Il neeting to
di scuss with them where they are going.

Wth our devel opnent of accel erated
approval, for exanple, where many of our drugs are
getting their initial approval, we want to have in
pl ace a devel opnent plan of where they are going to
show clinical benefit even before we approve sone
of these drugs. That has to be in place.

So, the devel opnent plan is sonething that
evolves. Initially, we are not going to have it,
especially at the tinme where nany of you people
want to have these drugs going into pediatric drug
devel opnment, it is sinply not there.

There is a lot of talk about barriers to
drug devel opnent and how tunors are sel ected--or
not tunors, but the selection of a devel opnent
plan, and | still think no matter how sophisticated
our nodels may be, the biggest encouragenent for
conpanies to invest in a drug is to see that
initial glimer of activity in a Phase | study.

That is far nore inportant than any
al | eged theoretical mechani smof action here, and
that will basically dictate a | ot of where they are

willing to put their noney as far as devel oping a
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drug in pediatrics because you have to understand
that it is a financial expenditure that they are
maki ng here. That is what guides many of this.

We have very little regulatory authority

over that, neverthel ess.

DR VEI TMAN: | just want to comment on a
couple of things, and I will echo a little bit what
Judy said. Again, | don't want to be, you know,

this side at least of the roombe viewed as
adversari es.

DR. SANTANA: | conpletely retract that
conment .

DR. VEITMAN: W are all pediatric focused
and have an interest, otherw se, we wouldn't be
here today.

Clearly, | share a lot of the frustrations
with availability of drug having been in the shoes
of Peter and others here, begging for drugs.
remenber working with Charley Pratt trying to get
gentitabine, and that was such a frustrating
experience. | think we all realize that
availability is inportant.

I do want to echo a couple of statenents.

I think certainly conmmunication is inportant. |

think once the drugs fromwhat | can see get into
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adult Phase |, and there is that glimrer of hope in
Phase |, where there is a commtnent all of a
sudden on the conpany to take that conpound forward
into multiple Phase Il studies, at that point, the
clinical devel opnent plans begin to be set.

Wth that, that sets the nunber of studies
based on how much drug has al ready been nmade or
will be made. It does set the study popul ations.

It does set to a certain extent the formul ation,
and again | amnot inplying that formulation
prevents studies, but it clearly hel ps determ ne
what capsul e sizes are made, and so forth.

I woul d echo the need for conmmunicati on,
and | would say when it conmes to the end of Phase
I, the start of Phase Il, when those clinica
devel opment plans are being set, that is from what
I can see the best time for this comunication to
start. | wouldn't say not at IND time, but once
there is a conmmtment to go ahead with the Phase |
because there is activity, enough in the Phase | to
want to see that conpound devel oped, that is when
prior to really formulating the budgets around the
clinical devel opnent plan, the nunbers of studies
whi ch di ctates how nuch drug is nade, that is when

really the communication within the pediatric
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community really needs to be undertaken

DR. SANTANA: Steve, let nme just comment
on that briefly. | think the issue of access in
part has focused a little bit on the clinica
access to the studies, but there is another side to
that coin.

It is the access of the drug nmuch earlier,
so that individuals who have an interest in testing
it in nodels can have very early access to the
drug, so we can determne very early on whether we
have an interest even before we even get to the
i ssue of discussing Phase | and Il trials.

DR. VEITMAN: | don't think that really
shoul d be any barrier there at all

DR SANTANA: It is an issue.

DR. VEITMAN: It is an issue, but | would
agree, | don't think it should be and particularly
if non-GP nmaterial is required, for nost of these
studies it is not, and it shouldn't be an issue.
Maybe that's at pre-IND state when that can be
di scussed.

DR. ADAMSON: Just to pick up on that |ast
point, Steve, | think, and Peter can probably
comrent on this better than |, it has been a

critically limting issue for preclinica
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devel opment, trying to get these agents into
preclinical studies, and what we are | ooking
towards as far as our screening consortiumis that
when strong consideration is being made to nmove a
drug into Phase | in adults, adult Phase I's,
certainly no later than what it already is in adult
Phase 1's, that is when we want the agent to cone
into our consortium so that by the tine it is
nearing the end of adult Phase |, we actually have
some data to tell us is there a pediatric rationale
to nove this forward.

Now, to cone back a little bit to what
Judy was saying, lressa, in fact, | think was a
good exanple, but it was a rare exanple, and | al so
think that the carrot, we have yet to see if this
carrot of pediatric exclusivity is going to truly
be relevant for early cancer drug devel opnent.

Much of industry gets interested toward
the end of the life cycle as far as what the true
val ue of exclusivity is, and a lot of tines
exclusivity is not even being discussed when a drug
is just entering Phase |

So, there may, in fact, need to be, as
Jerry and Dave have pointed out, a change in

behavi or, a change in outlook. Perhaps an
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150
incentive of the preclinical studies is not only
the positive data that may energe saying yes, we
want to nove it into pediatrics, but there may be
val ue to negative data saying that this is not an
agent that is, in fact, we believe rel evant based
on the know edge we have to nove forward, and a
company coul d hopefully use that information to
say, okay, this was our, you know, attenpt if we
wanted to nmove it forward in pediatric, to nmeet our
obligations, not exclusivity, but just to neet the
pedi atric drug devel opnent plan, however, there is
sufficient evidence here that it is not relevant to
this disease entity.

Lastly, com ng back to the point about
cooperative groups, our Phase | consortiumis
flexible and that we recognize that it is not
al ways appropriate or necessary to study a drug in
21 institutions, and when there is a rationa
reason not to do so, we have the flexibility not to
do that and to study in a snaller nunber.

W al so have the flexibility to bring in
other institutions that, in fact, bring expertise
that we don't have

Having said all that, | still stand by ny

earlier statement that there are going to be
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occasions that, in fact, it is better and nore
efficient to do it outside the cooperative group

| envision that those will be fewer and
| ess conmon as we nmove forward, but they will
al ways be there, and the key is comunicating with
the cooperative group as far as what is in early
devel opnent.

DR REYNOLDS: | just want to echo the
comments by Vic and Peter that the access of these
drugs for preclinical testing is an absolute
di saster, to use a strong termfor those of us that
are trying to do this.

We are averaging two years to try and get
an MTIA through to get this, and that sonetines it
takes as much as two or three years just to get
themto send an MIA fromthe conpany. | have one
case--1 won't nention the drug and conpany--in
which there were 17 e-mails over a two-year span,
and the only way | was able to get an MIA is thanks
to Mal col s people stepping in fromthe NC and
finally getting an MIA through.

So, | bring this also up in the context of
your earlier question, Steve, as to what the timng
woul d be in ternms of generating preclinical data.

I can tell you that the timng is nostly
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not inpacted by the tinme it takes to do the
experinments, but 10 tines as long as it has taken
intrying to deal with the | awers, and we have to
come to grips with that and cone up with a way
where industry can work hopefully through the NC,
as Mal col m has been trying to do, over the standard
MIA, that all the academ c institutions
participating in this can sign off on and that one
MIA, they don't have to re-read it again, because
it is standard, and if we can get through that
point, that will be a major acconplishnment and wll
really help this forward.

DR. VEI TMAN: One quick conment. | think
at the tine of IND submission really | think would
be a critical tine to | ook at sone mechani sm at
that point when drug can be rmade avail able for
these studies, because again | think that is early
enough to give the pediatric comunity, the
research comunity, the chance to get the drug to
do their studies that they need, so by the tine the
adult Phase | studies are nearing conpletion, you
know, or even before that, the results would be
avai | abl e fromthose studies.

I know there nay not be any regul atory way

of doing that, but I think that, to me, would be an

file://IC|/Daily/10170nco.txt (152 of 322) [10/29/02 9:15:04 AM]

152



file://IC|/Daily/10170nco.txt

1 i deal time point and when to trigger providing drug

2 for studies.

3 DR. SANTANA: W are going to have time to

4 follow up on this discussion because a |ot of the

5 session that we had planned for this norning was

6 actually going to try to address sone of these

7 i ssues.

8 For the sake of tine, | amgoing to ask

9 that we take about a five-minute break and then we
10 are going to try to cone back and finish the next

11 three presentations, and then we will do our |unch

12 br eak.

13 [ Recess. ]

14 Identifying and Overconing Barriers
15 Children's Oncol ogy Group Perspective
16 Gregory Reaman, M D.

17 DR SANTANA: First, is a discussion of
18 identifying barriers and how we coul d overcone

19 those. W are going to have Dr. Reaman fromthe
20 Children's Oncology Group give the first

21 present ati on.

22 G eg, please.
23 DR. REAMAN. Thanks very nuch, Victor.
24 is a pleasure to be here and it is a particular

25 pl easure to be representing the nmonolith in this
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whol e spectrum of pediatric oncol ogy drug
devel opnent.

As | heard that word, which obviously I
find alittle bit difficult, I amrem nded that |
have al ways had the associ ati on of cooperative
groups being nonolithic, but since we have nerged
and becone a single pediatric cooperative group,
can't even imagi ne the perception that people nust,

incorrectly of course, have of us out there.

Al t hough we are not a monolith, | think we
do have sone operational inefficiencies. | amnot
sure that they are really inefficiencies. | think

we have some operational disasters. Mny of them
are, in fact, because of the fact that we are
severely resource linited, we recognize those
operational problens, we are dealing with them as
rapidly as we can, and | think the pediatric
cooperative group is the best place to do new drug
testing in pediatric cancer.

We, too, like industry, are very concerned
about safety, safety in children. W basically
exi st or have existed for the last 45 years trying
to prevent children fromdying fromcancer, so
safety is a big concern of ours, as well. It

basically drives all of the clinical trials that we
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do.

[Slide.]

The barriers. There are just a few and a
lot of this will be repetitive, so |l amgoing to

nmove through it pretty rapidly.

What we see as a cooperative group as
barriers to new drug devel opnent are basically
3-fold - the market forces and econonic forces that
make drugs avail able for pediatric cancer, the
current testing of new drugs in children, and the
shifting paradigm and it continues to shift and
has been shifting for the last 10 years.

The | egi sl ation and regul ati ons which
i mpact or influence drug testing in pediatric
cancer, all of which initially began as a way of
protecting the interests of children and
guaranteeing their safety, and are they really a
help or are they a hindrance, the difficulties with
interpretation and the difference in perception
anobng various interest group create problens for
us, as well.

The solution is really very sinple, and it
basically boils down to comruni cati on, which has
al ready been raised, and communi cati on and early

comruni cation, and it is hard to inmagine, Jerry,
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that the nmeeting that we had with the FDA and the
Ameri can Acadeny of Pediatrics was only two years
ago. | thought it was four or five years ago, but
time flies when you are having a good tine.

But | think that comunication wll
certainly result in coordination which we really
need.

[Slide.]

As far as market forces, cancer is not a
common di sease in the pediatric age group, and has
been touted to only be 3 percent of the cancer
probl em

Patent exclusivity is also not the carrot
that one would inmagine that it could be, and the
whol e drive to label drugs with indications in
pediatric cancer is not a particular carrot for
practicing oncol ogi sts who are very used to using
approved drugs of f-1abel as either single agents or
in conmbinations for the treatment of pediatric
cancer and for the clinical trials in pediatric
cancer.

The problemis further conplicated by the
fact that pretty nmuch the standard of care in
pedi atric cancer managenent is done within the

context of academic centers and in | arge part
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within the context of participation in clinica
trials.

The provider audi ence for the
pharmaceutical industry is relatively limted and
confined, as well.

[Slide.]

As far as other barriers, there are
certainly limted subjects for clinical trials, and
we are happy about that to sone extent. W are
victims of our own success.

Al t hough we may have |limted subjects for
t he devel opnent of new drugs for new indications
for new di seases that are refractory to current
therapies, we certainly have an equal obligation to
find less toxic and safer drugs that are just as
effective as currently avail abl e t herapi es.

There is a requirenent for the nost part
for multicenter studies with the exception of a
handful of programs. |In this country, nost new
drug testing requires the participation of nultiple
institutions working together.

Anot her barrier includes the correl ative
studies which are required in pediatric new drug
testing including pharmacoki netics,

phar macodynam cs, and an increasing desire to do
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phar macogeni ¢ studies, as well, and obviously
ethical considerations in testing new drugs, new
agents in children, the first ensuring that there
i s human proof of principle, are we testing new
drugs in children for a potential therapeutic
benefit in that child or are we eval uating nmaxi num
tol erated dose, potential pediatric dose-limting
toxicities.

And then, of course, the issue of assent
for participation in clinical trials in general,
but specifically in new agent testing in mnors.

[Slide.]

As far as the shifting paradigm the
timng of pediatric studies relative to adult
trials is very critical, and | would certainly
agree with Peter's statenent that the only thing
that drove pediatric Phase | studies in the past
was the availability of a new agent.

I would soften that a little bit in that
we didn't always nove those new agents forward only
because of their availability, and we were al so
burned on many occasions testing drugs in the Phase
| setting, and being very excited about them only
to find out that since the drug was inactive in

breast or colon cancer, it wasn't going to be
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devel oped any further by the industry.

Early adult toxicity data, | think is
critical, early adult efficacy data, less critical,
and the whol e i ssue of how we now assess responses
and particularly assess responses in clinica
trials involving agents with novel mechanisnms of
action.

[Slide.]

We al so have to | ook at how we proceed
from Phase | and PK studies in the pediatric age
group - do we automatically go to broad-based Phase
Il studies |ooking at efficacy in all of pediatric
cancer, or do we do this in targeted disease
groups, is refractory disease the only place to
eval uate new agents in children, or is there a role
for early evaluation in Phase Il settings in
particul ar patient popul ati ons.

Obvi ously, the concern, as in nost
cancers, we don't treat with single agents, the
rol e of conbination studies.

[Slide.]

As far as nolecularly targeted therapy,
val i dation of suspect targets in pediatric tunors,
we see as a potential barrier and one that is

rapidly being overcone. W look forward to the
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fact that many of these agents, which are
biologically or nolecularly targeted, have
relatively favorable toxicity profiles.

We would like to assure that pediatric
studies are in the agent's devel oprment tineline, so
the early validation of suspect targets and the
early inclusion of consideration of pediatric
cancer is inportant in the devel opment pl an

Response assessnent, we see as potentially
difficult in the pediatric age group as we | ook at
new trial designs |ooking at surrogate endpoints
utilizing perhaps inmaging as a techni que, sonetines
including tissue responses requiring repeated
bi opsies, and is that sonething that is actually
going to be feasible in the pediatric age group

As far as legislation and regul ati ons, we
have the fear that we are coming to a feast or
famine situation, and it is actually froma fam ne
to feast situation, and that in the past, despite
our pleas, it took five to seven to 10 years to
gain access to an agent, and now we may have too
many agents to test.

This really needs to be carefully
eval uated with incentivization plans, and how is

that going to really fit with di sease-specific drug
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devel opment plans, and particularly when mandat ed
pediatric testing | oons on the horizon, and how is
that testing actually going to fit into
di sease-specific, pediatric cancer-specific
treatnent strategies

I woul d again plead that there has to be
early comuni cation and coordi nation with the
pedi atric cooperative group if not solely on the
basis of new agent testing, but where is that new
agent going to fit in the scientific agenda of a

particul ar di sease treatnent plan

I look to this subconmittee to really help

in the definition of indication and substanti al
benefit in pediatric patients.

[Slide.]

Qovi ously, commruni cation is imnportant,
coordi nation, so that rational prioritization can
proceed is vitally inportant. The tinming of adult
and pediatric studies, should they be sequential,
can they be sinmultaneous, do we have to have adult
MIDs, do we have to have evidence of biologic

ef fect.

W& need to have sone evidence, and | think

that evidence needs to be agent-specific, and we

probably don't need a hard and fast rule.
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We do need to increase our efforts at
validating potential nolecular targets in pediatric
tumors and work closely with the preclinica
assessnent and the consortiumthat has been already
di scussed.

Transl ating those findings to clinica
trials will be vitally inportant, and obviously
maki ng sure that consistent drug source and supply
is going to be there for the pediatric popul ation

[Slide.]

Agai n, the therapy plans and even for
targeted therapy plans really need to be disease
speci fi c.

The other place where | think we need to
definitely comuni cate and coordi nate and
collaborate is globally and internationally. @G ven
the very limted patient popul ation resource that
we have, we can't duplicate studies of the sane
agent or anal ogues of agents in patient
popul ati ons.

We really can't do that, and |I think we
can have greatly enhanced opportunities for
targeted Phase |l studies in conbination trials by
wor ki ng together internationally.

Thanks.
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DR SANTANA: Thanks. W wll have
opportunities for questions and coments | ater on

| amgoing to invite Barry Anderson from
the NCI to give comments related to the NC
perspecti ve.

Nati onal Cancer Institute Perspective
Barry Anderson, M D., Ph.D.

DR ANDERSON: | want to thank Steven and
Victor and give some points fromthe NC about
i ssues that we see as being inportant to be
mai nt ai ned and other barriers and chall enges to be
overcone, to foster a Phase | approach to pediatric
oncol ogy drug devel opment in North America and the
U S

[Slide.]

The first would be a point of
infrastructure for actually being able to perform
these studies, and as Peter Adanson has nentioned
al ready, the COG Phase | pilot consortia, which now
consists of 21 institutions, was reconstituted with
the fusion of CCG and in COG institutions together,
and they currently have a host of Phase | trials
open and a nunber of new agent studies that should
be opening soon

Anot her consortiumthat | think soneone
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el se has nentioned today is the Pediatric Brain
Tumor Consortium and this was initiated in 1999.
It consists of 10 institutions now.

It has a nunber of Phase | institutions
and studying therapies that are focused on not just
new drugs, but new surgical approaches and
radi ation therapy strategies for children with CNS
tunors.

[Slide.]

Qut si de of these |arger groups, Peter
Houghton has his POl grant at St. Jude Children's
Research Hospital for the study of new agents in
solid tunors, and as Pat Reynol ds has nenti oned,
there is a program project grant that is held by
Robert Seiger [ph] at Children's Hospital of L.A
for new approaches to neurobl astoma treatnent or
t he NANT.

This is | believe 12 institutions that is
wor ki ng together to | ook at new t herapies focused
on high-risk neuroblastom, and they currently have
four, Phase | trials and sonme Phase Il trials open.

Again, there is also the Intrarmural
Program at the NCI Pediatric Oncol ogy Branch, which
can do Phase | studies independently, but also

cooperates with the COG Phase | institutions.
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[Slide.]

Peopl e have tal ked about prioritization of
agents because of the plethora of new agents that
we all read about and that we all hear about being
studied in the adult clinics. W always will have
a linmted and shrinking nunber of patients
avail able. W realize that many agents will never
be studied and we have to make choi ces, so future
progress in drug devel opnent in pediatrics is going
to depend on trying to pick the right agents.

[Slide.]

This dated list of anti-VEGF agents shows
you that if we can only pick one or two, because
that's how nany patients we have avail abl e, we have
to be smarter about how we do that.

[Slide.]

So, the pediatric preclinical testing
program that Peter Houghton has spoken about
earlier has been sonething that we at NCI have been
wor ki ng on for the past year and a hal f.

The goal would be to help prioritize anpng
the avail abl e new agents. W are hopeful, with the
informati on that Dr. Houghton has provided, that
these nodel s can be predictive, and efforts are

underway right now to establish, one, a coordinated
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structure; two, that what testing procedures will
be inportant to have is sort of a standard system
to bring new agents through.

We recently had a neeting between sponsors
and investigators to talk about the |ega
agreenents that will be necessary both on the
institutional level, as well as on the
phar maceuti cal sponsor |evel and the NC |evel, and
for what Pat Reynol ds had brought up

We are working on a nodel MIA that was
presented during this nmeeting, discussed with
| awyers that cane fromthe pharnaceutical sponsors,
NCl | awers, lawers fromtech transfer groups
within the institutions, and we now have gotten
coments on that froma nunber of the institutions
and t he pharmaceutical conpanies, will send out
sort of the next iteration of that and then kind of
go on a broader scale, so we are hopeful that that
will be a means to bring drugs that are actually
early on in the pipeline at pharnmaceutica
conpani es to preclinical testing.

[Slide.]

Next, the topic of access to new agents.
There is two conmponents to that. |In terns of

access fromthe sponsors, we all know about the
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financial disincentives that there is to a sponsor
to actually study a new agent in the snall
popul ati on of pediatric oncology and that often
pediatrics is outside the drug devel opnent pl an.

I think the changes that have been nmde at
the FDA, as well as the push fromthe patient
advocates and fromthe COG has hel ped to influence
t hese conponents sonewhat. The limted drug supply
remai ns a factor.

We hear about that at CTEP when we have an
agent that we are trying to help a drug conpany to
develop. Otentines, because CTEP has a series of
studies it wants to do, we have to advocate for
setting sonme drug aside for pediatrics, as well,
and often until there is sone greater inpetus
behind that in ternms of activity found, we stil
have to wait even with drugs that we see coning we
think that CTEP has access to.

Percei ved risks of doing studies wll
al ways be there | think fromthe pharnmaceutica
i ndustry point of view, and the question of how
much need to denonstrate activity in adult patients
before you go into pediatrics is sonething that has
been di scussed.

Anot her conponent of that is need for
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correlative study information in targeted or
bi ol ogi cal | y-based agent devel opnent, and that is
sonmet hing that we will nmention in a second.

[Slide.]

Anot her part of access to agents is from
the patients' perspective. There has been sone
di scussion as the nunmber of institutions within the
Phase | consortium has changed, about how do we get
access to everybody because everybody needs to get
access to Phase | studies.

Well, we don't really think that Phase
trials are the way to get access to agents
necessarily for all the patients who m ght want
those. By the sheer nature of a Phase | study,
there is frequent study closures, there is just a
few patients that are ever going to be enrolled,
and as Peter nentioned, the waiting list lotteries
that are on hand whenever a particularly hot drug
hits the nmedi a and everybody's attention

We feel it is actually better to speed up
or facilitate the Phase | component of drug
devel opnment, so that you have a better access
through Phase Il trials and pilot studies that can
be open nationwi de, and don't require quite the

special attention that you have for Phase
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st udi es.

Al so, in very special situations, the
speci al exception prograns can be activated either
through the NCI or by industry until a study is
avai | abl e.

[Slide.]

Now, in ternms of the appropriate timng of
Phase | study initiative in pediatrics, when the
endpoint is MID, so that would apply nostly to
cytotoxi c agents as peopl e have nentioned, we fee
that upon determ nation of the adult recommended
Phase || dose, that is when you should be able to
open the Phase | study for pediatrics.

That neans that the study has already been
proposed, it has already been perhaps approved
maybe without the dose level that you are going to
start out on, but that you should have that nuch
informati on fromadults beforehand, pragmatic
reasons, again, because of the Iimted nunber of
patients we have in pediatrics, but also to avoid
those agents that would fail early phase adult
trials.

I can tell you that a nunber of groups,
peopl e have called us. They have done in vitro

studi es, they have done preclinical studies, and
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the drug disappears as it is going into the Phase
Il in adults, and everybody is |ike, but what about
nmy five years of research. You know, there is
not hi ng we can do about that, and | think that is
just areality that we need to deal with, and it is
a danger of noving too far up into whenever things
start with Phase | in adults.

Et hi cal reasons are that you are again
trying to optinize the potential benefit for your
patients and trying to mnimze the risks of
toxicities.

[Slide.]

For targeted agents or biol ogically-based
agents, we would say that you would want to start
in pediatrics perhaps upon the detection of
targeted biologic activity in the Phase | studies.

This has to do with sone of the sane
pragmatic reasons in terns of |imted nunber of
patients and drugs that are going to di sappear, but
al so one conponent, and we will talk about this
more, is that with the new biol ogically-based
studies, they are often asking for correl ative
studies that can require invasive procedures in
children, so there is an additional ethical reason

beyond the benefit and risk ratio, but also talking
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about the regulatory limts on invasive research
procedures of greater than miniml risk in
chi | dren.

I think that this is a pediatric reality,
that regulatory and ethical differences between
adult and pediatric Phase | study conduct is an
i ssue and a challenge to pediatric drug
devel opnent.

[Slide.]

So, the last point about specia
chal | enges and i nnovative approaches within the
devel opment of agents for targeted therapies, the
pediatric reality is that children may receive an
experinmental treatnent posing potentially greater
than mnimal risk if there is the potential for
direct benefit. That is what can allow us to do a
Phase | study in a child and give them an
experinmental drug.

Children may only participate in research
with no prospect of direct benefit to the child,
such an invasive tissue collection that is done
only for research purposes provided the risk
represents a mnor increase over mninmal risk

That |ast quotation, "provided the risk

represents a mnor increase over mnimal risk," has
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caused a lot of nmeetings to be had, a | ot of
definitions to be promulgated, and | don't think
there is a clear answer on that topic quite yet,
but this is a pediatric reality.

[Slide.]

Now, when you have these two conponents in
the sane Phase | study, | amgoing to give you a
new drug, we are going to try to nonitor what is
happening in your tunor, the IRBs that are
approvi ng these have to consi der what the whole
experinent is.

The potential benefit that comes with the
experinental agent, the drug that you are giving
the child, doesn't give that experinmental procedure
that you are necessarily going to do, an invasive
bi opsy of liver, let's say, any benefit if there is
not a clinical decision that is being nade based on
the biopsy results, if all you are doing is getting
research information, and the famly and the clinic
never finds out about that, that does not
necessarily flow one to the other

So, the risk-benefit analysis is
consi dered separately for these two research
conponents within that same Phase | study.

[Slide.]
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We think that in pediatric oncol ogy, a
maj or challenge then in this tine of
bi ol ogi cal | y-based and targeted agent devel opnent,
is to develop pediatric alternatives if an invasive
bi opsy is what is thought to be needed during the
adul t studi es.

M nimal ly invasive surrogate tissue
sanpling is sonething that should be | ooked into.
In our studies that have been proposed and are
underway, they are usually buccal mucosa, sanpling
peri pheral blood cell studies that are done, such
as in a PS341 study where they are | ooking at the
prot eosome | evels in peripheral bloods cells as a
way of nonitoring the effect of the drug, and bone
marrow cells are another relatively |ess invasive
surrogate tissue.

Tunor cell isolation fromaccessible
ti ssues, such as peripheral blood or bone marrow is
anot her approach, the non-invasive imaging
modal ities that Dr. Reanman nentioned, and al so the
i dea of correlating through PK in children, drug
| evel s that have been associated with antitunor
activity and/or target nodulation in either the
preclinical nmodels that we woul d hopefully see in

studi es done fromthe preclinical testing program
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or actually in adults during the Phase | studies
that were preceding the pediatric studies.

[Slide.]

Anot her comnponent or another issue that
has been a challenge | think, and it just reflects
al |l our discussions today, all the drugs that we
have been tal ki ng about or all the issues we have
been tal ki ng about have to do with the fact that
all these drugs are designed for adult indications.
That is what goes through people's m nds when they
come up with the drug.

[Slide.]

Maybe now in the days of
bi ol ogi cal | y-based and focused drugs, that may be
|l ess the case if there are biologically-based
reasons that make the adult tunor and the pediatric
tumor simlar, but we think that the pharnaceutica
sponsors have | acked an incentive to devel op
pedi atric-specific targeted agents, and things such
as the fusion proteins for EwWing's sarcoma or for
the al veol ar rhabdonyosarcona, the PAX forkhead,
those types of targets are not usually listed as
what people are either testing their agents agai nst
or what people are focusing their drug devel opnent

efforts at.
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So, we have asked in NC whether through
grant prograns, is it possible to stinmulate the
devel opment of agents that would be actually, from
the monent they are designed, meant for pediatric
devel opnent.

There is the NCI RAID programthat
addresses this sonewhat.

[Slide.]

But we currently have a solicitation that
is a Small Business initiative within the NC, a
contract proposal for the devel opnment of nove
agents directed against the chil dhood cancer
mol ecul ar targets

This can be found on the web site. It
actually closes in Novenber. It is sonething that
opened up in August of this year, but this is nobney
that woul d be brought to a small business that had
perhaps a series of agents that could be focused
onto pediatric targets.

[Slide.]

Sinmlarly, there is the FLAIR grant
mechanismwithin NCI that would allow-it also is a
Smal | Business initiative--but it would allow
either an acadenic Pl or a small business to bring

forward their drugs, and could be used for
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1 pediatrics, as well. The current grant cl oses

2 Novenber 12t h.

3 [Slide.]

4 In summary, we see the future progress
5 depends upon a wel |l -functioning and nmi ntai ni ng

6 that well-functioning infrastructure for early

7 phase studies in children, the prioritization anong
8 avai | abl e agents through perhaps a preclinica

9 testing program access to new agents from

10 phar maceuti cal sponsors, innovative adaptations of
11 clinical research approaches to the pediatric

12 realities, and throughout all this, maintaining
13 public confidence that pediatric cancer drug

14 devel opnment is being done, conducted with the best

15 interests of children in mnd.

16 Thank you

17 DR. SANTANA: Thank you, Barry.
18 Could | ask Susan to give her

19 present ati on

20 Children's Hospital & Specialty G oup Perspective
21 Susan Bl aney, M D.
22 DR. BLANEY: | would |ike to thank Steven

23 for inviting ne to address you this norning. Wat
24 Steven asked me to do was to provide some input

25 into the optimal timng of the initiation of
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pediatric clinical oncology studies from an
institutional perspective and froma snaller
consortium such as the Pediatric Brain Tunor
Consortium

Barry has given you sone background on
what the Pediatric Consortiumis, and its primary
focus as a smaller consortiumis to devel op new and
i nnovative therapies specifically for children with
brain tunors.

I don't think | need to tell this audience
that we have a long way to go in the progress for
the treatnent of children especially those children
with brain stemgliomas, glioblastoma multiforme,
and infants with brain tunors.

A lot of this you have heard al ready, so
will try to be brief. | think we all have a | ot of
consensus on a lot of the issues that we need to
address, but is a historical timng for the
initiation of pediatric Phase |I clinical trials.

Hi storically, this has occurred follow ng
the assessment of initial safety data and
reasonabl e evi dence of potential benefit, so what
does that translate into? As Peter told you
earlier, for the nost part, it is after the

compl etion and publication of adult Phase |I and
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usual ly Phase Il clinical trials in adults, so that
means when the Phase Il studies are ongoing or
nearing conpl eti on.

[Slide.]

However, in sone cases, it is follow ng
the conpletion of adult Phase IIl clinical trials,
and the worst case scenario is follow ng the
successful New Drug Application by the
phar maceuti cal conpany, but | have been involved in
studies where the trials are initiated in children
at the first signs of biologic activity in adults,
and there are instances where the subm ssion for
the IND application included both the pediatric and
adult Phase | studies.

There are al so other instances where
pedi atric Phase | studies are initiated in the
pedi atric popul ati on exclusively, for exanple,
nmonocl onal anti bodies that are specifically
targeted to receptors on the tunor cells or
cytotoxics for intrathecal adm nistration

[Slide.]

Thi s has already been shown to you in
several ways this norning, but just a different way
of looking at it, is this bar graph where, on the y

axis | show you the tine in months, and then down
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on the x axis is a series of drugs.

What this represents is the timng at the
initiation of accrual to Phase | pediatric trials
after publication of the adult Phase | results.

Now, | have been very generous to our
adult colleagues in this top, giving thema
12-month period for conpletion and publication of
their results. | think that is overly optimstic.

I think it is really closer to 24 nonths, in sone
cases even | onger.

If you just take this area that is nore
lightly shaded down here--it doesn't project very
wel |l --the average tinme is at |least two years after
publication of the adult Phase | trials, so that
means when we have evidence of efficacy, usually in
the Phase Il setting, and as was nentioned before,
when the Phase Il trials are ongoing.

But there is a lot of heterogeneity and
with some of the newer agents, we are getting
earlier access.

[Slide.]

This is just an exanple of one agent where
a worst case scenario with the Phase | trial, the
drug was initially devel oped overseas, and the

Phase | trial results were published in 1991. The
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adult Phase | trials were published in '93. The
drug was approved for adults in 1996, and it wasn't
until '96 that the Phase | pediatric trials were
initiated.

[Slide.]

Now, just to put this into perspective of
what this means for children and the overall inpact
on pediatric drug devel opnent, that here we have
the approval, here we have the initiation of the
Phase | trial, which generally takes a period of
two years to conplete.

The Phase || studies, which on average for
br oad- based Phase Il studies of the cytotoxic agent
take three to five years to conplete, it doesn't
mean that for some strata there is not earlier
evi dence of activity, but the overall study.

Then, assunming that the agent goes to
Phase Il to see if it nmakes an inpact, there is
five years at a minimumuntil the conpletion of the
trial and perhaps even longer until we know t he
i mprovenent and progression for survival or
| ong-term survi val

So, this is overall fromthe tinme just
taking preclinical into consideration for adults,

and as we tal ked about before, sonetines we don't
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have that preclinical data until later in

pedi atrics, alnobst 20 years, and that is a |ong
time, and that is why it is critical for us to get
earlier access to drugs, so we can shorten this
timeline.

[Slide.]

Here is just another example of a drug
that we did have earlier access to, and even stil
fromthe tine the Phase | study was initiated unti
the tinme the Phase Il trials will be conpleted, it
is alnpbst a 12-year period, so that is why early
access is critical

[Slide.]

So, what is the optimal timng for the
initiation of pediatric clinical trials? | think
that it is obvious there is not going to be one
single answer, that we are going to have to | ook at
these drugs on an individual basis, but here are
some considerations that | think are inportant in
| ooki ng at.

The first is the type of agent and its
mechani sm of action. |Is it a novel agent or is it
an anal ogue, had aphasia for anal ogues. Sone
things aren't necessarily anal ogues, but they

af fect the same target.
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Is it a nonspecific cytotoxic agent or
br oad- based agent versus an agent that has a
specific target, and | think we are naive to think
that we have those agents yet, but as we becone
nor e sophi sticated and know nore about the biol ogy
of our tunors.

VWhat is the underlying disease being
treated? Cbviously, it is going to be very
different if we are treating a patient for whom we
have no effective therapy, no curative therapy
versus rel apse patients where we have a good chance
of salvaging themwi th currently avail abl e agents,

so | think that is a very inportant consideration,

as well.

[Slide.]

In addition, what is the safety profile of
the agent. | amtaking this fromthe perspective

that we have an ideal world and we know from our
preclinical studies that we have an agent that

| ooks very promising in pediatrics, so what is the
safety profile of the agent frominitial adult
clinical trials, or is it specifically an agent
that is targeted for pediatrics and the preclinica

nmodel systens that we use

Then, for agents, this has been alluded to
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this nmorning, the availability of pediatric
formul ati ons.

[Slide.]

The primary focus of considering when we
should initiate pediatric trials | think should be
for those novel agents and agents with nove
mechani sm of action, so what are the considerations
and the timng for initiation of drugs with novel
mechani sms of action.

I think early initiationis critical, and
that is a common thene this norning. W need to
devel op strategi es and new agents to inprove the
outcome for children with incurable brain tunors or
other high-risk pediatric tunors.

As Peter talked about in his earlier
slide, one exanple with cardiotoxicity from
doxor ubi cin, however, in children with zenith
tunmors, in those children that do survive, many of
them have severe nmorbidity or long-term
neur opsychol ogi ¢ or neuroendocri ne sequel ae as a
result of the need for radiation therapy. So we
need to try to identify agents or treatnent
strategies that can mnimze the toxicity for these
patients.

[Slide.]
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So, what is early initiation, how can we
define that? | think there should be evidence of
biologic activity in adult Phase | trials, and how
do we define biologic activity, that is going to
depend on whether the agent is a cytotoxic or
whether it is an agent that we expect to have an
inpact on a target or a surrogate target that we
are nonitoring.

I think we should initiate these trials
upon deternination of the MID and/or optinma
bi ol ogi ¢ dose, and sonetines even earlier depending
on what the agent is and what our preclinica
activity is.

If the target is primarily pediatric,
think it goes without saying that upon the
compl eti on of adequate preclinical studies, and
those could include both in vitro and in vivo
st udi es.

[Slide.]

Wien should we initiate trials for new
anal ogues, and this is a point that has already
been raised this norning. | think there is a
nunber of issues we need to consider - does the
agent have equival ent or superior activity in

preclinical studies, are there any advantages to
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the toxicity profile, are there advantages with
regard to potential for drug interactions or |ack
t her eof .

Anot her advantage is with regard to the
formulation for the pediatric popul ation, but
lastly, there should be evidence of at |east
equi valent or, if not, superior activity in the
adult situation for devel opnent of anal ogues. Cur
focus should be primarily on devel opi ng new agents
wi th novel nechani sns of action.

[Slide.]

In conclusion, | think that we are not
goi ng to have one uniformreconmendati on, that the
timng of initiation of clinical trials
hi storically has been highly variable and in nmany
i nstances has not been optimal, that ongoing
conmmuni cati on between the pediatric cooperative
groups, industry, the FDA, the NC, and our patient
advocates is required to ensure the earliest
possi bl e access to promi sing new agents with nove
mechani sms of action.

[Slide.]

Pedi atric studies for novel agents should
be initiated as soon as there is evidence of

biologic activity and an acceptabl e safety profile
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in early Phase | adult clinical trials, and that
early access requires ongoing vigilance and
constant reeval uation to ensure opti mal
prioritization and potential for benefit for
children with recurrent or refractory cancers.

It is not a static process. It is going
to continue to be an ongoi ng and dynani c process.

DR. SANTANA: Thank you, Susan

W have a few minutes to entertain
comrents or questions to these three presenters, if
anybody has any comments.

Pet er.

DR. ADAMSON: | had a comrent that stemmed
fromBarry's presentation, that | think is worth
hearing perhaps from sone other people. | think
part of it has to do with perceptions and
m sperceptions with regard to the conduct of Phase
I trials in children, as well as the ethica
consi derati ons.

To start with, | think one m sperception
that industry has is that an obscure toxicity in a
child could derail a drug approval process, and
think Dr. Pazdur at another neeting clearly cane
out and said that he knows of no exanple, and

certainly don't, of where a drug was not approved
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because of an obscure toxicity in a child. Drugs
don't get approved in adults because they are not
effective, and not because of toxicity.

So, the fear that there is going to be a
toxicity that will derail devel opnent is a
perception that we need to correct and to overcone.

The other point was that | think the
et hi cal considerations for the conduct of Phase
studies in children are likely nmuch nore closer to
that in adults than is recognized by our adult
col | eagues

Yes, children are afforded speci al
protections, but when it comes to correlative
studies, | think over tine it will energe that the
et hi cal considerations we apply in children, in
fact, ought to be applied to adults.

I know this is not a topic for us because
we are focusing on pediatrics, but requiring
studies that are invasive and of no potenti al
benefit, we will not do that in children, however,
I think the requirenent to do that in adult
patients with refractory cancer is coercive, and
the requirenents about a study not being coercive
are the sanme between pediatric studies and adult

st udi es.
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Ski p Nel son may want to comment on that,
but I think the idea that you can require all these
studies and therefore we can easily do these
studies in adults is a msplaced one. Over tinmeg,
when it is recognized that these invasive
procedures that are of no direct benefit and the
only way an adult patient can receive an
investigational drug is to agree to that, is
coercive

So, | think we are going to face the same
set of challenges in adult Phase | trials as we
face in pediatric Phase | trials, when the
community arrives at that, | can't say, and if
pedi atrics leads the way in the discussion, it
won't be the first tine in oncology that pediatrics
has | ed sonet hi ng.

I don't know if others want to conment,
but Skip, who is really much nore el oquent at
di scussing ethical issues, may want to add to that.

DR SANTANA:  Ski p.

DR. NELSON: | really don't have nuch to
add, Peter. You just denonstrated why you are a
val ued nmenber of one of our IRB committees.

DR PAZDUR: Let ne follow up on that,

though. | think in adult oncol ogy al so, that woul d
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be | ooked at as coercive, and there is very few
IRBs that | know that would let that go by.

Usual |y, the correlative study, when it
does involve a biopsy, if it is labeled as an
optional procedure, it generally requires a
separate consent form and if it is an integra
part of determ ning whether the therapy goes on or
assessnent, then, it could be bought into as a
required procedure, but that has to be, as was
mentioned in the NCI presentation, an integral part
of a deci si onmaki ng process.

So, a very simlar philosophy that was
presented for pediatrics also holds for adults,

t 0o.

DR ADAMSON: | don't think the NCI shares
that phil osophy.

DR PAZDUR: Do you not?

DR SAUSVILLE: | just would state that
this is a fairly controversial area, and | al so
think it is colored by one's perceptions of degree
of invasiveness and al so, quite frankly, how the
physician pitches it to the patient.

| definitely agree with Rick that in any
context to require it would be regarded as

coercive, so there is clearly, you know, we buy
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into that.

However, it is also true that we sonetines
pl ace trials--and Malcol mor Barry may want to
comrent on this--with patients that are likely to
have accessi bl e tunor because of the |ikelihood
that the average adult would not consider it nuch
of a big deal, for exanple, to get a skin biopsy.

I could cone back to you and say that if
you even put it in the context of a relatively
non-i nvasi ve treatnent, and how woul d you shape a
pedi atric approach to this issue where at sone
| evel, a buy-in on the part of the patient is
required, so | think it is conplex.

We share your goal of mnimzing and
i ndeed elininating any perception or practice of
coercion, but nonetheless, even in a mnimally
vel vet gl ove scenario, one can inagine that adults
are going to be intrinsically better able to enter
into a decisionnmaki ng process in children

DR KODISH: | wanted to engage Barry in a
little ethical discourse here, because | heard an
interesting m smatch between what | perceived as
Barry drawing a line in the sand about the
appropriate timng for the cytotoxics that is based

on conpletion of the adult Phase |, ready to go to
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Phase Il, and it was different than what | heard
Susan say, which is that we need to have nore
flexibility, that there may be sone instances where
it would be okay to do sinultaneous studies or to
start the pediatric Phase | study hal fway through
the adult study.

I think that you are right on the noney
when it conmes to the targeted agent issue and this
i dea of separating out the conponents of the
research as you nmentioned, but | think we need to
work a little bit on this cytotoxic approach.

The ethical argument | hear underlying
your comments is that the inperative of avoiding
toxicity in children is greater than the inperative
of avoiding toxicity in adults, and | am not sure
that is true necessarily.

I think it gets to this issue of how
vul nerabl e are children, are they biologically or
physi ol ogi cally vul nerable in some way or are they
ethically vulnerable. The regs deal with the fact
that they are perhaps ethically vulnerable, but in
these studies, there is potential for direct
benefit.

So, to ne that was a concern

DR. ANDERSON: | think that if you were to
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say we should start sinultaneously, it would be a
question of is there a benefit that has been
denonstrated along the way. |f you are not going
to derive what | see for pediatrics, the benefit of
defining the toxicities and starting the patients
out closer to a potentially active dose, if there
ever is one, then, it would be a question of what
activity was seen early on as the adults were going
up through their dose |evels perhaps, towards an
MID, because that was the endpoint that they were
ultimately focusing on that would bring you to do
that in pediatrics.

I don't know, you know, other people have
ot her opinions about starting them sinultaneously,
and | would want to know what the benefit of doing
that would be. If you had truly, you know, if
Pet er was saying, well, we now have 45 drugs that
we are trying to do studies on, if it is a matter
of we want to get access to this drug at the sane
tinme, but we don't knowif it is active, | don't
know if there is a benefit to that.

DR. BLANEY: Two things. One, | think
that we don't need to evidence of benefit in the
adult Phase | study before we initiate a pediatric

trial. W have to have potential for benefit, and
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usual ly that is based on our preclinical node
systens in childhood tunors.

Now, in nost case scenarios, | would not
argue that we should have simultaneous initiation
inthe trials, but we could have sinultaneous
submi ssion of the protocols with the IND and have a
predefined goal for what is going to allow us to
initiate the pediatric study, is that biologic
activity as evidence of nyel osuppression for a
cytotoxic, is that an effect on the target tunor in
a range that we think based on preclinica
phar macoki neti cs and the pharnmacoki netics fromthe
adult Phase | study where we think there would be
potential for benefit in our popul ation

DR. SANTANA: | agree, Susan, but | heard
a comment this morning fromour friends from
industry that we don't want to get into the trap
if they are not getting a hint that this drug is
going to have activity in adults, they may drop it,
and we woul d be faced with the sanme problens we
have in the past, but there nmay be sonme drugs that
we do want to develop, but if we can't get themto
denonstrate at | east sonme activity even in the
Phase |, then, we nay be losing our time and our

pati ence and our resources.
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So, | think we have got to be careful. In
the ideal world, | think you are absolutely right.
In a very practical way, | heard themsay this

morning that to them it is an inportant
consideration to begin to get sone evidence of
activity, because if not, they are not going to
develop it any further, and then nobody has access
toit.

One | ast conment ?

DR. HAGEY: | think now m ght be a good
time to corment on attrition rates of drugs. The
TUFF study for drug devel opnent | ooked at 671 new
chemcal entities which applied for an | ND bet ween
the years of 1981 and 1992, and of those, only
about 135 were actually approved, which is around
20 percent.

If you take that and break it down by

oncol ogy drugs, | think 33 with a final approval of
6, and 6 still waiting, | knowthat is the data as
of 2000.

About 26 to 30 percent of the attrition
rates occur in Phase | with over 50 percent of the
attrition occurring in Phase |1, which would argue,
in fact, for the current nodel, which seens to be

most of the time pediatric studies are initiated in
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1 Phase 111, which |ooks |ike about that tinme you

2 have about a 75, 78 percent chance that indeed that
3 drug will go to market.

4 DR. SANTANA: | think with that, we are

5 going to stop here for a lunch break

6 [ Wher eupon, at 12:30 p.m, the proceedi ngs

7 were recessed, to be resunmed at 1:10 p.m]
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1 AFTERNOON PROCEEDI NGS
2 [1:10 p.m]
3 DR SANTANA: There were two individuals
4 that were not present when we did the early
5 introductions this norning, Dr. Enanuel and Dr.

6 Kodi sh, so | amjust going to ask themvery briefly

7 to identify thenselves and their affil

8 DR EMANUEL: | am Davi d Emanuel ,

iations.

9 oncol ogi st out of Pharmaci a Corporation.

10 DR. KCDI SH: | am Eri ¢ Kodi sh, the

clinica

11 Director of the Rainbow Center for Pediatric Ethics

12 in Cevel and, Ohio.

13 Open Public Hearing

14 DR. SANTANA: The first itemon the agenda
15 for this afternoon, just to keep this itemon

16 schedul e, is that we have an opportunity for an

17 open public hearing, so if there is anybody in the

18 audi ence that wi shes to address the comm ttee,

19 pl ease cone forward at this nonent and identify

20 yoursel f at the podi um

21 Pl ease identify yourself and you may

22 proceed.

23 DR RUGG Good afternoon
24 nane is Terry Rugg. | amcurrently at
25 | mmunonedi ¢cs, | nc.
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I have just three coments | thought I
woul d nake. The first one is very specifically to
guess the regul atory aspects of getting studies
done in children. | have had experience in prior
conpani es where drugs have, froma regulatory
perspective, been able to get in very quickly, and
more recently, a highly targeted therapy in
AFP- produci ng tunors, which you nmight argue is very
different from hepatobl astona and adult tunors,
where there is a very definite view on the
bi ol ogi cal division of the FDA that closed the door
very early.

So, | think if this forum does focus in on
the regulative facilitation, which | think is what
the question is all about, | think that woul d be
very inportant. That is one experience.

The other two coments really | nmake now
in reaction to sone of the thoughts and sonme of the
things that | have heard earlier this norning.

Firstly, just a quick thought, the issues
regarding getting material transferred to
institutions for applying in the preclinica
setting. In the spirit of very clear
comuni cation, | think it is inportant to say when

you negoti ate these things, never ask for that
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whi ch the other party cannot give.

The other party cannot give intellectua
property away. From mnmy experience, a nunber of
times these agreements have fallen apart because
the receiving institution has |egal requirenents,
require intellectual property to be seeded by the
phar maceuti cal conpany, it is never going to
happen. M colleagues | amsure will agree it is
never goi ng to happen

The final thing that I will conment on,
whi ch has been referred to a nunber of tines, but
al ways very subtly, very under the surface, and
very not obviously, and that is the reality that a
drug that will have only a pediatric indication
cannot be commercialized, and when | | ook at all
the participants here, every one of us are MD.'s,
every one of us has research interests, | don't see
anyone with an MBA or | don't see any of ny
mar keti ng col | eagues, | don't see anyone who woul d
represent the finances, which neans that a | ot of
what we tal k about here cannot ultimately influence
the practice. The practice has to be influenced at
a political level that results in drugs being
rei mbursed in sonme way of another or a systemthat

meets those needs.
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I think, David, you recognized that to an
extent, but it is a barrier bigger than you would
think. M nightmare woul d be having a drug that
worked in the pediatric setting, but did not work
in an adult setting, because | wouldn't really know
what to do with it. | couldn't market it and
couldn't withdraw it, and | woul d be bankrupt.

So, with those three observations, | |eave
the podium and | thank you for your opportunity.

DR. SANTANA: Thank you. | amsure we
will conme back to your comments during the open
di scussi on.

I will ask David Emanuel to give his
present ati on.

I ndustry Perspective
Davi d Emanuel , M D.

DR. EMANUEL: Thank you, Victor, and thank
you, Steven, for the invitation. | greatly
appreciate it.

What | have decided to do is to gut ny
talk and to actually focus just on sone issues that
we haven't addressed up to date.

Just before | start, | just wanted to make
the point that we all agree that the status quo is

unaccept abl e. Every person in the room | think is
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on the sane page with that. W all agree that we
really have to nobve on. The question is how to get
t here.

So, what | wanted to do is really not to
tal k about the barriers, because really the
barriers that | saw are exactly the sane as
everybody el se has seen. Let ne just run through
and go back to nmy final slide, in fact, | have only
got one slide to show you, which is overconm ng
these issues.

[Slide.]

At the workshop that was held at the FDA
in July of 2002, the issue was raised about
| owering the regulatory hurdle as a neans for
encour agi ng devel opnent of drugs in the pediatric
setting.

I think this is an issue that the
committee should really | ook at because | have
heard a couple of times today that registration in
a pediatric indication is quite inportant
sonetines, not all the tinme, but it is inportant
fromthe point of view of the reinbursenent, et
cetera, et cetera, and | think you raised this
i ssue this norning in Europe.

But fromthe pharmaceutical conpanies
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standpoint, fromthe dark side, registration is
what we are all about, and | think it really does
bear sone thinking about when we di scuss things
like is it really necessary to do an adequately
powered trial, | nean it is literally inpossible to
do this in the context of the pediatric setting.

It woul d take years and years and years.

So, | knowthis is a heretical statenent,
but how inportant is the random zed trial. That is
the first question.

The other two things relating to sone of
the regul atory issues are the definition of
clinical, what does this termactually mean in the
context of a child, clinical benefits. dinica
benefit is what we are all trying to achieve with
our drugs, but in pediatrics, | would very nuch
wel cone input fromthe conmmttee and fromthe FDA
about what does this actually nean in a child with
a mal i gnancy.

One possibility would be for us to
prospectively define acceptable surrogate endpoints
whi ch coul d take place, which could be used in
pl ace of, quote, unquote "clinical benefits." | am
not sure what these are. It is not upto ne to

really define that, but | think input fromthe
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committee, input fromthe field would be extrenely
hel pful. dinical benefit is key here.

The second point on here, increased access
to the patients. | think the tables have turned.
We have heard this many tines today. There are too
many drugs to get into too few, quote, unquote

"eligible patients,” and this is a nmajor problem
it is a mjor barrier, and it is one that we have
to work on together and to support Greg on this

Conmuni cation is the absolute key. W are
not talking to each other. W really need to
increase the intensity and the depth and breadth of
the conmuni cati ons across all these groups.

I amtal king about the COG industry, NC,
FDA, all the cooperative groups outside the United
States. We really need to comunicate better
because, quite frankly, it is not working, and
think the key to success is inproving, is just
getting us to really understand each other and to
really talk to each other.

Sone of the benefits that m ght accrue
fromthat - the issue about ex-U. S., how can we
increase enrollnment into trials outside the United
States. There are lots of kids with the kinds of

di seases that we are interested in, in Russia, in
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Eastern Europe, in Africa.

The FDA has told us that they accept these
pl aces as sites for trials. How do we have access
to those? | am proposing that we do joint
transnational clinical trials, sponsored by both
i ndustry, by the NCI. W have to get access to the
patients. That is absolutely key.

Prioritization of scarce patient resources
is exactly the sane thing.

Expedite initiation and execution of
trials. Fromthe industrial standpoint, this is a
maj or problem It takes forever to get these
thi ngs done through the cooperative groups. | am
being very frank here, but this is why we are here,
to tabl e issues.

Industry lives and dies by the tineline,
and the tinelines that we work under are conpletely
different to yours. W have to get ourselves
aligned on that issue. W have to inprove this.

Jointly funded devel opnent of drugs. This
is a whole issue unto itself, and we have just
touched on the issue of MIAs and CRADAs and
intellectual property.

We were just talking at lunch. | want to

again stress the point that was just actually nmade.
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Intell ectual property to the pharnmaceutica
industry is its bread and butter. W will not give
up on that. Intellectual property is a big dea
for us.

When sonebody brought up the issues of how
long it was taking for an MIA to get signed, | wll
guarantee you that that took that |ong because of
an intellectual property issue. W have to work
out ways to get around that, otherwise, it is just
going to continue to take as long. Intellectua
property is a big deal to us. This is sonething
that we will absolutely refuse to budge on

Excuse nme for junping around. As | said,
| gutted ny tal k.

| guess the last point that | wanted to
make, whi ch has been raised by others, is we all
agree that fromthe pharnmaceutical conpany
perspective, whether the Pediatric Rule, the
exclusivity terms, et cetera, have worked, it is
too early to tell, but I can tell you where it has
wor ked.

It has worked in internal discussions with
our senior managenent. Any one of us who actually
works in the industry will tell you that getting

money fromthe people that control the funds is one
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of our biggest tasks. It doesn't matter what we
want to do, it is what the corporation would |ike
to do, and it is a challenge for all of us who
happen to work in this type of environment now to
actual | y convince our upper managers of this fact.

The Pedi atric Rule has worked fromthat
regard. So, | make a very strong plea that the
mai nt enance and expansi on of, quote, unquote,

"incentive prograns,” is key to the success here.
We absolutely have to continue these in sone form
or anot her.

| also subnit that pediatric oncology, in
terns of the current ongoing pediatric drug
devel opment debate that is ongoing in the Senate,
guess today or tonorrow, | subnit that pediatric
oncol ogy drug devel oprment is very uni que and very
different to other parts of that discussion

I amjust sort of challenging us all to
thi nk about ways that we can think up incentives to
devel op pediatric drugs for use in oncol ogy.

I think that's it. Thank you very nuch.

DR. SANTANA: We will come back during the
comment di scussi on period, hopefully, to sone of

the i ssues that you have presented.

Dr. Rackoff, are there on the phone?
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DR. RACKOFF: Yes. Victor, can you hear
me?

DR. SANTANA: Yes. People want to know
where you are. Are you going to make sone conments
now, \Wayne?

DR. RACKOFF: Yes, from Bersa [ ph]
Bel gi um

I ndustry Perspective
Wayne Rackoff, M D.

DR. RACKOFF: | have really only three
comments, and | want to drop off soon

The first is that nmuch of what has been
sai d today has been said in the other three or four
nmeetings we have had, and | think we have got
enough informati on now to have the agency nove
forward with some sort of guidance on these issues.

| think that two issues that are
particularly pertinent that were touched on today
have to do with preclinical testing, and | think
what woul d be very helpful is if those that are
i nvolved in that consider not only the pediatric
nmodel s, but also what correlations there are
between their pediatric nodels and adult tunors,
and actively work on identifying those correl ations

because they will provide further help to us in
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pushing these drugs toward children

The third and last point is that | think
that there probably needs to be sone sort of
priority setting between the Children's Oncol ogy
Group and the Agency as part of this process,
because | think it is nuch different to do studies
and al so nuch different to introduce a drug earlier
in an area of nore severe need |ike Stage |V
neurobl astoma than it would be in ALL.

I guess, as a last point, a sort of
summary, | take a little bit of issue with sone of
the comments that have been nade so far and agree
more with I guess G eg Reaman and sone of the
others who have said | think we have nade
tremendous progress.

I think that those who are not part of the
di al ogue either at these neetings or at the COG
shoul d become part of that, and | think the inpetus
is on individuals on all sides to participate and
hel p this process nove forward.

DR SANTANA: Just for the sake of
compl eteness, is that it?

DR RACKCFF:  Yes.

DR. SANTANA: Thanks, Wayne.

We are going to invite Ruth Hoffman to
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1 give the patient and parent perspective.

2 Patient and Fam |y Perspective
3 Rut h Hof f man
4 MS. HOFFMAN. | wanted to al so than

5 Steven for the opportunity to speak fromthe

6 parent - patient perspective, and | think it is a

7 very inportant voice.

8 [Slide.]

9 First of all, this it not derived froma

10 formal survey like the ASPH O survey that was
11 di scussed earlier. It is basically a shared

12 perspective fromny position as a parent of a

13 child, a 15-year survivor of AM., who actually is

14 dealing with cardiotoxicity from 400 ng/ M

k

15 anthracyclines, as well as hornone repl acenent

16 therapy, as well as interaction with thousands of

17 famlies through Candl elighters.
18 [Slide.]

19 So, who is the constituency? Thirty-two

20 years of supporting famlies of children with

21 cancer, and they are very active as you can see.

22 We receive about 6,000 phone calls a year, 14,000

23 e-mai |l s, and 155,000 web site visitors. That
24 about 14,000 uni que visitors per nonth, which

25 equates to 1.5 million hits, huge.
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VWhat is it that they are asking?
Approximately half the queries are connected to
treatment-based questions |ike what are avail able
clinical trials, what is a clinical trial, as well
as institutional referrals, where is the best place
to go with ny kid who was just diagnosed with
neur obl ast oma, what are the best surgeons, where
are they located. That is the sort of questions
that we got. The rest are financial assistance,
and that sort of thing.

[Slide.]

So, because of that, in the last nmonth we
actually--1 don't know if you know this web site or
this service--we just started HopeLink, which is a
clinical trial service to our web site, which
basically incorporates clinical trials from
industry, frominstitutions, as well as from COG
At this point, there is 385 trials just
chil dren-based and they are Phase | to Phase |11

[Slide.]

VWhat is it famlies want? They want hope.

This was an example when | was putting this
together, this came through that day. "Wen the
doctor explained to us about Melissa's |eukenia, he

said that APML is incurable and it's very rare and
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very deadly. Can you give us hope?"

[Slide.]

What do they want? They want a magic
bullet to treat their child with a resistant
di sease. This didn't cone through. It did have a
picture there of a little girl.

[Slide.]

This is the historical perspective. G ace
Monaco was the founder of Candlelighters in 1970.

"The chil dhood cancer population is a
smal |l comunity in nunber, but large in spirit and
used to success. The clinical trial process is
what has brought pediatric oncol ogy the cures that
gi ve hope and help to parents and survivors, and
has created a foundation of trust upon which to
build inproved and novel treatnents."

[Slide.]

So, the foundation of trust was based on,
and nust continue to be based on: Relative safety
through the use of preclinical nodels, as we tal ked
about, aninmal testing, and traditionally adult
testing; the possible magic bullet versus the
actual small percentage rate on the response to
Phase | trials, and fanilies want to know t hat

information; and then, as well, the side effects of
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treatment, the toxicity and the effect on quality
of life at the end of life.

[Slide.]

Fam lies--1 think all mnmy pictures aren't
in here, which is actually too bad--there was a
picture of a child actually on his death bed. He
was shown actually with | arge fungal infections on
a Phase | trial, and the feedback fromthe
famlies--there was actually six pictures of
ki ds--and four of those children were on Phase
trials, and in discussing with themto prepare for
this, none of themhad realized what a snall
response rate the children were likely to get on
that Phase | trial, and they were very surprised
and sonewhat disappointed, and really felt that the
doctors had not been fair in disclosing that
i nfornation.

So, a need for greater information, that
is the feedback we are hearing. And the option
that discontinuing treatnent isn't a valid option,
famlies want to know that it doesn't nean you are
a bad parent, it doesn't nean that you are giving
up, and the child is not required to go down
fighting, especially when you are tal king about a

two-year-old, and not making that choice for
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t hensel ves.

It is different if you are tal king about
an 18-year-old, who maybe wants to go down
fighting, but for a parent maki ng sonetinmes that
decision for a two-year-old and conti nui ng
treatnent when it can result in quality of life
differences, then, that is sonmething to be taken
into consideration.

[Slide.]

A commrent from Grace again. "To keep the
pediatric patient lot inproving, the cures grow ng
and the effects of therapy on quality of life,
particularly in the hard to handl e cancers, we need
to innovate within the careful, patient-centered
nmodel that pediatricians have always utilized."

[Slide.]

I ndustry. These are the barriers we have
tal ked about all day - unenthusiastic, the rare
pediatric tunors, small popul ation size. A couple
things that haven't been addressed, problenmatic
access to clinical trial information, health
i nsurance and billing concerns. For fanilies,
often their choice is either/or. Their child can
receive palliative care or they can continue on

Phase | curative therapy.
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Actual |y, again, one of the pictures of
the kids that was featured here went through that
situation over and over. She was a neurobl astoma
Stage IV child. She was on palliative hospice
care. Then, she would go off palliative hospice
care because insurance wouldn't cover it. She
woul d go on a Phase | trial. Then, she would go
off the Phase |I trial. She would go back into
hospi ce, back onto Phase |

It was very, very frustrating for her
famly because it was not both options offered to
this child, it was an either/or situation. That is
a policy that really needs to be address and a
maj or barrier.

Centralized trial information. W talk
about all these drugs, not enough patients.
Patients are very active, as | showed you at the
begi nning. They are very participatory and if we
have a conprehensive web information or resource
where famlies can go to, |ike HopeLink, it's not
conmpl etely conprehensive, but basically
incorporates COG trials, industry trials,
institutional trials, again, that is information
that fanilies can use to nmke deci sions.

[Slide.]
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In terms of the innovations regarding
smal | popul ati ons we tal ked about this norning,
with nol ecul ar targeting of drugs and finding
sim lar pathways, that barrier m ght be decreased,
the correl ati on between genone anatoni es between
adul ts through expression profiles and somatic
mut ati ons ni ght decrease sonme of that adult-child
i ssue.

I think that we have to ensure that
exi sting programs, such as--and maybe Mal col m can
address this--the Cancer Genone Anatony Program
NI H program that includes pediatric tunor
initiatives.

[Slide.]

This is where it becones controversi al
even with parents. This is from G ace's
perspective. "There is no reason that the

pedi atric oncol ogy comunity should wait for

results fromany adult trial before designing their

own Phase |I's and pilots for the use of new and ol d

agents in pediatric oncol ogy."

[Slide.]

Now, we have varying degrees on this.
Sone parents feel that definitely we have to have

adult studi es done first for reasons of dose
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initiation, reducing overdosing, underdosing of the
kids, and safety testing.

This is a broad generalization, but it
tends to lie this way. People that have |ost or
parents that have lost their child tend to fee
there is no reason to wait. People whose children
have survived, |ike nmy daughter, who are dealing
with late effects, think no, the toxicities are
very difficult, there is reasons to wait.

Now, that is a broad generalization, but
that tends to be how things tend to fall.

[Slide.]

In terms of the small pediatric
popul ation, and these of adults, maybe there needs
to be nore formalized, it gets expanded formalized
coordination of U S. adult cooperative
group/clinical trial studies, and then
COE academi ¢/ pharmacy child studies for
si mul t aneous access.

The possibility of joint yearly synposiuns
on Phase | trials between the adults and between
the children, and where you can just be discussing
energent targeted pathways that are shared by
tunors, and possibly the design of consortiuns

based on nol ecul ar pat hways, not based on tissue
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and cancer, so not the Brain Tumor Consortium not
necessarily the NAT Consortium although those are
wonder ful consortiuns, but possibly consortiuns
based on nol ecul ar pat hways.

[Slide.]

If children are going to benefit from
adults trials, we have sone need to expand on that,
and being a Canadian, | have to bop this one in, in
Canada, nost of you probably don't know, but we
have between a 60 and 70 percent clinical tria
rate of adults in Canada on cancer clinical trials,
it is about 5 percent here.

I don't know if they have an increased
survival, as well, but it is a huge clinical tria
participation of adults and about 90 percent of
adults are treated in conprehensive cancer centers.
Now, there is your market if you need to expand and
need nore adults, that is nmaybe a potential narket.

[Slide.]

Anot her mar ket that has been tal ked about
is internationally. This was another e-mail that |
received the sane day | was putting this together.

"I amwiting on behalf on ny friend's
sick child. Could you pl ease send ne sone

information on international treatnment resources
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avail able for a child who has | eukem a, acute
| ynphocytic form This is a boy and he lives in
Ukrai ne. Resources are limted there, but | heard

that in Russia some clinics successfully treat this

di sease. |If you need nore information about him
pl ease | et me know' - bl ah-bl ah-bl ah
[Slide.]

So, again, increase the collaborative
Phase | international trials. |Increase the
col l aborative international preclinical trials.

[Slide.]

Finally, the point about conmunication
Utilization of a comon, conprehensive
child-specific clinical trial information service
that is used by academ a, by COG by NH, by
i ndustry, and by individual institutions.

[Slide.]

This actually was set up with severa
children. Al of them have died. The one in the
bottom | efthand corner was a little girl with
osteosarcoma. She was 10. She actually used her
| egal right of assent and countered her nother.

Her nother wanted her to go on trials, and she had
al ready been on treatnment for three years, and she

refused. We were brought into the case at that
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poi nt, and she actually spent the | ast four nonths
of her life having a wonderful quality of life,
went to Florida, went to California, and actually
had a very peaceful death.

A couple of the others who actually went
on a Phase | trial had a very difficult death, and
the one nother said to me that she has a doubl e
grief, you know, the grief of losing her child, but
also the grief of putting that child through extra
pai n.

Now, she al so said she would do it again,
and she felt that she had no choice, which gets
into again other issues, but | guess the big point
is, is | think we need to have a bal ance in what we
do, and sonetines | think we need to keep this in
mnd as a guiding principle that life isn't
measured by the nunber of breaths we take, but by
the nmonents that take our breath away.

DR. SANTANA: Thank you, Ruth.

We had a couple presentations earlier
today that we didn't have the opportunity to
di scuss and ask questions to the presenters.
know sone nenbers of the panel do want to do that,
so this is an opportunity to start that.

Donna.
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Conmi ttee Di scussion

DR PRZEPI ORKA: Two questions. First,
for Dr. Adanson. A point just brought up by M
Hof f man regardi ng cooperati on between adult and
pedi atric groups, we had once actually tal ked about
that at a previous neeting, and | just wanted to
know i f any headway had been made in that
direction, and if tal ks have begun, have you cone
up with any inpedinments fromthe adult side saying
no, we don't want to deal with kids in our
pr ot ocol s.

DR ADAMSON: | think | can answer, but |
am going to need sone clarification on that. Wth
the new Phase | consortium we just had our first
meeting, and we are going to be neeting
sem -annual | y.

The neeting was held in conjunction with
the NCI CTEP-sponsored adult Phase | group, and we
plan to continue that, so all the pediatric
representatives were there to hear about what is
happeni ng on the adult side, and as inportantly, we
made our presence known to NCI CTEP that hold these
meetings that didn't regularly include pediatric
representation.

So, | think fromthat standpoint, we have
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i mproved comuni cation and, in general, we have a
good sense of where the adults stand in reference
to their trials, and this is | think just adding
anot her layer to nake certain that we are aware
really of the npbst recent advances.

Can you clarify your last point for ne?
Ch, that was it? OCkay.

DR PRZEPI ORKA: | think you should be
| auded for getting that far in this short a period
of time, to be sure.

My other question is actually back to the
FDA. | don't think | was clear when | was naking
my question earlier today.

The usual paradigmin drug devel opnent and
drug registration is for a pharnaceutical conpany
to come by, do their studies with the idea of
getting registration and selling their drug, and we
are here tal king today about where we can get the
pediatric studies to get going either for
registration for a pediatric indication or just to
get sone information for pediatrics.

But what we have heard is that we don't
need adult studies first, we could do this in
pedi atrics except we just heard that it is not

really economcally feasible to do that. There is
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one ot her paradigmthat we need to tal k about,
whi ch addresses directly the regul atory burden that
Dr. Emanuel tal ked about, as well.

As an exanmple, there is an institution in
the East which makes its own biologic and uses it
to treat | eukenia patients and has been doing so
for about 12 years. They charge the patients, and
they live happily ever after, and if you ask them
for sone, they say no, we only have it at our
institution.

They do that so that they actually get the
mar ket share of those patients with that disease,
which will then feed their other protocols and
bring in nore grants. That is the only economc
incentive that acadenics have to nake their own
drugs and to deal with the econom cs of doing
clinical research.

But for an academic institution to start
any study of a drug in a pediatric popul ation or
any orphan di sease, there has to be sonme sort of
endpoints to the noney that they invest, and they
don't have anywhere near as much noney as
phar maceuti cal conpani es do, and especially if it's
an or phan di sease

So, there is only an incentive to go and

file://IC|/Daily/10170nco.txt (221 of 322) [10/29/02 9:15:05 AM]

221



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

222
study pediatric drugs if at sonme point they can
stop and start charging for the drugs they
manuf acture and stop having to deal with the
paperwor k burden of reporting.

If an academ cian cones to you at the end
of their Phase Il study, and a di sease which has
absolutely no good therapy, and they say, |ook, our
drug has a 30 percent response rate, can you just
give us approval to deal with it, so that we could
like start collecting nmoney for it, and not have to
tell you anything about adverse side effects, and
we don't have enough patients in the world to do a
random zed trial, what would you say?

DR H RSCHFELD: Go for it. There is an
orphan programthat has been in existence for
al most 30 years, and that program has successfully
brought well over 100 drugs to be approved for
marketing in a variety of diseases, nany of which
are rarer than pediatric oncol ogy.

To give sone perspective, the nunber one
nmedi cal reason that causes children to die are
turmors, overall, it's access, but of all the
di seases that affect children, the nunber one cause
of death is tunors, and | think that can be used as

a justification for entering into a program but
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that is a whole other discussion in terms of the
mar keting strategi es, and whatnot, which are
certainly beyond the real mof not only what we are
di scussi ng today, but probably what | should be
tal ki ng about.

But | can address the idea of the orphan
drug program which offers people grants, it offers
incentives, and there are dozens of cases of people
who essentially in a single institution, devel op,
oh, an inhibitor of an enzyne that is
over-expressed in some rare genetic disorder and
then have successfully gone on to nmarket that.

There is no reason why it couldn't be
applied nore wi dely although the resources are
limted in pediatric oncol ogy, however, | wll
poi nt out that we | ooked at how many peopl e
actually filed and asked a question we have a
product, and here is our data, and can you give us
mar keti ng authorization for a pediatric tumor, and
the last one we had was in 1990, and that was for a
drug cal |l ed teneposi de.

Since then, no one has filed a single
application or a single supplenent to an
application. So, if it would cone across our path,

then, we could address and ask for it, but we can

file:///C|/Daily/10170nco.txt (223 of 322) [10/29/02 9:15:06 AM]

223



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

only indicate interest, we can't conpel

We can provide incentives, however, and
the incentive program | think has been reasonably
successful and that we have had roughly 30
invitations out. About 15 are for investigationa
drugs, and we have actually granted 2 of themto
date, and there are several others. On review ng,
this had never happened before in the history of
the regul atory aspect.

Now, | wanted to introduce a term since
we brought it up, and the terml| wll try to
introduce is the term"orphan drug." The Ofice of
O phan Drugs is actually for orphan indications or
orphan di seases, and they call it that, but I
want ed to propose that the circunstance where a
drug is born, and it is devel oped up through Phase
I or early Phase Il, and then abandoned by its
parents, that that is the orphan drug.

One approach to think about that orphan
drug would be to go back to the I CH guidelines,
which say that it is the shared responsibility of
society to address these issues, and there could
be, and maybe ought to be, prograns to pick up
t hese orphan drugs and devel op themin niches where

they may have activity or may have sone benefit.
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1 I know Rick wanted to nmake a few comments,
2 t oo.
3 DR SANTANA: Go ahead, Rick
4 DR. PAZDUR: There are several questions

5 to answer there, Donna, and let nme go through them
6 Nunber one, for sonebody that is coming in

7 with a hot drug on Phase Il data, that has a 30

8 percent response rate in a disease situation where

9 there is no other therapy, it is clear that that

10 woul d be a situation for accel erated approval,

11 that would be a very, very hot drug

12 know t he nunbers of conpanies that are coning to us

and

You do not

13 seeki ng accel erated approval on that type of data,

14 what is a niche indication that we coul d have.

15 Renenber, we are being asked to devel op

16 drugs or people are coming in to devel op drugs with

17 increasingly nore refractory di sease settings,

18 fourth line lung cancer, fifth |line breast cancer,

19 fourth line colorectal cancer. That

20 they have an interest in that popul at

isn't because

i on.

21 Obvi ously, their business decisions are geared

22 toward a much bigger popul ation and they coul d get

23 their foot in the door in these niche popul ati ons.

24 So, the fact that pediatrics has a snall

25 mar ket here shoul d not be overl ooked.
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way that conpani es coul d get accel erated approval

But | want to go into a very inportant
aspect that was made by Dr. Emanuel, and that was
the slide that says "lowering the barriers." Dr.
Emanuel , | call that lowering the standards, okay,
and | don't know if that is what you, as pediatric
oncol ogi sts, want to get into as far as having your
drugs approved on different standards, i.e.,
potentially | ess effective drugs being approved.

Let me go into some graphic detail. Do
you want to throw out the baby with the bath water
here? You have nade trenendous strides as far as
curing the diseases. The things that were |isted
on the slide, using | ess power or toning down the
power of your studies, that really leads to faulty
statistical decisions.

That is not a regulatory issue to accept
| ess powered studies or shaky studies just so you
could get a drug on the market. Do you want to be
in that predicanment?

That is a situation that you have to
answer yourself. The situation of clinica
benefit, we have defined that quite clearly in the
adult population, and | don't see any designation

of any difference with children. Basically, it is
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what is neaningful to the patient, and that
generally has been assuned to be an increase in
survival and increase in synptons, or a surrogate
that is well established for those two issues.

Do you want to get into again |esser
standards just to get drugs out on the market?

That is a question again that you are going to have
to answer.

To get back to Donna's issue about the
poor university person comng to the FDA, we do not
have different standards for small drug conpanies
versus big drug conmpanies. It is an even playing
field, okay, because that small drug conpany with a
flick of the Bic could turn into a mgjor
phar maceuti cal conpany with an infusion of one
billion dollars. That happens every day with a hot
i dea.

So, to say that we should have different
standards for different drug conpanies is a thing
that we cannot entertain. It just is not on the
board here. These things change, we do not have
di fferent standards dependi ng on what the size of
drug conpani es are.

One ot her aspect that was brought up was

some priority, | believe Wayne had brought it up
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bet ween the FDA setting up a priority list for
drugs that need to be devel oped in conjunction with
CoG,

Agai n, we have to have an even pl aying
field here. W cannot be the arbitrator of saying
Johnson & Johnson, your drug is the better drug
over Pharmacia. Wy? Wll, we believe it. It
won't go down.

We |ive by regulations here, and although
you here in this conmittee have a point of view,
renenber, there is an equal and opposite point of
view that will challenge your points of viewin a
court of law if we overstep our boundari es.

So, | just want to set the kind of the
tone of where we have to go with these discussions
because we do live within the context of
regul ati ons here that have to be obeyed, and the
interpretation of these regul ations do have sone
flexibility, but they will be challenged if we
cross the line.

DR. SANTANA: Richard, thank you for so
clearly articulating the nmission of the FDA

DR H RSCHFELD: But | would to just add
it is not only the size of the conpany, but the

size of the patient popul ation doesn't merit
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different standards either, and it has been the
practice in orphan drugs and in pediatrics outside
of oncol ogy, where there has been a | ot of

activity, that the standards are the standards used
i n evidence-based nedicine, and the patients, out
of respect for the patients, do not nerit a | ower
st andar d.

DR, SANTANA: Peter.

DR ADAMSON: Two conments. The first is
in response to Ms. Hoffman's presentation, which
really think touched upon sone critical issues, and
I wanted to focus on the informed consent.

I think w thout question, and people on
this commttee, Rick Kodish and Skip Nel son have
shown through studies that our ability to provide
i nformed consent is nowhere close to where we think
it ought to be.

The reasons for that need further study
and nechani sns to inprove upon that certainly need
to be devel oped. What physicians walk is a fine
I i ne between hope and fal se hope, and certainly in
Phase I, we don't want to be giving fal se hope, but
we al so recogni ze that our ability to transmt that
information in a fashion that families truly

understand is quite limted even under idea
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1 ci rcunst ances by very experienced clinicians.

2 The other point | wanted to touch upon in

3 the presentation is the toxicity and tolerability

4 of Phase | studies. Wen we have | ooked at this,

5 Phase | studies in fact carry remarkably | ow risks

6 of nortality given the patient popul ation,

and

7 relative to other things that we routinely do in

8 pedi atric oncol ogy, carry quite acceptable

9 nmorbidity in general

10 Part of what we haven't cone to grips with
11 as a pediatric oncology comunity is really

12 follow ng evidence-based nedi ci ne for some of what

13 we do. Certainly, | think we are in an era, and

14 hopeful ly | eaving an era, where dose

15 intensification transplantation was applied

16 virtually to every known malignancy or the data to

17 support the effectiveness of doing so is limted

18 and confined to very few pediatric nmalignancies.

19 W do that, and it doesn't cone under the

20 scrutiny of necessarily cooperative groups or

21 i ndustry, and so forth, but when tal ki ng about

22 rel apse patients, | think our need for inprovenent
23 extends well beyond the conduct of Phase | trials.
24 I then wanted to turn to issues raised by
25 the comments fromthe public speaker, and I am
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sorry, | mssed the nane, as well as David Emanuel ,
and that is the issues surrounding intellectua
property.

Wt hout question, that has been a nmjor
stunbling block for getting agents into preclinica
testing, let alone Phase | study. | do want to
state that from our perspective, it is very much a
two-way street, that we are dealing with our own
institutions and their interpretation of
intellectual property rights, as well as industry.

However, acadenic institutions are under
sone constraints fromthe National I|nstitutes of
Health as far as the ability to assign intellectua
property, but having said that, | think industry
also is going to have to nove off their benchnmark,
and many industry representatives, in fact, have
moved of f that and saying no, it is not a two-way
street, it is a railroad going in one direction

We are working with a nunber of people in
this room with the NCI, with our acadenic
institutions, as well as with COG in comng up
with a master MIA that will be acceptable both to
academ a and industry when it cones to intellectua
property, and when it conmes to preclinical testing,

| think one can do that.
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We are not necessarily playing around with
these things in the | ab where we nmay generate
intellectual property, but are putting themthrough
what we think will be well-defined studies with
clear endpoints and what it wll nean.

Having said that, | think industry has to
recogni ze that these are our children. This is not
an obscure person. These are our children. W
have a societal obligation to these children.
woul d invite any representative to cone and sit
with a famly of a relapsed child and say it's the
| awyers.

So, yes, it is an enotional issue for
clinicians and certainly beyond enotional for
famlies. Wat we want to hear fromindustry is
not that it can't be solved, but how can we go
about together solving this problem and if it
takes changes in regul ations or |egislation, then,
let's recogni ze that and nove them forward, but we
don't want intransigence, we want a cooperation

I think that is the intent of industry,
and | think the intellectual property issue is
sol vabl e, we recognize it is inportant, but we
can't cone to the table saying it is not

negoti abl e.
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DR. BOOS: | would like to respond to the
FDA standpoint a little bit because you asked
whet her we were willing to accept different
standards, and if you are honest, you have to agree
that even the FDA accepts different standards.

There are quite significant different
standards in devel oping an ACE inhibitor if it
conmes, or if you have a new inhibitor drug, nore
than if you have new ACE inhibitor, you have sone
thousand patients on Phase 111, and with d eevec,
do not know whet her there was even one Phase ||
trial finished, so you have to accept that the
st andards depend on the clinical need and on the
patient popul ati on.

If you summari ze what the clinicians today
said, then, there is one thing w thout any doubt.
We have a lot of malignancies in pediatrics. W
have part [?] malignancy only a few patients. W
have established protocols to introduce the new
drugs, which neans |lots of variables, and the
anount of variables per patient in pediatric
oncology is 3, 4, 5, 10-fold or 20-fold higher than
i n adult oncol ogy.

If you want to have significant data on

such a big amount of variables, then, you have to
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be willing to conprom se anywhere. This can be the
time for devel opnent of a product, this can be the
| evel of significance or the power.

VWhat you at the end want to have is safe
treatment for children when the drug conmes to the
mar ket, and the pediatric societies offer this
opportunity because we have the networks, we treat
the patients in quality controlling Phase I
trials. W have the best pharnacovigilance system
organi zed during the last 20 years ever has been
organi zed for a specific popul ation

Therefore, | would prefer to check
specific toxicities for children and sone effects,
and then open the drug for a short tinme for one,
two, three, four, five years to be just introduced,
| abel ed in pediatric societies and pediatric Phase
Il trials, not for everybody, just for experienced
persons in the concept of a pediatric trial

Then, you get all the safety data and al
the efficacy data you need. The first proof of
principle whether or not people are really willing
to work on the off-Ilabel problemis, for ne,
whet her or not the people in the industry and the
regul atory offices would be now willing, perhaps

tomorrow, to sumarize what has been published by
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the Pediatric Societies.

In carboplatinum for exanple, there are
nmore than 400 publications in children, nore than
200 clinical trials, nmore than 40 pharmacoki netic
observations and nore than 5 popul ati on-based
ki netics, everything in children, and there is no
license or no labeling without contraindication in
children, and this cannot be the truth, all these
data having been published during the |ast years
are not bull shit, they have to be recogni zed, and
they have to be recogni zed by the conpani es and
they have to take these informations and go to the
regul atory offices and say, hey, these are the data
and contraindication in children cannot be any
| onger the proof of the |abel

If this does not happen, and we ask
several conpanies with several drugs, | amreally
i n doubt whether they are willing to follow this
way.

There was one statement | want to coment
on, and this is access to patients in Africa and
Eastern countries. | think it would a good step
forward if they could have access to the drugs.

Germany is in the position in the mddle

of Europe that we cooperate very closely to eastern
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countries, and these cooperations becone nore and
nmore effective, and the standards in the eastern
countries |like Poland, Russia increase
dramatical ly.

They i ncrease because the Western
countries support themw th experience and with
money and with everything, and it is only a short
time | think, and then they will cooperate in the
clinical trials and cooperate in the drug
devel opnent trial s.

But this is not the major problem because
we do not have |ack of patience, as we recognize
today we have | ack of drugs.

Then, there was one statenment that never a
drug woul d be narketed or |abeled only for
pediatric use. That was your statement. Uricozyne
was devel oped as a drug for palliative care against
hyperuricenia in the pediatric situation,
specifically pediatric drug devel opnent, Phase |
Il, and Ill, and labeling, and this worked, and it
wor ked together with the society sitting here
around the table.

DR SANTANA:  Pat.

DR, REYNOLDS: | just wanted to echo sone

of Peter's comments about the intellectual property
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and the statenments that were made earlier that that
is something that the drug conpanies won't yield
on.

There has to be reasonabl eness here. The
territorial demands that are conceded within the
MIAs that we have seen fromthe drug conpanies are
simply unacceptable to nost academ c institutions,
and they are not consistent with U S. patent |aw.

That is where you are right, they do get
stuck on people's tables because the institutiona
attorneys sinmply will not concede to territoria
demands that are sinply inconsistent with the
normal practice of the institution.

But | think that if the willingness is
there fromindustry to be reasonable, and to cone
to the table and say, okay, what is fair and what
is equitable and what protects their preexisting
intellectual property and still allow ng the
institutions, if they come up with additiona
intellectual property, to share in that, then, we
could all nove forward and all benefit fromthese
st udi es.

DR FINKLESTEIN. This question is really
addressed to ny col |l eagues at the FDA. Part of our

charge today obviously, and the charge for the |ast
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few meetings, have been availability and access.

Certainly, we are discussing it here in
this subconmittee of ODAC. Malcolmreferred to an
NCl - COG effort that seened to attack this, as well.
| understand the Institute of Medicine has a cancer
subcommi ttee which is also looking at this. COG
has its own industry advisory commttee, and we
heard that Congress is busy today di scussing
sonet hing ot her than Irag.

So, ny question really is, since we really
are a subcomrttee of ODAC, which is really in FDA
does the Agency now have--and this is follow ng up
Wayne' s coment - - enough information to come out
with sonme new guidelines that we can then | ook at,
struggle with, and advise you on?

DR HI RSCHFELD: Could I ask for
clarification? GCuidelines about what specifically?

DR, FINKLESTEIN. Well, the chall enge
today, and the challenge for the last two and a
hal f years, has been drug devel opnent availability.
The algorithmthat is current in force has been
di scussed by everyone from Pat Reynol ds
frustrations to Peter Adanmson's comments, and the
question is, this drug availability algorithmthat

is now operational, if indeed it is to be changed,
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has enough di scussi on taken place that since we are
a subcommittee reporting to the FDA, that the FDA
could conme up with sonme new guidelines for us to
struggle wth.

DR H RSCHFELD: Regarding availability,
with regard to preclinical availability, that is
outside our jurisdiction. Wth regard to
availability under an IND, that is something we
have an interest in, but in general, the
availability has been determ ned by the sponsor,
and it has not been in our practice certainly to
stand in the way of availability.

We had a programthat we endorsed to a
product nentioned earlier where there were | wll
say on the order of magnitude of 15,000 patients
who had access outside the clinical trial system
and in general, if we have had a policy, it has
been that if soneone has access, and this has been
tested in the courts, to a therapy that prolongs
their life, and they haven't had exposure to that
therapy, then, we can withhold perm ssion to have
exposure to the investigational--but absent that,
we tend to be very open in terns of our policies,
it is a supply issue typically in that regard.

I did want to address some other point
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that came up, and that was related to the
exclusivity question. |If | haven't answered you
Jerry, let ne know, but soneone said that it would
be nice if we would grant an exclusivity extension
for a negative preclinical screen, and that is not
sonmet hing we are authorized to do. W have to nake
a decision on clinical data.

If there is a negative preclinical screen
in an oncol ogy context, | will point out that it
doesn't necessarily exclude getting pediatric
exclusivity in another arena.

There are, for exanple, cytotoxic drugs
that are used to treat a variety of inmunol ogic
conditions which nmight be of interest. Many of the
signaling pathway drugs m ght be of interest in
hormonal or other inherited di seases, and there
woul d be other alternatives to pursue that avenue.

DR PAZDUR: Jerry, let me answer your
question. You know this conmttee, what we have to
work with. W have the Pediatric Rule. How
successful is that? Well, it has its linmitations
i n oncol ogy because we don't have di seases that
transl ate back and forth.

The di seases that do, Hodgkin's disease,

acute | eukem a, some brain tunors, people in
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general or pharmaceutical firms in general are not
devel opi ng drugs for their primary indications
where they are coming in for that disease or those
di seases.

Yes, they occur. | could tell you
probably 95 percent of the tinme, we are giving
wai vers away here for the Pediatric Rul e because
peopl e are devel oping drugs in prostate cancer, in
I ung cancer, in colon cancer. That is what is
mar ket driven. This Pediatric Rule works probably
better in other diseases.

We have the exclusivity rules, not rules,
but incentive prograns that apply to us. W have
di scussed that. Dr. Emanuel asked or said that we
shoul d be different in pediatric oncology. Well
we are, and this exclusivity programthat we
desi gned when | cane to the Agency with Steve and
with Mack Lumpkin wouldn't fly in other disease
ar eas.

We are giving exclusivity for sponsors
that do Phase | studies that can't go any further
because of toxicity. That woul d not probably exist
in other therapeutic areas. W are giving it for
negative Phase Il data for an attenpt at a

good-faith effort.
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| guess, you know, the question what you
are looking for here is an answer to age-old
probl ens of pediatric drug devel opment in oncol ogy,
and is it solely an FDA problem and it isn't.

Therefore, | think we have to take a | ook
at we are only part of the players, and we have
certain tools here that we can work with, but how
we work with those tools and how nuch | everage we
have with themcan't solve all your problens or
cannot solve the problens of pediatric oncol ogy.

For exanple, you know, asking how we coul d
encourage sponsors to introduce agents at the sane
time they are doing Phase | drug studies in adults,
well, | have the pediatric exclusivity thing that |
could work with. Does that nmean that | coul d nake
a sponsor start a Phase | study if they are
unwilling to do it? It's an incentive program it
is not obligatory, so | amlinited in that aspect.

If you could think of a way that | could
make a sponsor do that, that would not cone under
sonme type of challenge froma | egal point of view,

I would be nmore than interested in hearing fromit.

How coul d we encourage preclinical testing
of these drugs? Problematic. Generally, our

preclinical aspects focus on safety. They are
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t oxi col ogy studi es, not |ooking at where the drug
shoul d be devel oped.

Coul d we sonehow bring that into our
gui dance of a pediatric plan, potentially, you
know, have some preclinical studies done before a
Phase Il programis initiated in pediatrics, that
m ght be a case, but there are certain limtations
here and we can't solve all these problens. It is
i npossi ble, we are only one piece of the pie here,
and | don't want to bel abor the point, but | think
that we have to focus on what we have avail abl e.

The |ikelihood of nme changing Congress is
like an ice cube's chance in hell that sonething is
goi ng to happen here, but if you do want that,
then, you are going to have to really | obby in that
effort, but what we have is what we coul d work
with, and | think that is what we have to address.

DR H RSCHFELD: ©Oh, but just a historica
poi nt .

DR PAZDUR: W have been successf ul

DR HI RSCHFELD: W have been successful
This committee is through an act of Congress. The
preclinical devel opment program for pediatric
oncol ogy is through an act of Congress. Things can

happen.
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DR. PAZDUR: But we can focus on what is
avai | abl e and how we coul d use those within the
context of interpretation of existing rules and
regul ations, but it isn't going to solve
everything, there are limtations here.

DR. SANTANA: W have had a very
interesting discussion today, and | think it is
interesting sitting through these neetings on
various occasions, how some themes tend to recur,
and | think we are going to have to, at some point,
deci de how we are going to deal with that, so that
we can really get to sone of the issues that |
think probably will help the Agency and be nore
fruitful, like the questions or the issues that
they have posed to us today.

I would like, with the pernission of the
conmittee, to try to start the discussion to
specifically address the question that they want
our advice on today, which is in this whole issue
of drug devel opnment, when is the right timng to
conduct pediatric studies, what kind of data would
be hel pful to the Agency, what type of data woul d
be hel pful to the Agency for themto nake the
determ nations of whether they do accept or do not

accept the pediatric devel opmental plan when a
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sponsor comes to them

So, | think with that, which is our focus
today, although once again, there is a | ot of
i ssues that we need to resolve, | don't nean to
mnimze themor put them aside, but they keep
recurring, and | think they are distracting us a
little bit fromthe case at hand.

So, | think with the pernission of the
FDA, | amgoing to go ahead and start the
di scussi on on the questions, so that we could
really give you the advice specifically that we can
provi de t oday.

Questions to the Pane

DR. SANTANA: The first question we have
in front of us is--remenber that the thene that the
FDA wants us to advise is the timng of initiation
of pediatric clinical studies in any drug
devel opnment plan that they nay be faced with--so,
the first question, and | think that we did hear a
little bit of discussion about this earlier today,
was: Should adult safety studi es precede the
initiation of pediatric oncology clinical studies?

I think I will give ny perspective on it,
and certainly I amgoing to wel cone the opinion of

others at the table, | think the answer is yes,
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that | think there may be exceptions with certain
drugs that for sone reason or another we may think
will only be devel oped in pediatrics, in which
probably this can be excluded, but those are so
rare and far between that those have to be dealt
with individually, but as a general statenent |
think that as a pediatric oncol ogi st, which is what
I am here today representing, is that yes, | would
like to see sone safety studies precede any
i nvol venent of nyself in a clinical trial for a
specific pediatric oncol ogy indication

O hers? Peter.

DR. ADAMSON: | guess the caveat | would
have to that is that safety--and | will turn to ny
i ndustry col | eagues--safety is global. |t doesn't
occur just in a Phase | study. It occurs
t hroughout the entire drug devel opnent process.

So, we have to be very careful when we
answer should adult safety studies precede. Adult
safety studies are the entire devel opnent process.
Shoul d we have adult Phase | data, | think is
probably a better question to ask, and then | would
agree that in nost circunstances, we should have
adult Phase | data.

But | think we heard from Susan and ot hers
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that there are going to be circunstances when we
don't need and | actually believe in certain

ci rcumstances we shoul d have sone, but not
necessarily conpl ete, because no matter what we do,
whenever we start, we are going to have a built-in
safety net fromthe standpoint that the adults are

going to get to where they are going before we get

cl ose.

So, do we have to wait until their
completion? | think in nost circunstances, we
likely will, but there may be sone that we can see

bi ol ogic activity and we can begin the pediatric
trial realizing that adults will go to places that
we haven't before we get there.

DR, SANTANA:  Susan.

DR. BLANEY: | think that is especially
true for biologics or targeted therapy, or whatever
you want to call them because we are going to want
to see whatever surrogate endpoint that we choose
to evaluate, see a spectrum of dose |levels, and
that may be different in pediatrics than adults.

DR. SANTANA: Pat.

DR REYNOLDS: | echo what Peter said.
think that you shouldn't use the term"safety," but

the term"Phase |I." | think also that we shoul d
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recogni ze that there will be circunmstances where we
m ght want to nove an agent into pediatrics while
the Phase | studies are being conpleted in adults
if you have enough data fromthe adults to justify
safely versus the risk-benefit ratio, which I wll
defer to Skip to talk about noving it into the

pedi atric setting.

DR. SANTANA: What data woul d you advi se
the Agency that they would need to have in that
scenario to allow, not concurrent, but closely
concurrent Phase | adult and pediatric studies, how
much wei ght of evidence would you want themto see
before they would allow that scenario to go
forward?

DR REYNOLDS: Wwell, | think that woul d
depend on the particular entity that is being
studied. If it is a new nolecular entity and you
have very little human experience, you nmay want to
have nore adult data to make sure there is not
sonething that is really going to come up and
surprise you in a major way.

At the same tinme, if you have an entity
that has noved forward and in the adult studies and
in the Phase |I's early on, you were seeing

responses, and there wasn't a whole | ot of
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toxicity, there may be some conpelling reasons to
start the pediatric trials fairly early.

So, | don't think we can draw any lines in
the sand here. | think there has to be sone
flexibility built into what we recomrend to the
Agency.

DR. H RSCHFELD: Victor, | would just like
to clarify the question. The wording of this
question is taken al nost verbatimfromthe | CHELL
docunent, and that document states, "In the case
where the disease is predom nantly or exclusively
affecting pediatric patients,” which | think many
of the pediatric tunors would fall into that
category, then, the docunent states that the entire
devel opnment programwi || be conducted in the
pedi atric popul ati on except for, "initial safety
and tolerability data,” which will usually be
obtained in adults.

That docunent, we have al ready signed
onto. Wat we are asking then and what the other
questions would follow just to guide the
di scussion, is for some clarification on what woul d
constitute initial safety and tolerability data,
and would it usually occur in adults or were there

ci rcunst ances where you woul d consider that it
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woul d not have to occur.

So, the general principle we have already
agreed to, it is the interpretation, if there are
specific thoughts, that we would Iike to have
those. Thank you.

DR. SANTANA: | will reinstate ny coment,
which | think | was interpreting this also in the
context of Phase | adult data as | interpreted the
question, and | will go back to the way | answered
it, whichis, yes, | would |like Phase | adult data
to be a part of that, as a mmjor conponent, before
I make ny deci sion about where this is going.

Donna.

DR PRZEPI ORKA: M question then woul d
be, if this drug is actually a targeted drug
specifically for a pediatric disorder, how woul d
you ethically justify using it to treat adults.

DR. SANTANA: That was ny first answer,
then, | did nmention that there were sonme caveats to
that and sone exanples were given on this side of
the table, that there may be specific exanples |ike
the ones you posed, where the target is uniquely
identified in the pediatric population

I think in that circunmstance, | don't

think it would be either practical or ethical to
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conduct studies in adults before you even have any
devel opnment in pediatrics, but to nme, that would be
a very unique and narrow scenari o.

As we go along, it may be nore and nore as
we | earn nore, but right now, to ne, that is the
caveat to the rule.

DR. PRZEPI ORKA: Could | just press the
question a little further, if they are sitting in
their office and they have an I ND show up that is
for a pediatric Phase | study and the drug has
never been tested in adults at all, clearly, what |
am hearing fromthe clinicians now, which is
different fromwhat | have heard in previous
nmeetings, which is we don't care about other
studi es, other data, you know, kids should be able
to get access to Phase | drugs as soon as possible.

I don't think anybody here really wants to
do that. | amstarting to hear cold feet. But |
guess the question is should that be a rule as
opposed to let the clinician and investigators
deci de whether or not they want to proceed with a
pediatric study w thout adult safety data or should
the FDA have a rule that says no, we won't accept a
study unl ess we have adult data first.

DR. SANTANA: | will let others respond to
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that, but | think it is going to cone primarily
fromthe clinicians. |If they don't have an
interest init, it ain't going to go anywhere no
matter what the Agency says.

Ski p.

DR. NELSON: In sone sense, ny comments
are going to sort of lump the first five questions
together, but not in specifics. | want to talk
about it froman ethical perspective and using
Ruth's slide where she titled it, "Tinmng Access to
New Drugs," where she presented froma parents’
perspective what they are | ooking for

| believe one way of understanding the
sort of ethical and regulatory framework, which is
for those who are into the Code of Federa
Regul ations, would be in 50.52, is what conditions
should a Phase | trial meet where we would think it
is reasonable for a parent to nake a decision to
enroll their child in that study.

So, it cones down to what evidence do you
need for there to be a reasonabl e assunption of
potential benefit. Could that occur in a situation
where there is no adult data, where there is only
ani mal data? Possibly.

I know in storage di seases, we have
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approved that under prospect of drug benefit, and
it has gone forward. Now, | don't know oncol ogy
wel | enough to know if that has ever conme up, if it
will come up, but | could imagine it could come up

This notion of safety is really another
question of risk, and so as you are | ooking at that
possi bl e benefit, an IRB has to say that the risk
and the benefit are justified when you | ook at them
together and are balanced with respect to the
alternatives outside the trial, which in this case,
since you are tal king about using refractory or
rel apsed di sease, are poor, but the quality of life
is an issue, so | think Peter's comrents about | ack
of toxicity, all of that will feed into the
informati on you want to have to where, as a whol e,
you | ook at that protocol and say, yes, it is
reasonabl e for us, as the investigative community,
IRBs is sort of a part of that, to say it can be
presented to a parent in a way that we deserve that
foundation of trust, if you will, and that we are
not taking advantage of the hope that inevitably is
going to exist.

The devil is in the details of how a
protocol will look. It is sort of in ny mnd as

how | would start to try and answer the specifics
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of the first five questions in a technical sense,
but that is how!l would at least frame it in a sort
of broad ethical and regul atory sense.

DR. BLANEY: The phrase cane up as to
rules. | don't think that there should be any
rules, | think there should be guidelines that we
follow, but the other issue is a lot of our fear
about earlier introduction is not a safety concern

There is always a concern about treating
patients at a dose that is too | ow to have benefit,
and | think that is where we weigh information |ike
phar macoki neti cs and exposure from our preclinica
nmodel s.

But the bigger concern we have about early
introduction is the lack of conmitnent to future
drug supply if it is not going to be a drug that is
brought forth through an NDA. | don't think that
shoul d conme into play when we are naking guidelines
for access.

I think each drug needs to be eval uated on
its owmn nmerits, preclinical studies, prioritization
within the Phase | consortiumw th the disease
commttees and the COG one of the PBTC that are
| ater going to be developing this drug, and those

ki nd of concerns aren't what we shoul d be--yes,
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they are concerns that we will take into the
process of prioritization, but shouldn't be the
primary consi derati on.

DR. VEINER: But the process of
prioritization can't be sort of de facto an
assessnent of any drug that cones into the FDA, any
oncol ogy drug, for any indication.

What you are really suggesting is that
there needs to be--and this is sonething that has
been thematic today--there needs to be sone sort of
mechani sm sone sort of forumin which these
consi derati ons can be openly deliberated, so that
the choices for children and for pediatric oncol ogy
and drug devel opnent don't depend sol ely on narket
factors, on legal constraints, or on conmmunication,
for that matter, which is another serious defect
that people have alluded to today, that | think is
fairly fixable, and would be allied to having the
ki nd of open forumwe are tal king about.

If it really takes accidental encounters
for drugs, you know, in a conpany, that have
activity in a particul ar di sease, accidenta
encounters with Phase | docs to do sonething about
that, that is not the right way to run a ship that

is really going to help the famlies and their
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chi | dren.

DR SANTANA: Jody.

DR PELUSI: | amalso struck by what not
only we heard today, but the reading that we were
gi ven beforehand. To keep com ng back to the fact
that a third of the human toxicities aren't even
predi ctable, the question again is, is there a way
to collaborate, really nove these things through
qui cker to find sonme of this stuff out.

Again, | think it is this whole issue of
col l aboration and really setting guidelines, and
not so nuch rules that cannot be flexible, so
think that beconmes very inportant.

I also think when we are | ooking at the
i ssue of safety in Phase | studies, is this issue
of access globally. | think that we really have to
| ook at that significantly, because that nay give
us a lot nore data quicker.

DR. SANTANA: To kind of paraphrase what
have been hearing, to try to give sone nessage to
the Agency in regards to this question, is that |
think the pediatric oncology community, first of
all, does not want to put lines in the sand that
are generalizable, but wants to consi der each

scenario specifically to the indication or to where
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the drug is ultimately going to go and how it
relates to pediatrics.

Susan had alluded to earlier today about
whether it's an anal ogue, a biologic, a ne-too
drug, or a newentity, | think plays a lot into
t hi s deci si onnaki ng of what kind of data you woul d
want to see upfront versus how nuch nore data you
woul d want to see upfront, whether it is derived
frompreclinical or adult studies.

So, | think the consensus that | think we

are saying in answer to this question is that, in

general --1 don't want to paraphrase what Donna
said--in general, it is not that we have cold feet,
I think in general, it has served us well in the
past, and it will continue to serve us well in the

past to have sone data in front of us, safety in
adults with very few exceptions as we think of the
applicability of these drugs in children

But, obviously, there may be scenarios in
whi ch we, as clinicians and oncol ogi sts, believe
that for a particular entity, that may not be so
necessary because it is unique to that tunor system
or to that target, et cetera, et cetera

Dave.

DR. POPLACK: | just want to nake the
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comrent that | amnot so sure it has served us so
well in the past. Just because a drug gets into
pedi atric studi es based on the fact that there have
been adult safety studi es done before doesn't nean
that it is ethical to expose a |arge popul ation or
any popul ation of children to it if there isn't a
significant reason or expectation that there is
going to be benefit.

I think we have probably done that a | ot
in the past because we haven't understood the basic
bi ol ogy of the agents and how they work, et cetera.

I think what we mght now say usually
shoul d be the case, we probably all agree that
wherever possible, if we can realistically get
adult safety data first, we will feel nore
confortable, but | certainly hope that five years
fromnow, that will be the mnority of
ci rcunmstances, because if it isn't, then none of us
are doi ng our jobs properly.

We ought to be using, five years from now,
agents that are specifically targeted, as Barry
poi nted out in his slides, to unique translocations
or other targets that are evident in pediatric
mal i gnanci es particularly.

Theref ore, sooner rather than |ater, we
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are going to have to grab ahold of this issue of
the fact that we are going to be doi ng Phase
studies in kids, not only sinultaneously with
adults, but before, and it may be even excl usively
in kids.

W need to be aware of it and realize that
it is, frankly, very close to being here.

DR HI RSCHFELD: May | ask then, Dr.
Popl ack, what evi dence woul d be appropriate in that
case before you would put an investigational agent
into the pediatric popul ati on?

DR POPLACK: | don't pretend to have all
the answers to this, but |I think it would be
possi ble, for exanple, to construct an algorithm
based on a variety of features, and they m ght
i nclude the novelty of the agent, the novelty of
the agent as a general anti-cancer agent, nove
mechani sm of action, then mght get a better score
if it had novelty that was specifically targeted
towards a biologic feature that was uni quely
pedi atri c.

On the other hand, one night take into
account the particular illness, so that it may be
nmore feasible to study an agent with a nove

pediatrically oriented or specific mechani sm of
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action if one was |ooking at gliomas rather than,
inthe first group of patients, at lowrisk
| eukem a patients.

It would be an interesting exercise, it
goes beyond the scope of this group, to actually
try and devel op sone type of an al gorithmthat
m ght help us sort through those circunstances
where we woul d feel nore confortable in getting
started sooner in pediatric studies than |ater

DR. SANTANA: Skip, | think you had your
hands up first.

DR NELSON: | amhearing a shift in
enphasi s, | guess, between issues of safety to
i ssues of possible efficacy, in other words, wll
you have a tunor response, can you pick a dose, can
you design a strategy where you can think it is
reasonabl e to anticipate the possibility of
benefit.

So, the safety is still there, but | think
it is appropriate to ask what is the evidence you
need, which is sort of Questions 2 and 3, how much
data do you need to where noving into a Phase |
you think it is reasonable to anticipate possible
tunor effect/benefit, and then can you pick a dose

that can be used safely as you are nonitoring
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safety within that Phase | trial.

There just seens to be a different shift
in emphasis that the |ast few comrents have made,
which | think is appropriate. | would support that
shift.

DR SAUSVILLE: | think it might be
possible to begin to construct an algorithmthat
addresses sone of David's concerns. It really
builds on a nunber of the different strains that we
have heard today, but al so considering somne
addi tional issues.

The idea of introducing a brand-new drug
into a pediatric population, | agree, | hope we
actually cone to that point in the near term That
wi || have been preceded presunptively by the
demonstration in an appropriate nodel that is
addressing a pediatric situation, that there is
bi ol ogi cal activity in the animal milieu al ong
wi th--and | enphasize this--pharnacol ogy
i nfornation.

I think then the question that could be
fruitfully discussed either by this group or maybe
find appropriate expertise is whether one needs to
have an ani mal nodel that adequately recapitul ates

the devel opnental stages that will be nost
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1 preval ent in the tunmor popul ation

2 This was a point that actually was nade to
3 me on the break by Dr. Boos, a two- to four-year

4 old's nervous systemis not the sanme as a 16- to

5 18-year old. So, if you have a drug that is

6 directed to neuroblastoma, you would want to

7 consi der whether the safety testing algorithnms in
8 the animals beforehand that will get you to that

9 concentration are adequately studied in nodels that
10 m ght detect or be responsive to issues there,

11 because when you | ook back and see why toxicities
12 aren't predicted, there is two basic reasons.

13 One, we can't score themwell. | nean
14 alteration in sensorium for exanple, it doesn't

15 take nuch to be a successful nouse, whereas,

16 obvi ously, humans operate at a hi gher |evel

17 The second major reason is that the

18 pharmacol ogy is grossly off for reasons that are
19 trans-speci es differences.

20 Ckay. So, then you have established that
21 this new agent, in an appropriate nodel, and this
22 is where | amnot sure that beagles and rats and
23 what not that we use are adequate here to address
24 all the pediatric circunstances, if you can get to

25 that concentration safely that in other systens
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1 defines efficacy, then, the question is, then,
2 judiciously, in arelatively small, focused study
3 i n humans bearing the disease, you try and choose

4 doses that should get you at some reasonable | eve

5 of confidence intervals to approach that
6 concentrati on.
7 Once you have that initial dat

8 becones a fairly sinple matter for

a1

it then

9 phar macoki neticists to then scope out a dose

10 escal ati on scheme. |Indeed, Jerry Collins,

11 agency, a nunber of years ago actually proposed a

at this

12 very anal ogous schene for adults, which to ny

13 chagrin has not been really adopted by many,

but

14 probably has much nmerit to be considered in this

15 case.
16 So, | think there is a way forward. It
17 just that it is going to have to be |I think nore

18 thoughtful than the way that, in sone

19 senses--again, this is not ny customary collection

20 of colleagues--it is nore thoughtful in how the

21 data is applied to the initial experience in this

22 very speci al popul ation than you may have had

23 previously.
24 DR. SANTANA:  Anne.

25 DR. HAGEY: Broadly speaking,
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sheer nunbers issue when you get right down to it.
A dose-finding study can take about 30 adult
patients, and if you have formul ati on problens in
Phase | and have to start with a new fornul ati on,
do anot her Phase | study, you are talking about 60
patients, which happens quite frequently in drug
compani es.

Then, | don't want to say wasted, but you
have used 60 children, which is about half of what
you have available to us per year on a Phase 1
study that may not be the right way to go. |If you
have at | east sone dose finding data available in
adults, you get a better starting point and thus
woul d use less patients to find the maxi mum
tol erated dose

DR SAUSVI LLE: But one nust be concerned,
though. Surely, if the agents are studied in
adults, the data woul d be incorporated, but what
about the possibility, the biologically rea
possibility that there is no basis to study the
drug in adults. | nean that is | think the issue.

DR. HAGEY: Yes, that is why | said
broadly speaking. Again, there are exceptions.

DR. SANTANA: Pat.

DR. REYNOLDS: | think Ed nakes a really
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good point, and | think that we shoul d take that
into consideration, and the Agency should, in the
context of what David says about agents that nmay be
specifically targeted to tunors in the pediatric
popul ati on that have no adult comnponent.

Are the recommended animal toxicity
studies to nove an agent into the clinic sufficient
for that population, neaning if you are doing
studies in adult beagles and adult rats, does that
tell you what you need to know if you are going to
study it in children

I think if you have no adult human
experience that at |east the one thing we could
require is that we have good pediatric ani nal
experience. That would be difficult to do, but it
coul d be done.

DR SANTANA:  Bruce.

DR MORLAND: It is really just echoing
some of the points that | think have al ready been
made, but just to say that again, about three or
four weeks ago, at a European New Agents Committee
in Ansterdam we debated exactly this issue, and
came up with what | hear are broadly simlar
concl usi ons about the specific biological agents

which will, in the near future, be devel oped
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specifically for chil dhood cancer and how you
eval uat e those

There are a nunber of relatively sinple
steps that one would need to do in order to get
proof of principle to put those studies into
children. It isreally is the target there, and
there certainly needs to be great cooperation and
col laboration within the international groups to
build a portfolio of profiles of pediatric
achi evenments, so that there is alnost |like a
directory that you can just tap into and say
pediatric BEwing's tunors, yes, they express this,
this, and this.

Is that target relevant for the
oncol ogi cal potential of that tunor? There nmay be
some work that will need to be done there. But
assuning the answer to those two questions is yes,
it is arelatively sinple step to them nove to
i ntroduci ng the agent, usually in vitro, to show
that it actually reduces the proliferative effect.
That is sinple, that's a couple of weeks work for

nmost peopl e.

But | think, going back to Ed's point, the

critical thing for this is going to be having

adequat e and decent aninmal nodels, not just a
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xenograft efficacy, which may be the | east
inmportant here, but it is actually the toxicity
informati on for introducing these agents into
children which | think is the critical step, which
probably needs nore thought than anything el se.

DR BLANEY: None of those nodels have
been val i dated, and nobody is going to go back to
pay--or | sincerely doubt--to pay for validating
such kind of nodels and devel opi ng aninals for
drugs that we use on an every-day basis.

It is going to be stuff that, if that is
what we do, we are going to learn information as we
go al ong prospectively, but we are not going to
know the neaning of if we give sonething to a young
animal and we see toxicity, we are not going to
know if that is predictive of what is going to
happen in children or not.

W don't want to set that bar when we
don't know what it neans.

DR SAUSVILLE: If | could just respond, |
hear what you are saying, and we all like to
concept of validation, but as | alluded to, in the
data that exists both in a conpany data set and a
separate dataset in our shop, if you regard

one-third thereabouts not being detected or
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predicted, | could question that, in essence, no
ani mal nodel is really valid.

So, beyond that, you then create the
scenario that you are really trying to find or make
the best effort you can to do due diligence to
avoid a catastrophic thing that m ght occur,
recogni zi ng that you probably are going to mss the
fine points.

DR H RSCHFELD: | wanted to share sone
i nformati on and then put a nuance onto the sane
questi on.

The information | would like to share is
that this entire discussion is occurring, not just
within pediatric oncology, but pediatric broadly
and what are the predictive nodels for safety, and
what do we know.

The Agency itself has been exanining this
for many drug cl asses, because you are only asking
the safety question on classes of drugs, not
related to diseases, and there is, let's say, a
series of examinations of both the positive and
negative predictive value of not only the two
species of animals testing, but also asking
guestions about the value and validity of juvenile

ani mal s.
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There is one arena which we di scussed at
the neeting on material transfer agreenments, and
sonme of the questions that came up is what could be
| ooked at, and we have been | ooking at the neonata
rat for nervous system and there seens to be sone
validation to that at |east in sone classes of
drugs.

I think that would be one area which one
could explore in ternms of |ooking nore
systematically. In terms of if the pediatric
oncol ogy comunity were going to provide--and this
i s again sonething we discussed at the NCl--a
service to the industry by saying give us your
products and we will screen them for you through
our screen and | ook for potential activity.

You could also fold into that genera
programto be | ooking at those pediatric-specific
safety issues, at |east those that can be
pr edi ct ed.

Now, the nuance to the question is if you
had an investigational agent that was not pediatric
specific, you know, not the PAX1 forkhead
transl ocation or sonething |ike that, but just
| ooked at, active and interesting, and Dr. Adamson

and Dr. Reaman and Dr. Blaney said we are all

file:///C|/Daily/10170nco.txt (269 of 322) [10/29/02 9:15:06 AM]

269



file://IC|/Daily/10170nco.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

270
ready, we have patients, give it to us, would you
then still wait for an adult Phase | study before
proceedi ng, or would you then proceed?

DR. SANTANA: Mal col m

DR SMTH. Let ne make sure | understand.
If you had sone preclinical toxicity data in a
pedi atric nodel, would you accept that without the
need for adult data even though there m ght be an
adult indication in an adult study that could be
done?

DR H RSCHFELD: Correct. Let's just say
that the adult pipeline is |ogjamed.

DR SMTH: We could say that, but | am
not sure, it is kind of the converse. What | have
seen time and tinme again and when we have done sone
pediatric and adult studies concurrently has been
the adult study runs ahead, and the pediatric study
has to | eapfrog, skip dose |levels, and so the
rate-limting step on conpleting the pediatric
Phase | study, | think that is the key issue.

The key tine isn't when you start the
Phase | study, the key time is when you finish it
and when you have a Phase ||l reconmmended dose for
further pediatric study, and what | have seen has

been that the rate-limting step is when the adult
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study ends because then you can jack the pediatric
dose level up to that, you know, adjust it, and
then conplete the pediatric study.

There will be exceptions to every rule,
and there will be times, you know, Pat pointed out
if you are seeing responses in every adult patient
that enters the study fromthe first dose |evel,
why wait with a scenario like that, but in general,
if an adult Phase | study is being done, we are
much better off to wait for that, to see the
conpl ete dose escal ation, understand at | east at
that level what the toxicity experience is, and
then make deci sions about the pediatric study.

I think the key is being efficient about
havi ng our studies ready to go if the agent is
really a priority, and then having systenms in place

that open that study quickly and get it done.

DR H RSCHFELD: Just to clarify, Malcolm

the evidence burden would be even if you have the
opportunity to do a study before you get adult
data, the reconmendati on woul d be that you wait
until those adult data are avail able before
initiating the pediatric study.

DR SMTH: Again, | wuld say if the

rate-limting step, because the adult study is
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going to escalate faster, in nost cases, you know,
that has been the experience, if that is the
rate-limting step and what we are really
interested in is conpleting the Phase |I study and
havi ng a recommended Phase || dose, in nbst cases,
we are better served by waiting for the adult data,
begi nning the pediatric data quickly after that and
proceeding, and | think the benefits that we learn
fromthe adult experience in terns of informng
patients, starting in a dose nmore |likely associated
with benefit are substantial, as well.

There are exanpl es where you start the
adult Phase |, everything is going fine, and then
there is a catastrophe, and that drug is dead. |If
we start the pediatric Phase | study early, then,
we have wasted our tine, our energy, and the
patients who are enrolled on that study contribute
nothing or little to our general know edge about
pedi atric drug devel opnent.

DR VEITVMAN: | think one other potential
scenario, it gets back to maybe a little bit what
Anne was bringing up before, is that naybe another
potential pitfall, not to be too quick, is that
frequently the first schedule that goes into the

clinic does not turn out to be the nost efficacious
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schedul e.

I think in pediatrics at |east, we have
seen drugs that if they don't nake it on the first
schedule we test in Phase |, it seens very
difficult to get excitenent built around the drug
on a different schedul e.

So, ny sense would be that there may be
another pitfall, if we are too quick to go based on
the first Phase | data in adults, and again this
may speak to the need for more preclinical work,
but if we go with that first schedule, it may not
al ways be the nost efficacious, as well.

DR. SANTANA: | think, Steve, we have
answered that question | think as best as we coul d.
Was that hel pful ?

DR. H RSCHFELD: Yes, it was. |If |
understand now, unless it is a specific pediatric
di sease, the default condition should be always to
wait for adult Phase | data and then nove forward,
is that correct?

DR SANTANA: No. The room over here is
saying no, so let's have further discussion of

t hat .

DR HI RSCHFELD: Okay, let's clarify that.

DR. SANTANA: G eg.
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DR. REANAN: I think one of the issues

that really requires the clarification is adult

Phase | data using the exact sane schedule or if we

have prelim nary Phase | data from a schedul e, have

gl eaned sonething different frompreclinica
testing.

DR. SANTANA: Jerry, you had a very
r esoundi ng no.

DR FINKLESTEIN.  Well, | just thought
maybe at a different voice octave, | could
reenphasi ze what both David and Susan are sayi ng.

There are a couple of conditions to Steve's

comment .

One had to do with the nature of the
tunmor. | mean you have neurobl astoma, you have
retinobl astoma doesn't occur in a child, | know

mal i gnant nel anoma may be the sanme, but it really
isn't, so that is one consideration

Then, David Popl ack was pointing out in
the next few years, and | aman optimst, that we

are really going to have novel targeted, whatever

you want to call it, nolecular therapy, and we have

to think about that.
I nmean | could see in acute |ynphocytic

| eukem a, | could see a P190 G eevec com ng out
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versus a P210. P190 is pediatric ALL. W are
going to target for P190 right away, | am not going
to wait around for sone adult study.

So, | mean the answer to your question is
there are exceptions - nolecular and histologic
di agnosis. Have | enphasi zed what both of you are
sayi ng?

DR SANTANA: | think you said that early
on, that we all recognize that as this evolves, the
exceptions may be the nore frequent scenario and
nore going to, under those circunstances, maybe
nmodi fy the position that maybe we do not need adult
Phase | data before we start that particul ar
pediatric study with all that preclinica
information telling us that it is uniquely to that
target population. | think we all agree with that,
I don't think anybody has di sagreed with that.

Susan.

DR. BLANEY: Let me just ask the FDA. Is
there a problemw th the way the systemis working
now, because from our perspective, our problemis
access. \Wien we have cone to the FDA with what we
believe is rational information to start a trial
concurrently or initially in pediatrics, the FDA

has been very responsive and CTEP has been very
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responsive in alnost all instances.

Are there specific concerns fromthe FDA
ri ght now about the way the systemis working?

DR HI RSCHFELD: Yes. The reason and the
entire rationale for this discussion today is that
we have been asking for studies without in any way
i ndi cating where in a drug devel opment pl an the
pedi atric conponent shoul d begin.

W have alluded to it. W have referred
to the vague wording or what | feel is vague
wordi ng, | don't speak on behalf of the entire
Agency, from|CHE1l. But would like particularly
in pediatric oncology to be as specific as
possi bl e.

So, if we say do pediatric studies, then,
some people interpret that as when they get around
toit, and others interpret it when they fee
pressured to do it, and then they ask us for
clarification.

We have sone leverage in this in that if
we are tal king about an incentive program we can
set the deadline for when that study report should
be in. So, if we have a rationale for saying that
we feel that there is sufficient evidence to begin

your pediatric program we could set a due date for
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those studies to cone in. That is a very concrete
exanpl e.

If we just generically say do pediatric
studies, which is what we are saying now, it |eaves
it open and anbi guous.

DR. ADAMSON: | don't want to add to the
confusion, but what | would propose really is
bui |l di ng on what Ml col mhas said, and that is, in
many circunmstances, it is nost efficient to get to
a recomrended pediatric Phase Il dose when we have
adult Phase | data in hand.

I think it would be fair for the Agency
when faced with a proposal, to start a pediatric
Phase | trial before adult Phase | to say will you
arrive at a recommended Phase || dose nore
efficiently now, and if so, please justify it or
pl ease explain it

If we can do that, then | think that woul d
be sufficient for the Agency to say, okay, let's
move forward. If, in fact, the Agency says, by the
way, we know there is a proposal forthconi ng or
there is a proposal on the table here to start an
adult Phase I, would you reconsider waiting for
that, | think in nost circunstances, if we know

this is going forward, we are going to say okay, if
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they can knock off the first 30 patients in six
mont hs and get us five dose |evels higher, then,
yes, that is going to be worth their while.

So, | don't think there is an absolute
answer, Steve, other than saying what is going to
get you the recomended Phase Il dose in the nost
efficient manner, and if it is, in fact, nore
efficient to start the pediatric trial first, then,
we just need to provide the rationale and the basis
for doing so.

Now, getting back to where the FDA can
| everage, and Rick had nentioned this earlier, |
think when a drug enters adult Phase | at the
| atest is when we should be looking at it
preclinically, and no, you can't nandate it, but
drug compani es--and correct me if | go wong--1like
to nake the FDA happy.

There are gui dances, there are rules, but
drug companies like to keep the FDA happy.

DR HI RSCHFELD: Never noti ced.

DR. ADAMBON: And if you were to have a
gui dance or, you know, a by the way that this is
part of your pediatric devel opnent plan, it would
be | ooked upon favorably if you, in fact, had

preclinical pediatric data. My guess is we m ght
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start seeing some agents appear in our preclinica
consortium

That is where specifically | would like to
see the FDA help, and | recognize, and | think we
all recognize, that the FDA is not the entire
solution to all our problens, but | believe it does
tie together to the question you are after.

DR H RSCHFELD: Well, | am happy to hear
that at |east we are considered part of the
solution, that is already progress.

DR. SANTANA: Skip and then Pat.

DR NELSON: Just to nodify Peter's
comrent about the endpoint of a Phase Il dosing
recomendation, | think it is also inportant in the
first child in that Phase | study, that the dose
sel ected has a reasonabl e expectation of benefit,
so you can't start it 10 percent and then go
whoops, we can go now to 90 percent. W need to be
somewhere in the right ballpark

So, whatever sufficient evidence is
necessary to acconplish that, which | heard could
be potentially on preclinical nodeling, depending
upon the nodel .

DR. REYNOLDS: Steve, you say that in the

context of exclusivity, you can set a date for
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report. | presume you can set a date for multiple
reports. In other words, you can only have one
report, because what | would like to know is why
you couldn't require a report on preclinical data
for a new agent that is noving forward to be
delivered, so that you could force the issue of
getting these agents out for preclinical testing.

DR H RSCHFELD: Right, we can only
address clinical issues, and there is only one
report.

DR. SANTANA: Joachim did you have your
hand up?

DR. BOOS: To this point, if you start
with a very | ow dosage because you do not have any
experience in adults, and the children expect the
chance to benefit, we have to critically discuss
the inter-individual or the individual dose
escal ati on, which is a problem | think, but
necessary in the situation

M5. HOFFMAN:  To follow that, we have to
renenber we are a small community and we tal k.
There are tons of list servs out there, and the
parents talk on a regular basis, and if we are
giving children a drug on a dose basis and it is

not effective, and they are seeing that, it gets
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around and it gets around very quickly, and that
can basically torpedo other fanmlies fromwanting
to go into naybe a higher dose study. It is
amazi ng, there are thousands of parents on I|ine.

DR SANTANA:  Donna.

DR. PRZEPI ORKA: Just fromthe perspective
of an adult oncologist, | could tell you that
adults going into a Phase | study al so expect that
there is sonme |evel of hope for activity even at
the | owest dose, so | don't know that there is any
di fference between how you woul d approach a parent
versus an adult subject for a Phase | study.

But to address Steve's question about what
is the latest tinme you want pediatric information,

I would think that in your purview as being a
steward of safety of drugs in the U S., that you
shoul d have safety data by the time the drug is
ready for use in pediatric patients, which is when
it hits the market.

If there is a new cytotoxic agent out
there that is not specific for a target in an adult
turmor, but is rather nore broad, | would bet that
any oncol ogi st who has a kid with a refractory
tunmor is going to reach to the shelf for it, and we

shoul d have that safety information for them by
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that tinme.

DR, SANTANA:  Anne.

DR HAGEY: | was going to say that it is
relatively easy to find a maxi numtol erated dose
when you are dealing with traditional cytotoxic
agents because you treat to toxicity, but this
i ssue is becom ng nmuddied, and it is going to be
nore difficult than ever to find an efficacious
dose given the new agents that are, as Judith
alluded to, are in the pipelines of all the drug
conpani es.

I think | agree with her, about 80 percent
of the agents in devel opnent now are not
traditional cytotoxics, in which case it will take
nmore patients than previous to find your correct
dose.

DR. SANTANA: Judy, one | ast comment on
this question.

DR. OCHS: One last comment. The other
thing, again, | think it is largely pragmatic
reasons that you are going ahead wi th Phase
studies in adults first. There may be excepti ons,
as David says, but | think the reality is it is
going to be nore pragnatic, and that is how the

drugs are going to get devel oped.
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The other thing is the Phase I, and this
was on one of the slides, is if you do find an
ef fective dose range, then, you can get target it
phar macoki netically to achi eve the sanme range in
the pediatric patient, and again, Phase | doesn't
necessarily have to be an MID.

The other thing to remenber is Phase | is
acute toxicity only, and one of the things for ne
was al ways the el ephant in the room is |ong-term
toxicity, and that is where some of these nodels
woul d be hel pful, because one of the concerns with
sonme of the newer agents where you are tal king
about giving themfor years and years and years and
years is what happens in that situation, and that
is where pediatrics again continues to play a
uni que role in what happens in devel opi ng organ
systens with truly chronic exposure.

DR. SANTANA: Steve, | think we have given
you all the advice we are going to give you on this
question. | am making that pronouncenent.

So, let's nove on to the second question,
which is: Should denonstration of activity
(enphasis by ne) in any (enphasis by ne) adult
tunor precede pediatric oncology clinical studies?

DR. ADAMSON:  No.
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DR. SANTANA: Pl ease use the m crophone
when you answer.

DR. ADAMSON:  No.

DR. SANTANA: Any further explanation to
the answer?

DR. ADAMBON: | think again if we are
starting on a tinmeline that we are recomendi ng we
start, it depends how you interpret this, but
denonstration of activity to me nmeans conpl etion of
Phase Il trials. So, | don't think that should be
t he bar.

You know, anecdotal report of a patient on
the Phase | had a response, | don't think we should
use that as information as far as decidi ng whet her
to nove forward or not, so that underlies ny answer
of no.

Now, if there is a different definition at
work here, then, | nmight nodify it.

DR SANTANA:  Mal col m

DR SMTH As far as the genera
approach, if a drug is showing activity in 30
percent of the breast cancer patients or the rena
cell patients on one of the several Phase | studies
that is probably being done with the agent, that is

going to be sonething that Peter and Susan and
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others will say okay, that nakes us nore interested
in this agent, and we at CTEP woul d say yes, this

| ooks like it may really be a drug, and not

somet hing that is going to be discarded al ong the
way.

So, | think it is a factor to consider
Should it be a nmandate? Well, no, but it can't
hel p but be a factor to consider both primarily in
terns of is this going to be sonething that is
going to be available in the long term because it
really is an effective anti-cancer treatnent for
some tunors and rather than just another chenica
that we can give to patients and cause toxicity.

DR. SANTANA: So, the answer that you are
saying is in general, no, but the infornmation that
is provided by those adult studies, nunber one,
will help us prioritize what we want to do because
of level of interest, and secondly, it will help us
also in getting involved with a drug that
ultimately, hopefully, will go sonewhere, that
doesn't get discarded

DR. SMTH: It is not a requirenent for a
study, but is a factor for prioritization, and al
things considered, the drug that is show ng

activity in the Phase | and the conpany is
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ent husi astic about it and proceeding with a range
of Phase Il studies, that is a drug that there is
more likely to be enthusiasmfor opening a

pedi atric Phase | study quickly.

So, it is an inmportant factor, but it
shouldn't be a required bar that an agent has to
junp over.

DR. SANTANA: Any further discussion on
this question? The other question took an hour to
di scuss, this one took five minutes, so we are
maki ng progress.

DR REAMAN. We discussed a lot of the
i ssues actually.

DR SANTANA: For the purpose of the
Agency, | think we do have to go through the
questions. It sounds difficult, but we have to do
t hat .

Question No. 3. Should activity in
simlar or related tunors in adults precede

pedi atric oncol ogy clinical studies?

There are a lot of no's around the table.

Anybody want to el aborate on the answer?
DR ADAMSON: | think Ml colms answer
applies. It shouldn't be a bar, but it wll

certainly influence the priority that we give an
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agent, so | don't think it is a separate answer.

DR. SANTANA: |s the Agency content, not
happy, content with that answer?

DR. H RSCHFELD: Ri ght.

DR SANTANA: This is the one that | think
we have addressed during sone part of the
di scussion, but | think the Agency is |ooking maybe
for nore specifics on this particular question

Question No. 4. On what basis can
pedi atric oncol ogy clinical studies proceed if no
activity is shown in adult studies?

I think one of the answer is this whole
issue, if it is a drug that is biologically
rel evant and al ready we have denonstrated in the
preclinical nodels that that target is relevant to
the pediatric condition, then, | think if that is
uni que to that population, then, I think we should
proceed forward.

G eg.

DR. REAMAN. The only proviso would be
ensuring that there is going to be adequate supply
of that drug or that it is something that is going
to conpl ete devel opnent.

DR SANTANA: But | heard Steve nention

that there may be ot her nechani sns that could, in
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an ideal world, allow that to happen under the
orphan drug or whatever. | heard that answer
before, and | want to bring it back

DR SMTH:. VWhat | heard before, as well,
is that this is a situation that becones society's
responsibility. If there is not a market for a
drug, | doubt one of the conpanies on this side of
the table is going to proceed in developing it, but
it becones society's responsibility. It is a place
where the NCI in the past has done sone of the work
necessary to get the agent studied further in
chil dren.

Ri ght now we have got a Phase IIl trial in
neur obl astoma of an agent for which there is not a
conpany sponsor. W have studied other drugs where
the conpany, by itself, would not have been able to
go forward, but in collaboration with NCI, with
COG, you know, studies have continued forward.

So, | think there are ways of using public
resources, orphan drug resources, NCl resources
through COG and others to see that these agents do
get sone evaluation to whether they are truly
benefi ci al

DR. SANTANA: G eg.

DR. REAMAN: | didn't nmean to inply that
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it was industry's responsibility to assure this.
mean what ever mechanismis possible, but that just
has to be an assurance, | think.

DR. FI NKLESTEIN. Malcolm | wonder if you
woul d refresh ny menory on a drug that industry
deci ded not to proceed with for good industrial
reasons, and that the other system of orphan drugs
in pediatric oncology has identified it, taken it
t hrough conpl etion, and we now use it.

DR. SMTH Jerry, the two that | was
referring to, one is a chinmeric 1418 nonocl ona
anti body that was studied in Phase | actually in
adults and children. 1t was studied in adults
primarily in melanoma since that expresses GD2, and
studied in children in neurobl ast ona.

Phase Il studies were done of the chineric
1418 and now there is a Phase IIl random zed study
as you know. So, that has been done with NC
support both in conducting the study, as well in
this case as providing, you know, manufacturing the
drug to be tested.

We have col |l aborated with
d axo/ Smith/Kline in studying conpound 506. It is
a T cell ALL drug. There is not a huge market for

T cell ALL drugs, but we have collaborated to this
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point with themin studying this, and have
conpl eted a Phase Il study for that agent, so
think there are nodels for how this has worked.

DR. FI NKLESTEIN. What | wanted to do is
take it historically, one step further and say, al
right, that is one part because there is only so
much nmoney that is needed to carry out the Phase
Il study, but do we have any experience in
pedi atric oncol ogy where the Phase |1l studies or
Phase Il studies were successful, and we now have a
drug out there that we use in pediatrics because
i ndustry gave it up, and we gave it to soneone el se
on a orphan drug basis.

DR. SMTH: No, we don't have that, not
that | am aware of.

DR. FINKLESTEIN. | amgetting to the
point, which is | know the mechanismis out there,
but if it hasn't happened in nmy career, which is
35-plus years, why will it happen in the next five
years, and do we need another mechani sm

DR HI RSCHFELD: | could answer there and
give an exanple in that case, and that is arsenic
trioxi de where the conpany that essentially was
| ooking for a product, bought a dataset for studies

that they hadn't done, someone el se had done the
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studi es, and they bought the dataset, prepared a
submi ssi on package, and it got approved, and now it
is their product. 1t doesn't have a huge narket,
but I think there is precedent for people who want
to establish credibility or exposure to sell a
ni che product.

DR. KODISH M commrent is an effort to be
responsive to this Question 4, which is the
guestion of what the basis of going on with
pediatric studies are if there is no activity shown
in adult studies.

I think I have heard one basis is biologic
plausibility. A second is some nmeasure of being
able to foresee that there woul d be an adequate
supply, which is what we just were discussing.

I think the third point that needs to be
nmentioned is that there is the reasonable
expectation of safety, and | just think it is
important to be explicit about that, and that that
safety is in proportion to prospect of benefit to
the child, but is one of the inportant bases, |
think, ethically.

DR OCHS: Actually, | just wanted to
bring up a horrible question, what is activity,

because | think with sonme of these newer agents,
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you are not really expecting to get activity,

whet her we define this as response rate or tinme to
progression or survival tinme, and sonme of these

ot her agents are not necessarily cytotoxic where
you see this kind of activity and rapidity of
action.

So, again, it gets to what is the
definition of activity. | amgrappling with that
i ssue right now about how to define what activity
is, and like nmost things, the answer depends on the
question you ask, and you have to ask the right
quest i on.

So, | can foresee a situation, for
instance, if you did have sone agent that there is
either a biologic basis or there is some strong
rational e and you are not seeing classic responses
in a Phase | situation, but it is persuasive that
there is activity, antitunor activity in sonme way,
shape, or formgoing on, that m ght actually be
transl atabl e to another clinical situation, which
gets to Jerry Finklestein, that there are those
agents that we probably have seen that didn't
necessarily show it the way we thought it should
show it and that we have dropped.

DR. SMTH: Judy nmekes a good poi nt about
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the trend certainly in the adult world is to | ook
for these alternative endpoints other than
obj ective responses.

I would caution the pediatric setting,
though. A child who is six years old with
r habdonyosarcoma is very different from an
80-year-old with prostate cancer. A stable disease
or stabilizing disease or slow ng disease
progression in the latter patient is a nmeaningfu
clinical benefit, and is less so in the
si x-year-old with rhabdonyosar cona.

I think primarily we are | ooking for the
targeted agents that somehow are able to make
tunmors smaller, that are able to kill the tunor
cells, and while there may be places for the
cytostatic agents in pediatric cancer, | think our
hi ghest priority, if we are given our druthers,
woul d be to pick the one that actually has an
effect, by the effect that it has when it interacts
with the target as to cause the tunor cell to die
rather than just to stop it from grow ng.

DR. ADAMSON: Malcolm the one coment |
woul d put to that, and | think you would agree, is
that many of these agents in fact may find a hone

as synergistic or enhancing agents. So, the issue,
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we share the issues with the adults, what is your
Phase Il endpoint?

W have the same problemin children as we
do in adults for agents that, by thenselves, are
not intended or not anticipated to produce
responses, but yes, | agree that these are not
agents that we are likely to use as singl e-agent
t herapy, whereas, in the adults, they may in fact
in certain situations be used as single agents.

DR. SMTH: | nodify ny conmrent. The drug
that is able to enhance the activity of
cycl ophosphami de by nodifying its target in a
favorable way, we are interested in that drug even
though, as a single agent, it doesn't have any
activity. Good point.

DR. MORLAND: It is a critical issue, this
defining of endpoints is going to be very critica
for the future with these new bi ol ogi cal agents

Maybe also it is worth reflecting back
to--1 amsorry to raise it--but Question 1 again,
because many of these drugs, you probably will not
need to test the toxicity. They are going to have
bi ol ogi cal endpoints, and as | ong as you can
denmonstrate a bi ol ogi cal endpoint, you don't need

necessarily to go slavishly taking these drugs to
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toxicity.

So, | think all of the angst that people
were expressing over Question 1, in the future may
be significantly less relevant that it currently is
with testing standard size toxic agents.

DR. REYNOLDS: Malcolm wth respect to
the situation that you described, which is a
nmodul at or of antitunor toxicity used in
conbi nation, | ask why would we consider studying
that as a single agent in pediatrics then?
Shouldn't we bring it forward then in the
appropri ate conbi nati on?

DR. SMTH: 0-6-benzyl guanine is probably
the best exanple now of an agent that we are
studying in conbination that we never studied in
pediatrics as a single agent, so it is a good
point. If there is reason, we have been able to
bring a conbination forward and get PK data on the
i nvestigational agent, and not have to study the
single agent by itself.

DR REYNOLDS: Wth that in mnd, then,
couldn't we use the adult data in terms of toxicity
to then appropriately design conbination studies
and nove directly into the conbination studies in

pedi atrics rather than going into single-agent
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studies first?

DR SMTH Potentially. It is |like
everything, there are case-by-case exanples of the
agent and its toxicity. M experience, relating to
Bruce's coment, is we have got a |ot of agents,
but I amstill seeing dose-linmiting toxicities.
mean | think the histone deacetyl ase inhibitors,
there is a target, but yet there is a dose-liniting
toxicity that you are getting to when you are
modul ating that target, the proteosone inhibitors

I think there are clearly agents that have
mnimal toxicity at a dose where they are affecting
their target, but many of the agents, in fact, have
dose-limting toxicities in the range where they
are affecting their target in ways that we think
are clinically inportant.

DR SANTANA:  Skip.

DR NELSON: Maybe | ama little confused
here, but let me just ask a question that has been
occurring to ne. Fromthe previous discussion
about the reluctance to study in Phase | pediatric
trials, things that have not shown any efficacy in
adult Phase | trials because the drug woul d
basically just stop in its devel opnent, it is

unclear to me what would then drive the drug into
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the pediatric testing arena if, in fact, there is
no activity in adults. | mean | am struggling over
that basic question.

If we don't do Phase | studies in
pedi atrics, even in the absence of adult activity,
we will never get, if you will, the political or
social will to try and find ways to bring those
products either under the O phan Drug Act or
t hrough ot her ways.

I don't intend to open up that other
di scussion, but | amstruggling with how a drug
woul d ever even go forward if, in fact, there is no
adult activity given the marketing and economic
realities and devel opnent realities people were
tal ki ng about.

DR. SANTANA:  Susan.

DR BLANEY: | think part of that would be
based on our preclinical nodels then, if we are
able to validate them and show that activity in our
nodel s correlates with activity in patients, if we
have an agent that is sky-high on the priority Iist
as showing activity in the preclinical nodels
i ndependent of activity in adults, we would want to
pursue it.

DR. NELSON: So, you woul d pursue that
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even if potentially the drug devel opment was
stopped on the adult side, and you woul d be stuck--

DR BLANEY: Through other mechanisns if
we felt strongly about our preclinical nodel system
and its validity.

DR SANTANA:  Fromwhat | heard earlier,
Skip, was that it is a responsibility of everybody
totry to get a solution to that particular
probl em and there would have to be both politica
and social pressure to sonehow get the drug
suppl i ed.

DR. NELSON. But part of that pressure
woul d be showi ng activity in Phase | pediatric
trials, so | guess if you don't do it, it would be
hard naybe to generate that activity.

DR. SANTANA: True, yes.

MS5. HOFFMAN: I n terns of the toxicity
with the nol ecul ar targeted drugs or therapies, |
mean | don't think we could assume that there is no
toxicity because we don't know long term and it
was |ike anthracyclines, | mean they thought they
could give anthracyclines to kids, too, and then
five, six years later, you start seeing
cardi otoxicities.

We don't know what is going to happen to
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the next generation, you know, is there going to be
mutations to the germcells, and these kids wll
abl e to produce, but, you know, they will reproduce
and have nmj or genetic mutations in their

offspring, and I think we just can't assune that,
oh, because we don't see an imediate toxicity,

that there is not some downstream nmutation that
could really inpact the child 20 years from now or
their of fspring.

DR. SANTANA: Do you have a comment,

Pet er ?

DR. ADAMSBON. | was going to respond that
the Phase | study is a very limted study in what
it can answer, and what our experience in pediatric
oncology is, is that we now recogni ze that our
surveillance for short- and long-termtoxicities
spans decades. W can't over-interpret the results
of a Phase | study. Al the Phase | gives us is a
starting place to begin the true evaluation of both
efficacy and safety of that drug.

DR. SANTANA: Yes.

M5. ETTINGER | think it would be
unethical for us to stop at that point, thinking,
you know, | ooking back and saying well, naybe we

will have a long-term sequel ae at that point
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obvi ously, and we do have to follow our patients
life long. | think that is a | esson we have
| ear ned.

DR. SANTANA: | think to the credit of the
pedi atric oncol ogists, that is sonething that we do
very well. | think that is an integral part of
what we do in terms of both practice and research.

Mal col m one | ast comrent on this.

DR SMTH. On this question that Skip was
rai sing about pediatric oncology clinical studies,
no activity, | nean the nore common situation is
that the pediatric Phase | trial does get started,
and then sonetime while it is being conducted or at
the end of it, a decision is nade to drop the drug.

So, | don't know if the question, if the
FDA wants a comment about that, as well, about
continuing studies in that situation, that is
really the situation for which we have experience
There, there may be Phase | responses in the
pedi atric setting or other reason to conti nue.

DR H RSCHFELD: | will just try to
clarify. The essence would be what is the evidence
burden to nove it into the clinic, and once it is
moved into the clinic, then, that is a separate

di scussi on.
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DR. SANTANA: Somebody nentioned that
biological plausibility, if it is a biologic agent,
woul d be sonething that we would want to know. We
want to know somet hi ng about the issues of safety,
clearly, based on the limted Phase | trial that we
may have done in pediatrics before a decision is
made, and then the third, not necessarily last, but
the prioritization of what are the things we have
out there that may be inportant in terns of noving
this drug versus another drug forward.

I amgoing to go on with the next
question, but | want Steve to clarify that
quest i on.

DR H RSCHFELD: Five and 7 are
essentially the same question, they are synonynous.
We just had two different opinions on howto phrase
it.

DR SANTANA: So, 5 and 7 are the sane.

DR H RSCHFELD: Yes.

DR. SANTANA: So, we are going to scratch

DR. H RSCHFELD: May | suggest that you
| ook at 6 next and then cone to 7

DR. SANTANA: Good, we will do that.

The sixth question, which is now No. 5 is:
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Potenti al devel oprment pl ans for new cancer
t herapi es could include conbined adult and
pedi atric studi es, another alternative would be
separate but simultaneous adult and pediatric
studies with continuous information sharing,
sequential adult and pediatric studies with
i nformati on sharing or conpletely independent
programs. So, four possible scenarios.

What are the potential advantages and
drawbacks of coordinating adult and pediatric early
clinical devel oprent?

Mal col m

DR SMTH: Didn't we answer this already?
I nmean in general you want adult data. There will
be special situations in which it will be
appropriate to either do pediatric first or to do
pedi atric concurrently, but those need to be well
justified.

I think it is the first question, you
know, | think we have answered it.

DR H RSCHFELD: Just to clarify the
question. W want to nake sure, not anticipating
or not know ng what woul d come up in the discussion
of any of these, that that issue would be

presented, because we have discussed it before in
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this coomittee, and it is the theme that we think
deserves continual reassessnent.

DR. SANTANA: Dr. Reaman.

DR. REAMAN: | think we have made a nunber
of positive coments about sone of the parts of
this question, but | think one thing we should
definitively say is that they should not be
conpl etely independent prograns, that there has to
be comuni cati on.

DR. SANTANA: Donna.

DR PRZEPI ORKA: | guess the question
comes back down to this just says devel opnent
pl ans, not specifically Phase |, so we may be
tal ki ng about Phase Il or Phase Ill, as well. In
those situations, we had tal ked at previous
meeti ngs about sone of the tunors are very nuch
simlar, but the pharmacokinetics are very
different in adults and pediatric patients for
cytotoxics, but I amnot sure that is true for
biologics. | nmean even in adults, it is one dose
fits all.

So, if Susan has any additiona
i nformati on about whether you think a biologic Iike
a nmonocl onal for Hodgkin's di sease woul d be

appropriate to have both adults and pediatric
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patients at the same tine, why not.

DR BLANEY: | guess | don't personally
have a | ot of experience with nonoclonals. |
thi nk, however, for the patients with Hodgkin's
di sease are usual ly adol escents and ol der patients,
it is not just the younger patients.

So, taking that into consideration, there
could be cases when it would be feasible, you know,
woul d be recommended to expedite the devel opnent of
the agent for the popul ation that could benefit
fromit.

DR. SANTANA: Donna, | was thinking about
some of the recent initiatives that | think COG has
been involved with, for exanple, in nelanoma, which
is arare pediatric condition, but certainly our
adult col | eagues have a |l ot nmore information than
we could ever get to, but there are efforts of
doi ng conbined Phase Il trials in that popul ation
of patients because it is likely that new drugs and
new therapies will be devel oped along that line in
pediatric patients, and unless patients participate
in those conbi ned Phase |11 studies.

So, although the question was for early
clinical developnent, | do agree with you that |

think there is going to be an extension to sone
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Phase 111 studies, because we have very few
patients and the diseases are fairly simlar

al t hough there may be issues of dosing of drugs
that hopefully will get resolved with sone Phase

studies that | think we would want to do those

st udi es.

G eg.

DR. REAMAN. That col |l aboration actually
goes far beyond just rare tunors, | mean even into

some of the sarcomas, that the rare part of the
equation is the patients that are actually being
accrued to these trials, because they are

adol escents and young adults, and they aren't going
on pediatric studies or the adult studies, so there
is alot of collaboration.

DR. FI NKLESTEIN: There is experience. In
acute pronyelocytic leukema, this is a multi-group
approach, and | am sure Donna is aware of that, and
we are now trying to collaborate with GOG for our
young fenmal es who have gynecol ogi ¢ cancer

So, | think cooperative groups working
together is not going to be a difficult task for
us.

DR SANTANA: This issue of APL reninded

me of something that | think Malcolm hopefully, or
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Peter can help nme understand a little bit better.
So, the studies that were done for APL, they were
studi es that were done together, if | renenber
those, at least the Phase Ill study was done
together, but the Phase | studies were separate, am
| correct, and so there was a different dose that
ultimately was used in kids versus adults in the
Phase 111? Can you clarify that for nme?

DR SMTH | think the Phase |l study

was done with the dose of 60/ M
2 for retinoic acid.

Children were nore susceptible to some of the CNS
effects of retinoic acid than adults, and so there
were nore problens with pseudotunor cerebri, but I
thi nk when you got to the Phase Ill study, it was
the same dose that was used

DR. GOOTENBERG.  Just speaking froma
bi ol ogic viewpoint, it has taken ne a while to get
into the conversation here, | wouldn't agree that
one dose fits all. W have nany exanpl es, one of
which I will share with you, where children are
unique in terns of their PK with biologics also,
and one dose hasn't fit the sane adults and
children.

I think if you | ook back at the history,

for exanple, of IL-11, a cytokine which was
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originally licensed and | abel ed and had a suggested
dose range for children, and when the studi es cane
out, four children showed an unanticipated DLT of
papi | | edema, and they were unable to dempnstrate
any efficacy at a safe range in children. | think
the | abel now has been changed basically to say
that this should not be used in children. Adults
are not just large children, children aren't just
smal | adul ts.

DR. SANTANA: | didn't want to nake a
strong statement. | just wanted to say sonething
that goes along with devel opment of retinoic acid
and APL, and how ultimately it resulted in a Phase
Il study in which | think the same dose was used
for both popul ati ons.

Joachi m

DR BOCS: In CGermany, we try to cooperate
with the adult oncol ogi sts as cl ose as possi bl e,
and | think in situations like nyeloid | eukem as,
| ynphormas, or others, it is reasonable that Phase
Il trials for adults are open for children, too,
and children is a broad range of people, as you
know, but normally, we then can include nore the
adol escents, and there is no reason not to do that.

So, | fight with a lot of energy and a
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little bit frustrated against the standard
exclusion criteria 18 years because there is no
reason for an exclusion criteria of 18 years, no
physi ol ogi cal, no biological, and no ethica
reason.

I think if there are exclusion criterias,
a patient with a specific malignancy which night
profit fromthe drug, too, are excluded. This
shoul d be an argunent, should be witten down in
the protocol with a specific reason, not the other
way around.

DR. SANTANA: Leukemia, in a practica
sense, sonetinmes it is institutionally based
because of the popul ation that you are treating.
For exanple, at St. Jude, we may have studi es that
ot her peopl e accept patients up to 25 and 30, but
with our institution, we cannot enroll anybody over
18, because that is part of the adnministrative
requi renent of the institution.

Having said that, | think your point is
wel | taken, that sonetinmes the age cutoff in terns
of 18 versus ol der, younger adults, that is
m snonmer, but is not based on real facts.

Dave.

DR. POPLACK: | just think we have to be
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cautious about this because even in circunstances
where our current biological thinking suggests
unanimty in terns of disease biology, we, with
more information, may find out that unanimty was
not correct, and | think we found that out with
Phi | adel phi a chronosone positivity that there are
some differences, and as we start using BAC arrays
to exam ne sone of these translocations, we are
finding nore differences.

I think that we just have to be very
careful because we can nmmke sone fal se assunptions
about efficacy and thinking that we are treating
the sane entity when we are not.

DR. SANTANA: |f you renenber, we at | east
spent two neetings of this comrttee discussing
i ssues related to that.

Pet er.

DR. ADAMSBON. Steve, | amgoing to take a
stab at this question, and | agree, we have covered
many of the issues, but if we focus the question on
Phase |, there, in fact, are potential advantages
to having a conbined trial, and | think Frank
Bayliss, | don't know if he has spoken about it in
this commttee, has presented sone of the

advant ages.
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But if one were to design a trial where
adults would start and they woul d escal ate unti
they hit biologic activity, defined whatever
definition one uses, and then the pediatrics would
then start and basically would al ways be foll ow ng
the adul ts.

The advantage of that trial design is,
one, the pediatric study is going to get initiated,
by definition, at an earlier stage, but noreover,
think the endpoint that we sonetimes arrive to in
pediatric trials or even when conparing adult
trials, we end up at different endpoints because we
have different definitions.

So, we nay end up at a different MID, not
because the drug behaves any differently in our
popul ati on, but we have defined dose-liniting
toxicity differently, be it mnyel osuppression for
seven days versus three days versus ever, and if
one does it in the context of the sanme trial, one
avoi ds that.

Furt hernore, everyone has their own sl ant
on a nodified Fi bonacci, and | have yet to see a
pediatric Phase | trial where the dose |evels were
the same as the adults, so we al nost never have the

same Phase Il dose, and it has nothing to do with
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how t he drug behaves. It is sinply who had the
cal cul ator and how did you round.

From an efficiency standpoint, from
compari son between pediatric and adult popul ati ons,
there would, in fact, be distinct advantages to
conbi ned studies, again with the caveat that we had
before, when do you start it, and you would have to
build into that trial that, in essence, you have
gotten to a biologic active dose. Then, in fact,
you are able to nove pediatrics to keep in tandem
in step with the adults, one dose |evel behind.

We have yet to try that experinent, but |
woul dn't excl ude proposal s when there was
sufficient data as far as this is relevant for
pediatric malignancies, this is a high priority,
and we are going to have a trial design that
basically streanlines the whole process. | don't
know if it will ever happen, but | wouldn't exclude
it.

DR SANTANA:  Susan.

DR BLANEY: | just wanted to make one
poi nt. Sonetimes they are devel oped abroad before
they are developed in this country, and then the
Phase | trials are done in the U S

| think that we should be able to build on
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Phase | data fromforeign sites, and not
necessarily have to wait until the Phase | data
fromthe sponsor is this country is available
before initiating clinical trials here.

DR. SANTANA: You are tal king about
specifically pediatric Phase | studies?

DR. BLANEY: Correct. So, if there is
data that is available from Japan or France or
Ger many, wherever, that we should be able to build
on that data, and not necessarily wait, if our
preclinical evidence is very promsing for the
agent on the toxicity profile and schedul es that we
want to support.

DR SANTANA: Mal col m

DR SMTH To respond to Peter's
comrents, one is, you know, our primary purpose
again for starting a Phase | study is to finish it,
and that is | think what we should focus on is does
it help us finish the Phase | study and establish a
Phase || dose nore quickly.

| agree that it would help us to conpare
adult and pediatric better, but that is not the
primary purpose that we are doing the Phase
st udy.

And the problens that were cited before,
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you pick one schedule, it is one of two or three or
four different schedules, it nay not be the right
schedule, and if you wait a while, you could have
the pick of which schedule | ooked like it was best
fromthe toxicity viewpoint after Phase I.

There is the risk when you do that, and
the one time that it has been done that | can
renenber is with CTEC, and there, the pediatric
study essentially started once there was biol ogic
activity in the adult Phase | study.

Subsequently, the adult Phase | study had
a coupl e of patients have unexpected deaths from
unr esponsi ve hypotension. The pediatric study
fortunately didn't escalate to those |evels, the
adult study was ahead, but obviously, that drug
hasn't gone very far since then.

So, you still run the risk when you start
early and you don't have the full toxicity
experience of studying a drug that, in fact, is
going to be not studied any further because it is
just too toxic or unsuitable for using in hunmans.

DR. ADAMSON: Malcolm | guess in nost
circunstances | would agree, but there is a false
sense of security here, because pediatric trials,

as you know, have often escal ated beyond what
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adul ts have been exposed to.

So, we have higher MIDs in many of our
drugs, so we are willing, as a community, when it
is warranted, to take the risks if we believe that
those hi gher exposures may be associated with
i ncreased benefits.

So, simlarly, you know, the issue here is
are you willing to take the risk to expose snall
cohorts of children when this drug may not, in
fact, go on to be the drug. Well, we do that all
the tine, here, we would be doing it at an earlier
stage. But, yes, | agree, | think in nost
ci rcunstances, we are not going to be pursuing this
strategy, but | wouldn't exclude it.

DR H RSCHFELD: So, M. Chairman, if
mght try to capture what | think we have heard.

It seens that in all circunstances, there should
not be independent pediatric and adult devel opnent
pr ogr ans.

So we could then turn to our sponsors when
they cone in to us and they, say, have a new
product they wi sh to devel op or new agent that they
wish to see if it turns into a product, we can say
that we have brought the issue of having sone

coordi nati on between the adult and the pediatric
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programto our advisory comrittee, and that they
have endorsed the idea that there should be
conmmuni cati on and coordi nation, but sone
rel at edness between them

I will take advantage of having the
chai rman of the ODAC here at the table, who | also
shoul d conplinment, has been a steadfast and
continuous participant in all these conmittee
nmeeti ngs, has been contributing not just her
presence, but her expertise and enthusiasmin
raising very inportant questions.

I would then ask Dr. Przepiorka in this
same sense, is that sonething that you woul d be
confortable that we could comruni cate to sponsors
that we have di scussed having sone |inkage between
adult and pediatric plans, and that they should
consider one in the context of the other

DR PRZEPI ORKA: | would say yes, and as |
thi nk back over the neetings where the fina
question that you posed to the committee is should
this conpany get a pediatric waiver, | don't think
we have said yes to any of them

So, you may as well |et them know way
ahead of tine that that is going to be a

probability.
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DR. H RSCHFELD: Thank you

DR SANTANA: Wth that, | will address
the |l ast question although there was a consensus
al ready energing that the committee doesn't want to
give any hard rule, but rather general comments
regarding this issue of within what context would
i nclude a general recomendation regarding the
timng of the initiation of pediatric oncol ogy
clinical studies in a drug devel opnent plan.

To paraphrase, to try to give an answer to
this, to paraphrase sonme of the things that Susan
Bl aney said earlier, | think things that you need
to consider are the type of drug, is it a new drug,
is it an analogue, is it a biologic, is it a
cytotoxic, the mechani smof action of that drug
thi nk woul d be inportant.

The safety profile of that drug, | think,
and when you know that safety information is
i mportant in you deciding when the timng of
pedi atric studies should be initiated. Then,
ultimately, what is the pediatric indication going
to be, what is the disease that ultimately is going
to have a role in pediatric oncol ogy.

I think with those four general --and ot her

peopl e can add further--1 think with those four
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general points, | think you can begin to develop a
general kind of framework of when you would tel
sponsors what they need in terns of initiation of
pedi atric studies.

I think Skip wanted to coment or add.

DR. NELSON: | would just add sufficient
i nformati on whet her preclinical or adult early
clinical to choose an appropriate dose for that
testing.

DR. SANTANA: Does anybody have any ot her
comrent s?

DR PELUSI: | don't want to | ose what Dr.
Popl ack nentioned earlier was this new m nd-set in
terns of how we | ook at what we are doing in
clinical trials as things devel op

The question is, is how do we begin to get
the nmessage down to the community |evel especially
in the underserved conmunities that we are, and
probably will be, starting clinical activity even
earlier in this process, because | think it is an
education process not only for us, but for the

communities, as well.

So, | just wanted to throw that out, as
wel |, because we are going to have to | ook at that
and what kind of questions will arise in that
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community, as well

DR SANTANA: Well, as Ruth alluded to
earlier, | think there is a greater consciousness
at least in the famlies of pediatric oncol ogy
patients, and | think they are always linking to
each other, they are always searching and calling

different places, so | think at least in the

pedi atric oncol ogy community, a lot of that already

happens.

Now, obviously, the ultimate goal for each

parent is whether their child has access to that
particular drug that they want to get enrolled on,
so | think that is a rmuch different type of

di scussi on because they are interested in finding

new solutions to try to cure their Kkid.

DR. PELUSI: And | think where | am com ng

fromis being sonebody in the adult world where
unl ess you do have a child or unless you work in
pedi atrics, you really don't think about this.
I think that if you are trying to garner

support and trying to look at really reaching al
| evel s and getting that kind of support that you
may need if indeed regul atory changes cone up,

| egislation, that type of stuff, is that you do

want everybody to really start to think about this
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and how it will inpact everything especially if we
are starting to |l ook at global access to clinica
trials, | mean we really need to start that.

DR. SANTANA:  Susan.

DR VEINER. | want to nake a follow up
comment to what Steve just said and what Dr.

Przepi orka just said.

If it is the case that it is the consensus

that there needs to be a close coll aboration of
adult and pediatric direct devel opment prograns in
the consideration of each new agent, | guess that
really places an obligation on each constituency
here to make sure that the best data are avail able
to each of us, that is, that the parents have
access to the best outcones, that the conpanies
have access to the best of what academ a can offer
including the preclinical network, that the
pedi atric oncol ogy research and cooperative
community also tries to work with compani es to make
sure that the operations are sufficient as
possi bl e.

I think that for those drugs that get
aborted along the way, that there will have to be
novel solutions, novel private or nonprofit

solutions that will try to nake sure that drugs
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that really look as if they only have use in
pediatrics will not fall away.

DR H RSCHFELD: Could |I say orphaned and
not aborted al ong the way, and then they can be
pi cked up and carried through?

DR. SANTANA: Steve, do you have any fina
comment s?

DR H RSCHFELD: | would like then to
sunmari ze what | think | heard, and that is that
pedi atric oncol ogy clinical studies should start no
| ater than after the adult Phase | clinical studies
are conpleted, and that there nay be circunstances
dependi ng upon a variety of factors which we have
el aborated on, where one mght consider that there
is arationale for starting the pediatric clinica
studi es without having the adult Phase | data.

I's that an appropriate sumary?

DR. SANTANA: Yes.

Mal col m

DR. SMTH. The phrase "should start no
later," | can't say that. | think generally,
shoul d start at the end. | think there will be
situations in which we will want to see all of the
Phase || data before we are convinced that this is

really sonething that is good for pediatrics.
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I think generally, you know, at the end of
Phase | is a good tine, but there are agents for
which we are going to want to see nmore infornation
before we are convinced that there is a sufficient
body of evidence that this should be studied in
chil dren.

If that is available at the end of Phase
I, fine, but it may be that a | arger body of
evi dence needs to be devel oped to convince Peter or
Susan, and others that the drug should be studied
in children

DR, SANTANA: Peter.

DR. ADAMSON: Steve, | know you can only
comment on clinical, but in the spirit of keeping
the Agency smiling, | think it is fair to say that
the new agents shoul d be made avail able for
preclinical study in pediatrics no |later than when
they enter Phase | in adults. Recomrended.

DR HI RSCHFELD: Peter, | would like to
say that | think we have been snmiling fromthe
first nonent that we got the acceptances from
everyone here that they were willing to
participate, and we anticipated, and | think we
have received, a very thorough and thoughtful

di scussion on this issue, and | think fromwhere we
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1 started this norning until now, we have nade

2 think an enornous anount of progress in clarifying
3 i mportant issues, not just related to this question
4 of timng, but to other critical questions related
5 to pediatric oncol ogy.

6 I thank every one of you and al so think
7 that we can all be very proud of what we have

8 acconpl i shed today, have acconplished in the past,
9 and anticipate we will acconplish in the future.
10 DR. SANTANA: My thanks also to all the
11 participants for a very professional and very high
12 quality discussion, and we will consider this

13 meet i ng adj our ned.

14 DR H RSCHFELD: | amsorry, | want to
15 announce the next neetings. W will go on a cycle
16 to coordinate with the general pediatric

17 conmittees, and our next neeting will be February
18 10th or 11lth, 2003, and the neeting after that wll
19 be the second week of June 2003, and then there

20 will be a neeting in Cctober 2003, probably the

21 third week, and we already have sel ected sone

22 thenes and questions for the neeting in February,
23 and as soon as we have those adequately refined,
24  you will be hearing from us.

25 [ Wher eupon, at 3:50 p.m, the hearing concl uded.]
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