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PROCEEDI NGS
MORNI NG SESSI ON
Call to Oder and |ntroduction

DR SANTANA: | apologize to the comittee
and to the audience that | have a bad cold so
have ny radi o voice on for today. | know that |
have anot her career. Maybe that will be it.

Wl cone everybody and good nmorning. This
is a neeting of the Pediatric Oncol ogy Subconmittee
of the Oncol ogy Drugs Advisory Conmittee of the
FDA. W have convened today to advi se the agency
on two matters pertinent to pediatric oncol ogy.

One is a discussion this norning of off-patent
oncol ogy drugs and then, this afternoon, a

di scussi on on age-appropriate formul ati ons that
woul d i npact oncol ogy pediatric patients.

So, with that brief introduction, | wll
ask the committee to introduce itself. Please
state your nanme and your affiliation for the record
and nmake sure you turn on the ni ke when you speak
so it will be recorded appropriately.

Can we start with the gentlenan on the
left.

DR SHAW | am Walt Shaw with Avanti

Pol ar Li pi ds.
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DR. FLANAGAN: | am Dougl as Fl anagan with
the University of |owa.

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

DR. ZAJI CEK: Anne Zajicek, N CHD, N H

MS. HOFFMAN:  Ruth Hof f man, Pati ent
Advocat e.

DR. STEWART: dinton Stewart, St. Jude
Children's Research Hospital.

DR BLUMER  Jeff Blumer, Case Western
Reserve University.

DR ADAMSON: Peter Adanson, Children's
Hospital of Phil adel phia.

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

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

DR SANTANA: Victor Santana, Pediatric
Oncol ogi st at St. Jude Children's Research
Hospital .

DR, PRZEPI ORKA: Donna Przepi orka,
University of Tennessee Cancer Institute.

DR. FI NKLESTEIN: Jerry Finklestein, UCLA
and the Anerican Acadeny of Pediatrics.

MS. ETTINGER Alice Ettinger, Nurse
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Practitioner, St. Peter's University Hospital.

DR. BOYETT: Janes Boyett, St. Jude
Children's Research Hospital.

DR. DI NNDORF: Patricia D nndorf, FDA,

Di vi sion of Therapeutic Biol ogi c Oncol ogic
Product s.

DR H RSCHFELD: Steven Hirschfeld, FDA,
Di vi sion of Oncol ogy Drug Products, Division of
Pedi atric Drug Devel opnent.

DR PAZDUR. Richard Pazdur, FDA.

DR. SANTANA: Thanks to everybody for
being here this norning. Then | will ask Richard
if he wants to address the to address the
conmittee.

Vel come

DR PAZDUR  Just a few words. This, |
believe, is our eighth neeting of the Pediatric
Oncol ogy Subcomittee of the ODAC or the Oncol ogy
Drug Advisory Conmittee. On behalf of the entire
FDA, | would like to thank all of the participants
of this panel as well as the public representation
her e.

Today, we have two inportant topics that
we are going to talk about, the first one stenm ng

fromthe Best Pharmaceuticals or Children's Act,
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and that is exam ning off-patent drugs for which
pedi atric drugs are needed. And we really | ook
forward to a diverse input fromthe entire oncol ogy
comunity on this topic.

The second, afternoon, topic deals with,
think, a topic that is of interest to pediatric
oncol ogi sts and also an inportant issue in oncol ogy
in general and that is age-appropriate formulation
changes to facilitate dosing of products used in
t he pedi atric-oncol ogy setting.

So, although we have two groups of people
here, we would like a really robust discussion of
both of these and really | ook forward to this.
Agai n, on behalf of the division as well as the FDA
in general, we appreciate the participation of al
of the ODAC nenbers as well as the special
committee menbers here today.

Thank you.

DR. SANTANA: Thank you, Richard.

Steven, do you want to say any words?

DR H RSCHFELD: | believe | am schedul ed
for sone prepared remarks

DR SANTANA: W have to read the conflict
of interest first, though. Could you give us a

mnute to do that?
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DR. HI RSCHFELD: Yes.

Conflict of Interest

MR PEREZ: "The foll ow ng announcenent
addresses the issue of conflict of interest with
respect to this neeting and is made a part of the
record to preclude even the appearance of such at
this neeting. The topics to be discussed at
today's neeting are issues of broad applicability.
Unli ke issues in which a particular firms product
i s discussed, issues of broad applicability may
af fect many sponsors and their products.

"Al'l participants have been screened for
their financial interests as they nay apply to the
general topics at hand. Because they have reported
interests in firnms that could be affected by
today' s di scussions, the Food and Drug
Admi ni stration has granted waivers to the follow ng
speci al governnent enpl oyees which permts themto
participate in this neeting; Donna Przepiorka,
Steven George, Victor Santana, Janes Boyett, Alice
Ettinger, Jerry Finklestein, C. Patrick Reynol ds,
Pet er Adamson, Jeffrey Bl uner.

"A copy of the waiver statenents may be
obtai ned by submtting a witten request to the

agency's Freedom of Information Ofice, 5600
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Fi shers Lane, HFlI 35, Rockville, Mryland, 200857

"Because general topics inpact so many
institutions, it is not prudent to recite al
potential conflicts of interest as they apply to
each partici pant and guest speaker. FDA
acknow edges that there may be potential conflicts
of interest but, because of the general nature of
the di scussion, these conflicts are mtigated."

Thank you.

DR SANTANA: Thanks, Tom

One | ast announcenent. Stephen George,
who also is part of this committee, will be joining
us via tel ephone later on during the discussions.

So, with that |ast announcenent, Dr.

Hi rschf el d?
Label i ng and Formul ati on
Chal l enges in Pediatric Therapeutics

DR H RSCHFELD: Good nor ni ng.

[Slide.]

The topics for today center around the
need for pediatric labeling and that is reflected
in a program contained in the Best Pharnaceuticals
for Children Act which allows for the study of
of f-patent drugs which will be explained in greater

detail by the subsequent speakers al so, addressing
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the issues of formnulations, as noted by Drs. Pazdur
and Santana in their prelimnary introductions.
These, together, formchallenges in pediatric
t her apeuti cs.

[Slide.]

The Food and Drug Admi nistration was
est abl i shed t hrough three principles which arose
during the course of the Twentieth Century as a
result of healthcare scandals involving children

The first was the issue of proper |abeling
whi ch was established in 1906 in response to the
poi soning of infants froman elixir designed to
treat colic, which contained norphine and the
product was not properly |abeled and the children
were poisoned. This led to legislation
establishing the need for proper product | abeling.

In 1938, in response to the poisoning of
children through formulation of the antibiotic
sul fanil am de, Congress enacted the Food, Drug and
Cosnetic Act that products rmust not only be
properly | abel ed but nust be safe and, therefore,
must be tested before licensing for interstate
comrerce woul d be permtted

in 1962, in response to another healthcare

scandal which was the mal formati ons whi ch occurred
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secondary to pregnant wonen taking thalidom de,
Congress enacted an amendnent to the Food, Drug and
Cosnetic Act requiring denonstration of efficacy
before a product woul d receive narketing
aut hori zation for interstate commerce

Despite the fact that, during the first
two-thirds of the Twentieth Century, children were
the catalysts for the legislation. They were not
the beneficiari es.

[Slide.]

So, in the last quarter of the Twentieth
Century, there was an evolution of pediatric
information beginning in 1974 with the passage of
the National Research Act which established a
Nat i onal Commi ssion for the Protection of Human
Subj ects for Medical and Behavi oral Research
Concurrently, the American Acadeny of Pediatrics,
whi ch was an organi zati on established in the
Twentieth Century, published its report that was
commi ssi oned by the FDA on General Cuidelines for
the Eval uation of Drugs to be Approved for Use
Duri ng Pregnancy and for Treatnent of Infants and
Chi | dr en.

In 1977, the National Commission issued

its first report on research involving children
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and, in the sane year, the FDA issued a gui dance on
General Considerations for the Cinical Evaluation
of Drugs in Infants and Children and the Acadeny of
Pedi atrics issued its first statenent on the
et hi cal conduct of research involving children

[Slide.]

These reports led to the issuance of a
regul ation, in 1979, which placed in the | abel of
the product package insert a pediatric-use
subsection. This was the first tine any nationa
authority had indicated both an interest and a
requirenent to coment on the pediatric use.

In 1983, Federal Regul ations were issued
for the protection of federally funded research and
i ncluded specific provisions for the protection of
children and the categorization of research based
on the perceived risk to the pediatric popul ation

In 1994, there was a revision of the Code
of Federal Regul ations which was enconpassed in a
Pedi atric Rule which added a subsection which
al | oned extrapol ation as a basis for pediatric use.
In 1996, the FDA issued a Cuidance on the Content
and Format of the Pediatric Use Section
Concurrently, the Acadeny of Pediatrics updated

their statenent on ethical conduct of clinica
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trials.

[Slide.]

Al these efforts did not lead to
systematic inclusion of pediatric information in
the product |abels or product package inserts. So
two initiatives in the late 1990s attenpted to
address the problem

The Food and Drug Adninistration
Moderni zation Act instituted a pediatric incentive
program and, in 1998, a Pediatric Rule was
i ssued--rule and regul ati on are synonynous- - whi ch
mandat ed pedi atric studies under particul ar
ci rcunst ances

This was foll owed, in 2001, by an
adaptati on of the Health and Human Servi ces Subpart
D Regul ations to FDA-regul ated research and, in
2002, which will be the focus of the discussion
this norning, the passage of the Best
Pharmaceuticals for Children Act, which had a
renewal of the pediatric incentive programfromthe
1997 Food and Drug Adninistration Mdernization Act
and included a provision for the study of
of f-patent drugs and, as an overriding principle,
endorsed the concept of public dissenination of

pedi atric infornmation.
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[Slide.]

By federal regulation, the product package
insert, or |abel, has sections which are |isted on
this slide. They are: a description of the
product; a description of the relevant clinica
phar macol ogy; the indication and usage, which forns
the basis for the marketing clains; contradictions;
war ni ngs; precautions; adverse reactions; drug
abuse and dependence; overdosage, which are all a
summary of the safety information; dosage and
adm nistration for the indicated use; and how the
product is supplied.

[Slide.]

There are additional |abel sections which
are optional, which can be included: aninal
phar macol ogy or ani nal toxicology; clinica
studi es, which are often included and have been a
policy in oncol ogy products; and references.

[Slide.]

The principles of |abeling, as stated in
the federal regulations, is that the | abeling shal
contain a sunmary of the essential scientific
i nformati on needed for the safe and effective use
of the drug, that the | abeling shall informative

and accurate and neither pronotional in tone nor
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false or msleading in any particular. And the
| abel i ng shall be based, whenever possible, on data
derived from human experiences

There is a provision that concl usions
based on aninmal data may be necessary for safe and
effective use of the drug in humans but it should
be identified as such and included with human data
in the appropriate section of the |abeling.

Thi s provision has been recently applied
to products which are designed to treat pathogens
for which the study in humans woul d not be ethical

[Slide.]

Pediatric information has nultiple options
for being included in the product |abel. There is
the Pediatric Use Section, as defined in the
regul ations from 1979, which is in the Precautions
Section. There is also an opportunity for
pediatric information in the Dosing Section
Pedi atric indications would be specifically listed
in the Indications Section and then clinica
phar macol ogy study results, contraindications and
warni ngs are all other opportunities for including
pedi atric information

[Slide.]

The regul atory mechani sms to subnit
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pediatric data to the FDA are as a new i ndi cation
whi ch woul d conme as a new drug application or as a
suppl enent to a new drug application or,
alternatively, a |abel change with clinical data
whi ch woul d conme as a supplenent to a new drug
i ndi cati on.

[Slide.]

Many of the oncol ogy drugs that are used
in the pediatric population are off-patent. They
were initially approved for marketing during the
1950s, '60s and ' 70s when there was a flurry of
activity, particularly in the arena of pediatric
| eukem a. The drugs that are now in use have been
refined over the years in their application to the
particul ar di seases and extended to | ooking at
ot her di seases.

At the time the product | abels were
prepared, the regulatory standards and scientific
met hods were different than contenporary approaches
so one may ask the question legitimately, if the
goal is to put pediatric information in the | abe
and if pediatric information is already in the
| abel , what woul d be the purpose of undertaking
pedi atric studies.

The answer to that, sinply stated, is that
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the information in the product |abel that exists,
if it is considered to be outdated or represents a
safety issue, would then be appropriate to update
and study that information.

[Slide.]

The reasons for exam ning pediatric dosing
informati on and safety information is because, as
many of the speakers will elaborate in nore detai
|ater this afternoon and during the course of the
nmor ni ng, growth and devel oprnent affect drug
di sposition and action. There are devel opnenta
changes in netabolism There are changes in body
conposition, particularly in the ratio of the water
and lipid partitions.

There are devel opnental changes in
receptor expression and function. The growmh rate
alters and there are some anal yses which now
subdi vide the growth phases of children into
mul tiple periods, each with its own
characteristics. Ogan functional capacity wll
change and service-to-volune and distribution
change, which are fundamental characteristics for
predi cti ng and under st andi ng drug mnetabolism

[Slide.]

In order to adm ni ster nedications
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properly to children, one must have a fornul ation
whi ch can provide a predicabl e exposure of the
active agent to that patient. Pediatric
formul ati ons have al ways been a challenge. There
are consi dered by nost people in the field various
categories of fornulations. These include bona
fide pediatric formul ati ons such as drops,
suspensi ons, chewable tablets or syrups. That is a
formulation that is prepared and nmanufact ured
specifically for the intended use.

Then there are extenporaneous pediatric
formul ati ons which are nmade with standardized
ext enpor aneous vehicl es which are non-fornulary or
could be fromthe U S. Pharnacopoei a or other
mar ket ed vehicles. Then there are extenporaneous
pediatric formul ati ons which are nade with food or
other carrier substances such as sprinkles on
appl esauce or yogurt.

Again, these will be addressed in a little
more detail this afternoon

[Slide.]

There are sone very practical issues which
must be considered, and that is the ability to
swal | ow capsul es or tablets--the correct dose or

concentration may not be available in a solid ora
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1 dosage form-the appropriate dosi ng paraneters,

2 whet her to use wei ght or body-surface area, and the
3 need to change dose as a child grows, which is of
4 particul ar inportance for mnedications given over a
5 | ong period of tine, chronic medications such as

6 anti hypertensives, anticonvul sants or sone of the
7 mai nt enance t herapi es which are used in oncol ogy.
8 [Slide.]

9 One may ask what is appropriate. These
10 questions are rai sed as questions with the

11 expectation that sone of themw || be addressed in
12 the discussions |ater today. |Is an oral liquid

13 solution the preferred delivery systemfor a

14 | ess-than-two-year old, for the mddle child? Are
15 sol utions, suspensions or chewable tablets

16 preferred? Are children greater than ten years

17 able to take solid oral dosage fornms or should

18 alternatives be considered? And what about

19 children with difficulty swallowi ng or who require

20 nasogastric tubes or who have ot her chronic

21  illnesses.
22 [Slide.]
23 The general purpose of bioavailability

24 studies is to assess absolute or relative

25 bi oavail ability of a dosage formor new fornul ation
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and to characterize the pharmacoki netics of the
active drug ingredient or therapeutic noiety. For
exanple, the rate and extent of absorption,
half-1ife and nmetabolismfurther allow dose
determ nati on adjustment and to assess the safety
for locally acting drug products such as crenmes or
pat ches

[Slide.]

But there are a nunber of physiol ogic
vari abl es that affect bioavailability which include
age, weight, surface-to-volume ratio, protein
bi nding, carrier proteins, gastric enptying,
gastric function, intestinal-residence tineg,
hepatic and renal function and even the intestina
flora which can change with age

[Slide.]

The bona fide fornul ati on approaches that
have been used in approved products include
sol ution, suspensions, chewable tablets and
elixirs. But there is some controversy as to the
acceptabl e anobunts of al cohol and other carriers.

[Slide.]

Sone of the issues which need to be
addressed in ternms of extenporaneous fornulations

are stability, bioavailability, concentration
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variability and an increased risk for nedication
errors. This is particularly critical in products
with a narrow t herapeutic index.

[Slide.]

So, in conclusion, for pediatric
formul ati ons, there are nmany approaches and many
chal | enges including the mininization of
excipients, a need to determ ne safety and dosi ng
accuracy, the recognition and nanagenent of
unpredictability and, as always, we hope that
devel opment coul d proceed in partnership with the
Food and Drug Adninistration.

So, | will now turn the podiumover to ny
col l eague, Dr. Louis Cooper, fromthe Division of
Pedi atric Drug Devel opnent, who will go into sone
detail followed by Dr. Anne Zajicek fromthe
National Institute of Child Health and Human
Devel opnment who will go into further detail on the
process involved in the study of nedications, both
on-patent and off-patent, in the Best
Pharmaceuticals for Children Act.

Wien we have finished our discussions,
when Dr. Malcolm Smith fromthe National Cancer
Institute has presented an anal ysis and sone

proposal s, and Dr. Adanson fromthe Children's
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Hospital of Phil adel phia has presented sone
met hodol ogi ¢ approaches whi ch may be useful for the
types of studies that we would like to discuss,
then all of us will be available for questions.
Dr. Cooper?
BPCA: for Oncol ogy Drugs

DR COOPER  Thank you, Dr. Hirschfeld,
and good norni ng.

[Slide.]

I am Louis Cooper. | ama pediatric
hemat ol ogi st in the Division of Pediatric Drug
Devel opnent in the Ofice of Counterterrorism and
Pediatrics. | will present, in the next severa
m nutes, a brief overview of the Best
Pharmaceuticals for Children Act as it relates to
oncol ogy drug devel opnent.

[Slide.]

The goal, which will include the on-patent
exclusivity process and the of f-patent process is
to introduce new pediatric information into the
drug |l abel. These nechanisns utilizing the
on-patent and off-patent processes will be
di scussed in greater detail

[Slide.]

The Best Pharmaceuticals for Children Act
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provi sions include the on-patent process wherein
the FDA will issue a witten request to hol ders of
an approved application which is protected either
by a patent or by marketing exclusivity. The
second category are the off-patent ol der drugs
wherein the FDA will issue a witten request to
hol ders of approved application for these drugs
that have no patent or market exclusivity
protection.

These are the drugs which this forumwill
be concentrating on today.

[Slide.]

Pediatric exclusivity and what does this
really represent. It is called the carrot.
Basically, it allows a drug which is on patent an
economi ¢ stinulus or incentive to conduct pediatric
studies by the originator of the drug. The
incentive represents six additional nonths of
mar keting exclusivity which can attach to existing
patents and/or existing exclusivity.

For the off-patent drugs, there is no
financial incentive to the hol ders of these drugs
as there is no | onger any patent protection and,
therefore, there is no financial incentive to the

sponsors or originators of the drug to perform
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pedi atric studies.

An exanple of this might be if a drug
brought a revenue to a conpany of, say, $2 billion
a year, if that marketing exclusivity were granted
to themfor an additional six nmonths, this would
bring revenue to that conpany of an additional $1
billion considering $2 billion as their revenue for
the year.

So, therefore, it provides significant
financial incentive to the drug conpanies to
consi der doing these pediatric studies.

[Slide.]

Witten request; the witten request is a
| egal docunent that requests pediatric studies.
This docunent is witten and sent by the FDA to the
sponsors requesting studies in the pediatric
popul ati on. The conponents of a witten request
typically include the intended pediatric
i ndi cation, neaning the disease or condition to be
studi ed, the popul ation, the types and numbers of
studi es, any general safety paraneter and any
drug-specific safety paraneter that should be
moni t or ed.

Plans for long-termfollowup in a tine

frame within which the studies should be conpl eted
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and the results sent to the FDA, the specific
results sent to the FDA. The specific conponents
of a witten request may vary according to the

i ndi cation, population and product.

[Slide.]

Who is involved? The witten request
process invol ves several steps and entities. The
sponsor is generally the devel oper of the drug.
The Center for Drug Eval uation and Research, CDER
at the FDA, is organized into offices and, within
each office, are divisions. The review divisions
are organi zed on the basis of the disease or
condition that a product is intended to treat.

The Division of Pediatric Drug Devel opnent
within the FDA functions as a resource for the
pediatric activities of the review divisions. The
Pediatric Inmplenentation Team or PdIT, is a
multidisciplinary teamw th representatives
t hroughout CDER  The purpose of the PdIT is to
ensure consi stency and quality.

The Pediatric Exclusivity Board is a
different nmultidisciplinary panel fromthe PdIT
that makes the determ nati on of whether a sponsor
fairly has net the terns of a pediatric witten

request and, therefore, granting of exclusivity.
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[Slide.]

I will now wal k you through the steps for
the study of on-patent drugs under the BPCA
I ndustry, up in the upper |eft-hand corner, if you
will, please, submits a proposed pediatric study
request or the FDA, by its own initiative, may
determine a public-health benefit to support a
specific pediatric study.

The FDA subsequently issues a witten
request. Industry has 180 days to respond as to
whet her or not they will performthe studies. |If
the sponsor agrees, they informthe FDA and can
qualify for exclusivity. |f the sponsor declines,
the witten request can be forwarded to the
Foundation for the National Institutes of Health, a
non-profit foundation associated with the NIH for
fundi ng of the studies.

In that case, the original sponsor would
not be eligible for exclusivity.

[Slide.]

What does all this nean? Since the 1997
creating of FDAMA, there have been 334 proposals
fromindustry of which the FDA has issued 284
witten requests. 91 exclusivity determ nations

were made. 82 exclusivity grants were offered
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resulting, at this tinme, in 61 | abeling changes
including pediatric information into the drug
| abel .

This represents a significant benefit to
children. Remenber, and there is a disparity in
the 82 and 61 because the new | abeling changes are
not able to be including all of the exclusivity
studi es whi ch have been requested which, at this
time, there are still studies pending and, as a
result, the variance in the 82 and 61

The studies take two years or |onger,
dependi ng on the study. How does all of this
af fect oncol ogy? W have | ooked at the broad
picture within the FDA of the total exclusivity
granted thus far in the past six years. For
pedi atric oncol ogy exclusivity, there have been 18
proposal s for industry. The FDA has issued 28
witten requests which inplies that the FDA has de
novo, on their own initiative, sought sone studies.

Exclusivity determ nati ons have been done
in five cases. Exclusivity was granted in five,
resulting in new labeling in four specific drugs.

[Slide.]

The drugs which thus far have been granted

exclusivity include busul fan, vinorelbine,
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t opot ecan, tenozol oni de and fl udar abi ne.

[Slide.]

Now | will speak about the off-patent
process involving the older drugs for which there
is no exclusivity and the reason we are here today.

[Slide.]

Legi sl ation created a partnership between
the NNH and the FDA. Wthin the FDA, the sane
people and committees | nentioned earlier are
i nvol ved. However, the off-patent also involves
the N H

[Slide.]

The process for the study of off-patent
drugs; the process for off-patent is simlar but
differs in several aspects from on-patent process.
The initial source of drugs is a priority list
which will be discussed in significantly nore
detail by Dr. Anne Zajicek who will be speaking
subsequent to nyself.

The FDA witten request is issued to al
manuf acturers or distributors of the off-patent
product and each one has the opportunity to perform
the studies. However, because there is no
financial incentive, the conpani es usually have not

elected to performthe studies. The tinme frane for
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t he pharnmaceutical industry response is 30 days
compared to the 180 days for the on-patent process.

If, within the 30 days, conpanies or
sponsors do not agree to the studies, the witten
request is referred to the NIH which will be
considered in the next talk.

[Slide.]

I invite you, at your convenience, to

review the FDA web page whose address is

wwv. fda. gov. |If you | ook down toward the bottom
section, which I will show you in the next slide--
[Slide.]

You see there is a pediatric section that
you can refer to specifically and it will give you
significant anmounts of new information and
hi ghl'i ghts on new drug | abeli ng.

[Slide.]

In summary, the goal of the on-patent and
of f-patent processes is to nake efforts for new
information in oncology |abels. W look forward to
the remai nder of the conference. If | may, | wll
turn the podiumover to ny coll eague, Dr. Anne
Zajicek, and | thank you for your attention.

DR. SANTANA: Thank you, Dr. Cooper.

BPCA: Role of NIH
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DR ZAJI CEK: Good nor ni ng.

[Slide.]

I amgoing to talk about the NIH portion
of the Best Pharmaceuticals for Children Act.

[Slide.]

The point of the Best Pharnaceuticals for
Children Act, again, for the nost part, is to get
some pediatric |labeling for of f-patent drugs. So
this process, as Dr. Cooper alluded to, is a nice
interaction between the FDA and the NIH.  So, to
start with, the NIH receives fromthe FDA a master
list of all off-patent drugs which | ack adequate
pediatric labeling. This year, there were about
169 drugs that fell into this category.

Now, the job is to whittle this list of
169 drugs down into sonme manageabl e nunmber of drugs
that are prioritized for study for the com ng year.
So, the goal, again, is to develop, prioritize and
publish an annual |ist of sonewhere around 15 to 25
drugs somewhere in there. The Best Pharmaceutical s
for Children Act mandates that the NIH do this
prioritization in consultation with experts in
pediatric practice and research, which is you in
the Oncol ogy Section and, in considering the drugs

that should be prioritized for study, we are
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mandated to take into consideration the
availability of safety and efficacy data to

det erm ne whet her additional data are needed from
the literature. |If new studies are funded, wll
they produce health benefits and are there
refornul ati on issues.

So these are sone things for you to take
i nto consideration today.

[Slide.]

For consultation for prioritization, we at
the NIH have consulted with menbers of other
institutes of the NTH. The list of oncol ogy drugs
that are off-patent has been sent to the Nationa
Cancer Institute; for exanple, cardiac drugs have
been sent to the National Institute for Heart Lung
and Bl ood and so on.

A multitude of pediatric subspecialty
groups have been consulted and the Anmerican Acadeny
of Pediatrics Conmittee on Drugs is al so being
consulted in this process.

[Slide.]

As Dr. Cooper nentioned, just as a side
mention for on-patent drugs, if the FDA determ nes
that there is a need for pediatric labeling, a

witten request is issued fromthe FDA. |If the
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hol der of the NDA declines to performpediatric
studies, the drug is referred to the Foundation for
the National Institutes of Health. The rest of the
talk will be about off-patent drugs.

[Slide.]

Al so, as Dr. Cooper nentioned, fromthis
priority list, again this whittled-down |ist of 15,
20 drugs, sonething like that, the FDA issues a
witten request. So the FDA has given us the list
of 169. The NIH parcels it into this priority list
of 20 drugs, somewhere in there, and that gets sent
back to the FDA. The FDA then issues witten
requests.

The written request is sent to the hol ders
of either the new drug application or the
abbrevi ated new drug application, in that case, the
generic holder, and they are given 30 days to
either accept or decline. |If there is no answer
within 30 days, that assunption is they have
declined and, in that case, the witten request
gets referred to the NIH for contract.

[Slide.]

The process of contracting is a little
conplicated. The N H publishes a request for

proposals at this website which is Commerce
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Busi ness Daily. So there are postings of proposals
that the NIH would |Iike to have performed. The
proposals are then submitted to the NTH.  The
proposals are reviewed by a scientific peer-review
panel. Contracts are awarded. The studies are
performed with the NIH acting as the sponsor, again
funding the study and holding the IND. And the
results are subnitted to the NNH and to the FDA for
| abel i ng changes.

[Slide.]

This structure at the NITH is two-fold.
The National Institute of Child Health and Hunan
Devel opnent oversees the contracting process,
wites their request for proposals, again reviews
the proposals and funds the proposals. The
managenent of these projects that will go on is
managed by a coordinating center which, again,
oversees the managenent, the data collection from
the contracting center. So that is howthis wll
physical |y worKk.

[Slide.]

The results so far; witten requests
referred to the NNH fromthe FDA include | orazepam
for two indications, one for sedation and one for

treatnment of status epilepticus, witten requests
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for nitroprusside and one for azithronycin. There
are others that are within that 30-day waiting
period so there will be others to cone.

Requests for proposal s have been published
for | orazepam again for the two indications, for
sedation and status epilepticus, and for
nitroprusside. The one for azithronycin is in
process.

Scientific peer-review panel reviews have
convened to eval uate the proposals from
coordi nating centers and, for the two | orazepam
protocols, and a contract has been awarded to the
contracting center.

[Slide.]

So, just to sumarize what the FDA does as
opposed to what the NIH does, the FDA fornul ates,
again, this list of 169 drugs. The NIHis
responsible for prioritizing this list. The FDA
wites the witten request and the NIHis active in
providing input with the witten request. The FDA
refers drugs to the NIH for study if the witten
requests are declined and the NIH is responsible
for witing requests for proposals and sponsoring
the clinical trials.

[Slide.]
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The rol e of you today, basically, the role
of the Pediatric Subconmmittee of ODAC, is to act as
consultants to us to prioritize the pediatric
oncol ogy, or the oncology, drug list. Just to
review, we would be interested in your views of
what drugs should have priority, taking into
consideration the availability of safety and
efficacy data. So, in other words, if there is
sufficient data in the literature, it is probably
not necessary to go on and sponsor a study.

Is there a need for additional data? |Is
there data but there is a chunk of it missing in a
certain population, certain indication? Wuld
there be health benefits from additional studies?
The last issue has to do with reforrmulation. Are
there oncol ogy products that are good products but
shoul d be reformulated in a way that woul d be
better for pediatric application?

[Slide.]

So, in summary, the NNHis in a
partnership with the FDA. The NIH is responsible
for prioritizing the drug list, for commenting on
the witten request and for sponsoring the clinica
studies in children that will produce pediatric

| abel i ng changes.
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Thank you.

DR. SANTANA: Thank you. Mal col n?

O f-Patent Drugs for Young Children with Cancer
Gaps in Know edge and Public Health Needs

DR. SMTH: Good nor ni ng.

[Slide.]

I thank Dr. Hrschfeld and others at the
FDA for this opportunity to speak on this issue of
of f-patent drugs for young children with cancer and
how t he Best Pharmaceuticals for Children Act can
be used to help us gain additional know edge to
address the needs of particularly young children.

[Slide.]

The issues that | wll be focussing on,
especially on the younger children, and first on
the increased susceptibility of young children to
drug-induced toxicities, the reduced outcomne that
we see for sone young children for certain
di seases, the variability in prescribed dosing for
young children for cancer indications, the
potential contribution of additional pharnmacol ogic
data, but then potential ways to study off-patent
agents within the context of ongoing clinica
trials and possible of f-patent agents for

additional study for you to consider and di scuss.
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[Slide.]

The comrents that | will be making are

informed to a large extent by a neeting that CTEP
and the Children's Oncol ogy Group sponsored in My
of 2003 on Cancer Pharnacology in Infants and Young
Children. The organizers of this neeting were ny
col | eague, Dr. Barry Anderson, who was unable to be
here today because of a conpeting neeting, Dr.
Pet er Adanson fromthe Children's Oncol ogy G oup
who is here, and Dr. dinton Stewart who is here
They can correct ne when | m srepresent anything
fromthat neeting.

The neeting addressed gaps in the
di scussi on of cancer-drug pharnmacology in infants
and young children. It discussed toxic and
t herapeuti ¢ consequences of these informationa
gaps and di scussed nethods to incorporate
phar macoki neti c research into cancer clinica
trials to devel op nore rational e dosi ng gui delines

[Slide.]

A point that | would enphasize to you is
that pediatric oncology is different. | think when
we | ook at BPCA and how it applies, the
significance of agents, drugs used, off-patent

drugs used, can't be nmeasured in how many thousands
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or hundreds of thousands of doses are adninistered.

In pediatric oncol ogy, nost tunors are
fatal if not adequately treated. So the risks of
undertreatment are substantial. Mst treatnents
are toxic and have narrow t herapeutic wi ndows and,
hence, the risks of overtreatnment are substanti al
So suboptinmal use of off-patent drugs can have very
serious consequences; death due to inadequate
treatnment, life-threatening acute toxicities as
wel | as |ong-term sequel ae that reduce quality of
life.

[Slide.]

So, first of all, now, then, to focus on
some exanpl es of the increased risk of toxicity for
infants and young children. | wll give two
exanples. The first is hepatic toxicity associated
wi t h dacti nomycin.

[Slide.]

I could go back to the WIns' tunor
literature in a historical context, but | wll
focus on a nore recent exanple fromactually an
ongoing clinical trial for rhabdomyosarcoma. The
primary purpose of this trial was to evaluate the
contribution of topotecan. So the conparison was

bet ween the standard three-drug VAC, vincristine,
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dacti nomyci n and cycl ophospham de, plus those sane
three drugs alternating with the topotecan
treatnent course

The doses of the agents are shown here.
For the vincristine, dactinonycin and
cycl ophospham de, dosing by body-surface area over
one year of age. In children |ess than one year,
hal f dosi ng of these sane agents.

[Slide.]

In this trial for children with
rhabdonyosar coma, serious toxicity, serious liver
damage, or hepatopathy, was observed, 16 cases
anong the 328 children enrolled at the tinme. And
there were four hepatopathy-rel ated deaths. The
estimated cunul ative incidence of this serious
toxicity was 7 percent and there was a segregation
by age, younger children at increased risk, zero to
35 nmonths of age, a 15 percent risk, and over three
years of age, three years or ol der, 4 percent risk

In terms of children of
hepat opat hy-rel ated deaths, there was a trend
towards nore deaths in the younger age group, so
age being a risk factor for this very serious
toxicity.

[Slide.]
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Anot her exanpl e goes back into the
literature, a report fromBill Wods, Mara Leary
and Mark Nesbhitt in 1981 | ooking at the incidence
of neurotoxicity for vincristine by patient size.
The smal |l est group of patients, those less than 0.5
met ers squared, had a nuch higher incidence of
severe neurotoxicity. This led to the
recommendation that children less than 1 neter
squar ed shoul d be given doses cal cul ated by body
wei ght rather than by body-surface area. That has
the de facto result of being a reduction in dose.

[Slide.]

There are other exanples that | won't go
into of possibly increased toxicity for infants and
young children. Wen you look at infants with ALL,
there is certainly a higher rate of
treatment-related nortality for these and
particularly the very youngest infants than for
ol der children. Qotoxicity anong young children
treated with cisplatin, there were reports that the
risk of ototoxicity is increased and al so, for
cardiac toxicity, reports that young children are
at greatest risk for cardiac toxicity foll ow ng
treatnment with anthracyclines.

[Slide.]
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So the easy answer to this would be, while
there is increased risk of toxicity, you just need
to reduce the dose. But there are at |east some
exanpl es of these younger children also being at
increased risk for treatnment failure. The two |
will describe to you are for rhabdomyosarcona and
for ALL.

[Slide.]

For children with rhabdomyosarconm, the
Kapl an- Mei er curve for event-free survival is shown
here. The top curve is for the one-to-nine-year
group. The | owest curve, |ess than one year, the
i nfants, have an event-free survival that is only
55 percent, nuch lower than that for children 1 to
ni ne years of age.

If you were really paying very cl ose
attention, you will recall that these infants are
the ones who get the half dose of chenot herapy
agents. One question would be is this dose
reduction that, in part, is to aneliorate toxicity,
but is this sonehow reflected in a | ower
failure-free survival for these infants.

Let's get all of the curve here

[Slide.]

The second exanple is provided by the
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Children's Oncology Group and by Dr. Sather, the
statistician. This is |ooking at two recent

COG -actually CCG -trials and the risk of treatnent
failure is greatest anong children one-year of
age--that is, 12 to 24 nmonths--conpared to ol der
children, either to two to five-year-olds, or
six-to-nine year olds. The grey, what should be
grey and red bars, are two different clinica
trials. The relative risk for infants is al npst
doubl e that for children that are two-to-five-years
of age.

The possi bl e expl anations; | eukem a cel
biology is certainly a possible explanation but
things like the MLL gene rearrangenent that occurs
in the very youngest children are not that common
in the one-to-two-year olds. So it is not clear
what the | eukem a-cell -biol ogy expl anati on m ght
be. The other would be some pharnmacol ogic
expl anation, the latter being one that is
potentially addressabl e by better dosing paradigms.

[Slide.]

Anot her point to enphasize is that the way
we use these drugs in children is variable now
This is illustrated by The Rule of 30 that | will

explain and how it is variably applied.
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[Slide.]

The Rule of 30 is a rule that allows the
conversion of any body-surface area from
m | 1igram per-nmeter squared-based dosing to
m | 1igram per-kil ogramdosing. You use a factor of
30 to go fromone to the other

It has the effect of essentially being a
reduction in dose when you go from dosi ng by
body-surface area to by-wei ght dosing. So you get
a dose reduction in the youngest chil dren when you
use dosing by mlligramper-kilogram But this
rule is variably applied in terns of when it is
applied, mlligram per-kilogram dosing nmay be used
for sone treatnments in less than 12 nonths, for
others, less than-3 years.

When a wei ght paraneter is used, it may be
| ess than 10 kil ograns, |ess than 12 kil ograrms,
| ess than 30 kilograns. What is the basis for this
and can we have nore, better-data-supported, rules.
Sonetimes, we use 50 percent dose reductions as in
the case of rhabdonyosarcoma for the children |ess
than 12 nonths and for WIns' tunor.

[Slide.]

So the Rule of 30 does |lead to | ower doses

for younger children, having the effect of reducing
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45
toxicity, potentially also reducing efficacy. But
when you | ook at the Rule of 30, it really--this
conversion is--the 10-to-11-year old is the one for
which the Rule of 30 converts fromthe sane dose by
wei ght, by body-surface area

Dependi ng on whet her you apply
body- surface-area dosi ng or per-Kkil ogram dosi ng,
you can get doses that differ by a factor of 50 or
60 percent, particularly at the extremes of the
youngest and ol dest children

[Slide.]

This illustrates the variability in dosing
prescribed for one drug, that being vincristine,
| ooki ng across the transition from nine nonths of
age to 15 nonths of age. The points, w thout going
into details about the different tunor types and
why they mght be different, but you notice a
threefold difference in dose and you notice that,
for sone tunors, there is a step function at one
year of age. For some tumpors, that step is a
doubling in dose. For some, it is an increase by
30 percent in dose. And, for sone, it is a snooth
transition.

Again, what is the best way to do it. Can

we do it better?

file:///C|/Daily/1009pedi.txt (45 of 281) [10/24/03 11:24:13 AM]



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

[Slide.]

So it gets to the issue of the scaling of
doses of anticancer drugs. The ultinmate goal is to
reduce variability in drug effect which is a
function of drug exposure and tissue/tunor
sensitivity. Fixed dosing, which is beconming the
rule for adults, obviously, can't be extrapol ated
to dosi ng.

[Slide.]

So, in children, we need to understand the
rel ati onshi ps between drug cl earance and body
measurenents in order to provide the nost
appropri ate dosing, so, the contribution of
phar macol ogi ¢ data to these off-patent drugs, where
insufficient data exists, to determne the
rel ati onshi ps between drug cl earance and body
measur enents for younger and ol der children, use
these data in concert with toxicity data to devel op
data-drive rules for dosing chenotherapy agents in
younger children, and, in the absence of excessive
toxicity, attenpt to achieve the same exposures in
younger children as those that are achieved in
ol der children.

[Slide.]

I'n maki ng the point about a need for
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1 addi ti onal understandi ng of the pharnacol ogic

2 behavi or of these off-patent drugs in younger

3 children, | show the age incidence profile for

4 cancer in children. The highest incidence for

5 cancer is in the youngest children, the infants,

6 one-year-ol ds, two-year-olds.

7 Most of our pharnmacol ogi c data in phase
8 studi es comes--the nedian age in those studies is
9 often nine to ten or eleven years of age. So, for
10 the group where there is the highest incidence, we
11 actually have a | east pharmacol ogic rationale for
12 the dosing that we use.

13 [Slide.]

14 How can we correct this deficiency? W
15 suggest that a way to do that is to build upon

16 ongoing clinical trials.

17 [Slide.]

18 In ternms of studying off-patent oncol ogy
19 drugs, there would be limted enthusiasm | think,
20 if FDA or sone other body said, you have to do a
21 phase Il evaluation of this particular off-patent
22 drug. Typically, the new phase IIl trials, to the
23 extent possible, are |ooking at the newer
24 treatnents, new nechani sns of action, the topotecan

25 bei ng an exanpl e from rhabdonyosarcona, a new
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topo-1 inhibitor. Does this increase outcone for
children wi th rhabdonyosar coma

However, ongoing trials use off-patent
agents that have been inadequately characterized
across the entire pediatric age range and children
enrolled in this trials could participate in
studies to evaluate the pharmacol ogy of specific
of f-patent agents. You could use popul ati on PK
met hods, and Dr. Adamson will talk nore about this
in the next presentation, to limt the burden for
i ndi vi dual study participants and, perhaps, make
those studies nore feasible in the youngest-age
popul ati on.

[Slide.]

The advantages to this approach; one, to
NIH is that it reduces costs. The study
participants are already identified from-the
ongoing clinical-trial data-collection procedures
are already in place at the treating institutions
and the central data-collection nethods are already
in place.

You are building on clinically inportant
standard treatnent regi mens and so the data that
you col |l ect have inherent applicability.

[Slide.]
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Now to turn to the question of what
of f - patent agents should we focus on and to the
question that this commttee is being asked to
address in terns of prioritizing--this was not
supposed to cone up one-by-one. But | wll just
click through. This is on the handout that each of
you have. This is half the list of the drugs, the
potential off-patent drugs that this commttee and
NI H can consi der.

[Slide.]

The other half of the list is shown here.
So there is a substantial list. O this |ist,
there are probably only about a fourth of themthat
are actually used in any major way wi thin current
chi | dhood cancer treatnents.

[Slide.]

The two agents that | would draw your
attention to for prioritization, at least initially
and not to say that others wouldn't be prioritized
subsequently, but the two agents are one,
vincristine, which is widely used in the
youngest - age popul ation, used in WIlns' tunor,
rhabdomnmyosar coma, nedul | obl ast oma, | ow grade
gli omas, acute |ynphobl astom ¢ | eukem a,

hepat obl ast oma, so a very broadly used agent.
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Then dactinomycin, or actinomycin D, used
in WIlnms' tunor, used in rhabdonmyosarcoma, and one
where, clearly, the youngest children are at
increased risk of toxicity.

[Slide.]

So these two agents, first of all, they
are inportant in treating the cancers in infants
and young children. Second, as | illustrated,
particularly for vincristine, there is substanti al
variability in dosing for infants and young
children in current pediatric protocols. For two
of the tunor types, rhabdonyosarcoma and ALL, gave
evi dence that the younger children are, in fact, at
increased risk of treatnment failure

Then we have |imted pharnmacol ogic
rational e on which to base our dosing decisions or
to try to inprove them

[Slide.]

Those fanmiliar with the literature will
say, well, there are a nunber of papers about
vincristine pharmacology in children and there
are--Bill Cromand the group at St. Jude published
in 1994 a paper of pharmacokinetics of vincristine
in children and adol escents with ALL. Then severa

subsequent papers, the npbst recent being published
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this year |l ooking at--arguing that there is no
phar macol ogi ¢ rationale for dose reduction in
adol escents based on vincristine pharmacol ogy.

[Slide.]

When you | ook at the popul ations studied
in these papers, and this shows the vincristine
cl earance versus age normalized to body-surface
area and weight, fromthe report fromSt. Jude in
1994, very few of the youngest children in the
st udy.

[Slide.]

Simlarly, the report, the nost recent
report, by Frost and DeGraf's group, again, no
infants and few young children in this study. So
there is a gap in terns of our understanding of the
pharmacol ogy of this particular agent in the
younger chil dren.

[Slide.]

So, to close, and to allow Dr. Adanson to
tal k nore about popul ation PK and how that m ght be
applied, infants and young children are at
increased risk for some drug-related toxicities and
for treatment failure for some types of cancer.
There are limted data concerning the pharmacol ogy

of many of f-patent drugs, especially in infants and

file:///C|/Daily/1009pedi.txt (51 of 281) [10/24/03 11:24:13 AM]

51



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

young chil dren.

An increased understand of the
phar macol ogy of these drugs in infants and young
children could |l ead to guidelines for dose that
reduce the variability in drug effect.

[Slide.]

Popul ati on PK studies incorporated into
ongoi ng chil dhood cancer clinical trials my
provi de the data needed to devel op nore rationale
dosi ng guidelines for off-patent drugs used in
treating infants and young children. These dosing
gui del i nes, new dosing guidelines, could lead to
i ncreased survival and di m nished toxicity for
infants and young children with cancer who are
treated with off-patent drugs

So | turn the podiumover to Dr. Adanson.

DR SANTANA:  Thanks, Mal col m

Popul ati on Phar macoki netics
i n Chil dhood Cancer Drug Devel opnent

DR. ADAMSON: Steven and others, thank you
for the invitation to speak a little bit about
popul ati on pharnacokinetics and its potential role
in childhood cancer drug devel oprent.

[Slide.]

Clinton Stewart, who is at the table, is
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really one of the pediatric |eaders in this field
and | amsure won't hesitate to correct ne but,
nore inmportantly, will be available, | think, to
address sone of these issues during the question
peri od.

[Slide.]

So what is popul ati on pharnacoki netics?
think the nmost inportant take-honme message about
popul ati on pharnacokinetics is that you are doing
the studies in a population that is representative
of the target population. It is not a highly

sel ect group, but is a real-world popul ation

It recognizes variability as an inportant

feature that should be identified and nmeasured and,
as inportantly, it explains that variability by

i dentifyi ng denographi c, physiol ogic, devel oprnental

or drug-related factors and is able to quantify the

magni t ude of the unexplained variability.

[Slide.]

Li ke any method, there are pros and cons.
First, let's conpare it to what we have done
traditionally in pediatric oncology which is a
tradi tional pharnacokinetics or two-stage nethod.
In the traditional method, we do extensive

sanpling. That m ght nean anywhere fromeight to
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twel ve sanples in an individual child. These are
usual ly small studies. As people know, in phase |
when we do these, we are talking 20 to 30 patients
maxi mum

The popul ation is relatively honogeneous.
In pediatric oncology, we rarely study drug
di sposition in young children. The nmedian age, as
Mal col m said, is approximately ten years. Wen one
wants to do correl ations between drug disposition
and effect, pharmacokinetics, pharmacodynam cs, one
essentially can study one factor at a tine with
these nethods. In general, these studies tend to
use nonconpartnental analyses.

In contract, population PK/ PD sparse
sanpling is involved, usually two to three sanples,
sonetines as few as one. Certainly the nore the
better, but you don't need extensive sanpling. You
can performa single large study or you can
actually | ook across study at pooled data There is
a very diverse patient popul ation

One can study several factors |ooking for
PK/ PD rel ati onships at the same tine and, in the
end, you have a conplex data analysis that results
in what will hopefully be a useful nodel that can

| ater be appli ed.
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[Slide.]

The approach that is taken is as foll ows.
One determ nes the pharnmacokinetic, and | wll use
phar macoki neti ¢ and, parenthetically,
phar macodynam c, because, nore often than not, you
attenpt to address both in these nodels. You
develop a structure for the population. You can
then estimate the typical or nean popul ation
paraneter as well as the interindividua
variability.

Not only do you do it for the entire
popul ation, there are nethods, then, to make
estimates for any individual within that
popul ation. It allows one to estimate the residua
as well as interoccasion variability and then it
identifies neasurable sources of variability in
phar macoki neti ¢ or pharmacodynam c factors and

describes the relationship to these paraneters.

The power of population nodeling is it can

do all these things in the intended patient
popul ati on.

[Slide.]

In practice, what does this nean? Well,
if one were to look at individualized clearance

estimates froma popul ation not only do you
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56
determine the nean, you will also quantify the
variability as well as understand the factors that
lead to the wide variation that we often see in
i ndi vi dual cl earance esti mates.

[Slide.]

There are certainly advantages to this
approach. As | have said, this usually involves
| ess than intensive sanplings but it allows for
variations in dosing reginens as well as sanple
collection. It can utilize unbalanced data, study
a broader spectrum of patients. |In addition, it
has a potential to start screening for drug
interactions and, as | said earlier, it can poo
data frommultiple sources.

[Slide.]

There are, however, disadvantages to the
approach and limtations. |In general, these are
sl ower than standard phase | PK studies in
establishing an initial dosage.

Now, as Mal col mhas alluded to, that is
not what we are really after here when we are
| ooki ng at of f-patent drugs. Random samples, if
you leave it entirely up to random draw ng of
sanpl es, may not always be adequate and you may

have to apply sone structure to obtaining sanples.
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As you have seen, primarily with vincristine, age
effects are usually nonlinear. It is not that you
start |ow and continue up throughout chil dhood and
adol escence.

As vincristine has shown us, you m ght
start with high clearance. It mght |ower during
early childhood only to increase again during
adol escence. The QA of data entry is nore
difficult. Wen you are doing |arger studies,
keepi ng control of this data is nore difficult.

Now, sonetimes one of the nore informative
points is the six or eight-hour point. But, again,
if you |eave this up to randomdrawing, in reality,
that rarely happens. |If a child is dosed sonetimnme
in md-norning, the six or eight-hour tine point is
in the evening and nost children are no |longer in
clinic at that point.

Utimately, these nethods, in fact, can't
rescue bad data. You can't have collected all this
data and say, ah-ha, let nme do a popul ation
anal ysis. No; you have to do this prospectively if
you want to have an interpretable outcone.

[Slide.]

Popul ati on nodel i ng usually uses what are

call ed m xed-effects nodels. This allows for
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si mul taneous estinmati on of paraneters relating to
fixed effects and random effects to observe data.

Fi xed effects are observed or neasurabl e vari abl es.
These include the dose, the tine of the dose, the
wei ght of the patient, if you know, the G-R, things
that you can actually quantify.

And then there are random effects which
then it goes to explain the unexplai ned random
variability both interindividual variability or the
residual error.

[Slide.]

There are a nunber of software
applications that are in use today. Probably
NONMEM i n industry is nost commonly used. But
there are a |l ot of applications that can undertake
a popul ation approach. What | would say is, first
off, the interface to these applications makes the
wi ndows interface | ook attractive

These are not for the light of heart. In
fact, it takes specialized training actually just
to operate these progranms. |Interfaces are
improving, but this is really a highly specialized
field where one needs a great deal of training and
expertise and tinme to performthe analysis. The

approaches that are used are often Bayesian in
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nat ur e.

[Slide.]

Steven asked me if | could pull exanples
fromthe literature. There are a nunber of
exanpl es where popul ati on approaches have been
undertaken during pediatric phase Il or phase I
trials. One of the nore recent ones is a study of
zidovudine in preterminfants, studies undertaken
by the Pediatric Aids dinical Trial Goup, PACTG

[Slide.]

The study, which was |ed by Ednund
Caparel li, |ooked at 37 HI V-exposed preterm
infants. They stratified by gestational age. The
regi nen was based on data fromterminfants. It
allows for initially a | ower dose and increases, or
a higher, dose over a very short study period of
si x weeks.

Phar macoki neti c eval uati ons took pl ace
during two wi ndows, during the first week at Days 4
to 7, during later in the second week, Days 12 to
16. And then Days 24 to 30.

[Slide.]

If one looks at the data fromthe sane
group in terminfants and | ooks at the cl earance

with IV dosing or the apparent clearance with ora
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dosi ng, one sees that, over the first few days of
life, there is a very steep increase in clearance
over tine.

The first thing | can tell us is that a
popul ati on nodel can take advantage of the this.
It is not restricted to studying one route of
adm nistration at a tine. Wen Caparelli and
col | eagues | ooked at the preterminfants who were
greater than 30 days in gestational age, the data
was relatively well predicted by the data in term
infants. There was an increase over tinme, a rapid
i ncrease over tinme, again, not surprisingly, the
parent cl earances were hi gher than true cl earances.

However, when they | ooked at
mcro-premes, infants | ess than 30 weeks of
gestational age, the termnodel no | onger held and
was no | onger applied.

[Slide.]

One can basically extrapol ate these types
of findings to realize that you can't sinply use a
nodel that is derived in one age popul ati on and
assune it is going to apply across the age
popul ati ons. The power of population nodeling is
that one can look at this and devel op a nodel that

tries to look at factors that explain this
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vari ation.

[Slide.]

It not only gives you popul ation estinates
for variables such as volume of distribution in
cl earance and bioavailability as well as
absorption-rate constants. It can then | ook at
factors and the rel ative nagnitude of the inpact of
those factors. So renal function is neasured by
serum creati ni ne.

The post-natal age turns out to probably
be the nost inmportant factor, how old these
children are relative to birth, not just their
gestational age, and so on and so forth, to explain
not only the mean variation but what are sone of
the variables that go into the variability between
patients of the same post-natal age

You see here that there is an interaction
with furoseni de on clearance. One can't assune
that is truly a drug interaction. Wether this is
a surrogate for something el se going on in the
preterminfant could not be determined fromthe
study. But, in the end, you have a nodel that
exam nes several factors sinultaneously and is able
to quantify the nagnitude of the inpact that these

factors have on the ultimte drug di sposition
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[Slide.]

Let's move fromthe junmp-start that our
col | eagues, looking at antiretrovirals, have to
what we could potentially use in drugs. The
exanpl e that | have taken is the one that Ml col m
has spoken about, actinomycin D. Probably the
reason there is very little data on actinonycin D
is, when you | ook at the structure, it starts off
as a friendly enough snall nolecule and then it
just happens to tack on two cyclic peptides onto
this making this an extrenely difficult nmolecule to
quantify and, up until this nonth, there was no
meani ngful published nmethod to do this. Gareth
Ville, in the U K has now published LCM5 net hod
that will quantify actinomycin D in plasna.

[Slide.]

So, if we were to undertake a popul ation
PK approach, where would be start? WlIl, there is
sone data with radiol abel ed actinonycin D in ani mal
nmodel s, rat, dog and monkey, but there is really no
data yet, neaningful data, in humans | ooking at
met abol i sm protein binding or elimnation

As | said, there is extrenely linmted PK
data. One of the advantages of presenting

actinonycin D when you have ten mnutes is that you
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can sunmmarize all the human PK data in a single
slide. So this is what we know. And this is in
three adult patients with nelanoma. They received
tritiated actinonmycin D. This was published a
little over 25 years ago, but it is a starting

pl ace, although it is an NS3 and these are adults.

[Slide.]

If one were to undertake a pop PK
approach, well, obviously, the objectives would be
to describe the pharmacoki netics of actinomycin D
in pediatric patients and then to estimte the
popul ati on pharnacoki neti ¢ parameters and eval uate
covari ates. Those covariates could include, but
woul d not necessarily be limted to, body size and
conposition, the cancer type, pol ynorphisns and
drug- net abol i zi ng enzynes, concom tant drug
adm nistration as well as the effect of age and

gender.

It may well turn out that the debate about

do we dose by body weight or body-surface area wl|l
pale in conparison to other factors that we may
define in such a nodel that would really define the
nmore appropriate nethod for dosing these infants.

[Slide.]

This clearly woul d be an open-I|abel study.
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You woul d obtain not only pharnacokinetic but as
wel|l as additional safety and tolerability data.
As Mal colmsaid, this drug is used in
rhabdonyosarcoma and Wl ns'. Depending on
additional prelimnary data, this would take at
| east 100 children in order to get a neaningfu
nmodel out of and probably double that number if we
were to extensively study infants throughout their
first year of life.

Now, | can point out that actinomnycin,
except for, | believe, a single dose during WI ns'
tunmor therapy, is alnost always adm nistered with
vincristine. One could consider a study design
that would | ook at these drugs simultaneously.

[Slide.]

Now, sanpling strategies, as | said;
leaving it up entirely to random sanpling has its
limtations. One could random ze to two sinple
schedul es or one could randoni ze to schedul es that
have wi ndows that take time points on the first day
and then tine points at later tine points. Again,
it is hard to know what the optimal sanpling
strategy is until we have additional prelimnary
data to make educated assunptions about where we

shoul d sanpl e.
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One coul d devel op a nodel using NONVEM
build covariates to exam ne the sources of
variations and, ultimately, determ ne individual
predictive paraneter estinmates that you could use
to explore the rel ationship between pharnmacokinetic
nmetrics as well as clinical outcomes, toxicities as
wel | response.

Sol will stop there and I think turn it
back over to Dr. Santana.

DR. SANTANA: Thank you, Peter. | have
just been infornmed that other nmenmbers at the table
have joined us since we started. So could those
i ndi vi dual s pl ease introduce themselves for the
record.

DR ROBERTS: Good norning. | am Rosemary
Roberts. | amthe Deputy Director of the Ofice of
Counterterrorismand Pediatric Drug Devel oprment. |
am very happy to share this norning with you.

DR SANTANA: Thanks, Rosemary. | think
there was a gentleman over there. Yes?

DR MATTISON: | am Don Mattison from
NI CHD.

DR. SANTANA: Thank you.

Questions to the Presenters

DR. SANTANA: We now have an opportunity
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to ask questions of the presenters. | amgoing to
start with one question. Wen we have | ooked at
the tine lines for the drugs, the five oncol ogy
pedi atric drugs that have been granted exclusivity
so far, what has been the time frame fromthe
initial request to the actual point in which the
exclusivity was granted and, related to that, how
do oncol ogy drugs compare to other drugs that are
out there that are going through the sane process,
sone antibiotics and anticonvul sants? Are we in
the sane frame or are we different? Are we worse?
Are we better?

DR H RSCHFELD: | could try to address
that. The drugs that so far have been granted
exclusivity were products that had preexisting
data. So the tinme frane was relatively rapid. It
was typically within 18 nonths of issuing the
witten request and the tine period was utilized to
obtain the data fromthe cooperative groups to
format it, analyze it, and prepare the report.

That did not require do novo studies for
these particular products. Now, in other cases, we
have requested de novo studi es but, because of the
breadth of activity and the richness of the data

collected, particularly by the cooperative groups
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but also by other institutions, and the pediatric
oncol ogy community in general, it has not been a
barrier to obtain data fromstudies that were well
conduct ed.

In many cases, though, we have requested
prospective studies. Particularly anyone that does
the arithnetic can readily see that approximtely
hal f of our witten requests are for products which
are not yet approved. So we are anticipating that
those data would cone in but they won't cone unti

the actual NDA subm ssion arrives.

So that woul d be the broadest distinction

Now, relative to other witten requests, | am going
to nmake a comment and then | will defer to Dr.
Roberts sitting to nmy left, if she would want to
add sone other coments. But | would say that it
is, again, highly variable in the other areas.

I have been attending the neetings of the
Pediatric Inplenentation Team and the Exclusivity
Board since they were first established, and we
find sonme of the products have subm ssions that are
fairly rapid and others which take several years.

As a general franmework, when we issue a
witten request, we anticipate that it will take

several years between the issuance of the witten
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request and the conpletion of the request, its
studi es and preparation of the report. "Several"
is usually a nunber you can count on one hand.

DR. SANTANA: | think you nade a very
important distinction that | publicly want to
acknow edge; that is, for these initial exclusivity
determinati ons, we have a |lot of data, |ike you
suggested, like you confirmed, that have made it a
very rapid process. But we should not go back and
use those as benchmarks for the newer studies which
I think probably will take a little bit |onger.

So | think, publicly, we need to adm't
that we are in a good fertile ground right now but
that may change as new requests cone through and we
have to do newer studies that nmay take |longer. So
the public perception should be that it will take
| onger, not shorter. W are not aimng for shorter

because the benchmark is different.

Rosemary?
DR. ROBERTS: | would say that that is
going to be true for the other areas, too. 1In

products where we already had a | ot of information
and products that were being used and there was an
anticipation by industry that they m ght seek sone

kind of--1 mean, industry was aware that this whole
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FDAMA i dea was brewing. As a matter of fact, sone
of industry had al ready done their studies and were
waiting for the President to sign the legislation

There was nothing in the |egislation that
prohibited themfromthen submtting those studies
if they were consistent with what we requested. So
I think that, for new products where they have to
start fromthe ground up in order to get the
studies, then it is going to take longer. W have
certainly seen, in sonme classes of agents where
there are several different nenmbers of that class,
that, in those sponsors who had al ready done,
started sone initial studies in the pediatric
popul ati on, they had much I ess to do when they got
their witten request because they had sone
i nformation, whereas others who had not studied the
pedi atric popul ation at all ended up having to do
all their studies after they got the witten
request. So they have | agged behi nd.

DR. SANTANA: Thanks. One nore questi on,
and then | will let others, so | can stop talking
because of ny voice. Anne, can you readdress with
this the issue of the coordinating center?
didn't quite understand how that fits into this and

how that is going to be run. Can you clarify that
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for us?

DR. ZAJI CEK: Absolutely. Don may want to
pitch in, too. So, the NNHis going to fund
studi es, off-patent studies, based on the witten
requests. So the question was how to coordi nate or
how to nonitor what is going on with these studies.
So, for exanple, |lorazepam | guess, wll, at sone
poi nt, be contracted out. So someone needs to
moni tor how these studi es are goi ng, whether they
are getting adequate enrollnent, that kind of
thing. Are they on time for sone sort of deadline?

So the coordinating center is being funded
to basically nonitor the progress of the studies
and to collect the data because the data will have
to come back to the NIH and then be subnitted to
the FDA for a | abeling update.

Does that answer your question?

DR SANTANA: In part. So the
coordi nating center is at N H?

DR. ZAJI CEK: The coordinating center is
not at the N H

DR. SANTANA: It is part of the study
group.

DR ZAJICEK: It is a contracted-out

group.
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DR. SANTANA: Contract?

DR. ZAJICEK: Yes; exactly. So the NIH
will be nonitoring the coordinating center but the
coordinating center is not the NI H

DR. SANTANA: Peter?

DR. ADAMBON: This is a question that
actually nay be best for you or for others at N CHD
or the FDA. The off-patent mechanismis obviously
a new nechanismfor the pediatric community.

DR ZAJI CEK:  Yes.

DR. ADAMSON: The contract mechani sm
should say, is relatively new for us. Can you tel
us, when you develop, in conjunction with the FDA
a witten request, what type of cost analysis is
done? In other words, when you outline, sort of
your ideal study, we want to gather all this type
of information.

One analysis is done before the witten
request is issued to get an estinmate of what woul d
it actually cost. Certainly, for the on-patent,
that is probably the first analysis that is done.
We woul d all wi sh every oncol ogy drug was a
billion-dollar market but, as you get down to $100
mllion and $10 mllion, that is the analysis that

drives are we going to respond to this.
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Is there a sinmlar process as far as truly
costing out what is in the witten request?

DR ZAJICEK: | will send this over to

DR. MATTI SON:  Yes; there is. W actually
can't issue a request for proposals until we
performan internal NIH cost estinmate for the
studies. However, if | could sort of go beyond
what may in your question, in the context of
prioritization, we haven't been formally | ooking,
up to this point, at cost estimtes and popul ati on
of children affected.

We are in the process of trying to devel op
a set of richer and nore explicit data resources
which allow us to | ook at questions like that for
the prioritization process. But that is taking us
some time to put in place. So the answer is yes,
we do performan internal NIH cost estimate. That
is actually required before any RFP is published.

DR.  ADANMSON: And as a follow up to that,
can you--again without getting into specifics,
because the contract nmechanismis relatively
foreign to people who wite grants, when you get
those proposals and the proposals go out with costs

not really anywhere nentioned--and | understand,
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think, in the contract nmechanismthat is howit has
to be.

The proposal s you have received back, can
you tell us, have the costs ranged by an order of
magni t ude? Have they been within a factor or 2 of
what the internal estimates--at |east, early on,
how is the conmunity doing, howis the N CHD doing,
in estimating the costs?

DR. MATTI SON:  We have published four
requests and have gotten back, and have had a
chance to look at in detail, responses for three of
those four. The areas where the cost estinates
were the nost variable dealt with funding for the
coordinating center. It varied with the kind of
resources and the cost of those resources that the
coordi nating centers thought they needed to
provi de.

There, | think, one of the estinmates was
as nmuch as an order of mmgnitude greater than what
we had anticipated in terms of internal costing.

In the case of the drugs that we have gotten back
and been able to analyze requests on, the disparity
was much smal |l er.

DR PRZEPI ORKA: A question to CTEP and

the FDA. Are there any gui dance docunents out on
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usi ng, or conducting popul ati on PK studi es?

DR HI RSCHFELD: There are some draft
docunents which are being circulated. They are
avail able on the Internet. They outline the
general principles but they don't go into the
detail of stating which software or which kind of
sanpl i ng net hods, but address the issues of data
quality and general principles.

DR. PRZEPI ORKA: Thank you. Dr. Adanson
did a great job introduci ng popul ation
phar macoki netics and cited an exanpl e where the PK
study, the pop PK study, showed a true difference
by age. Has there been any exanpl e of validation
of data that can be obtained froma popul ati on PK
study?

DR ADAMSON: | amnot certain |I know the
answer to that. | mean, | do know, and Steven can
tell nme, there are a relatively significant
fraction of |abels that have been based on
popul ati on PK subm ssi ons and not standard PK
submi ssions, not just in oncology. | amthinking
across the board.

So, as far as our pop PK nethods an
accepted and val i dated approach, | think the answer

is yes to that but | may be nisunderstanding the
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question. Mybe Cinton can better address that
than I.

DR STEWART: What | was thinking of was
this guidance in industry and the exposure-response
relationships that is included in our reading. It
definitely goes into sone of that information in
that in terns of the population PK software that is
recomrended for use there and the sort of
gui del i nes that were reconmended for use

Specifically, what are you aski ng?

DR. PRZEPI ORKA: Has there been any study
performed that will in which a pop PK study was
done on a drug with a narrow therapeutic index,
such as an oncol ogy drug, which then took those
paraneters and applied themclinically and showed
that, yes, what we have | earned was safe and
ef fective.

DR STEWART: No; not to ny know edge.

DR H RSCHFELD: If | may, | could just
clarify. | don't think any of us at the table have
specific nunbers but nmy inpressionis it is
actually relatively few applications come in with
pop PK data. There haven't been very many. It is
a gromh area. The FDA has been | ooking at it for

sone tine. W have actually been sent sanples of
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the software to test--sone of the products that you
listed on your slide, | have had the opportunity to

get lost in.

There is, | think, an energing technol ogy.

Wi | e pop PK has been evol ved starting--and dinton
may correct nme if | amm staken--but | think the
initial nest of pop PK was as UCSF in the 1980s.
Fromthere, it has been slow to gain genera
acceptance, particularly in the pharnaceutica

i ndustry, because of its high technical demands and
the difficulties in doing the anal yses that require
a fair amobunt of expertise.

So there are relatively few centers that,
I think, have a track record, although nany people
have been interested in the probl em

DR SANTANA: Dr. Finklestein?

DR FINKLESTEIN. In the interest of
organi zation and tinme, M. Chairman, what | would
like to do is just very rapidly, in a mnute or
two, go over a number of questions to the various
peopl e and then nmaybe they could put their coments
or add their comrents when they have a chance to
speak. Qherw se, this can go back and forth and
don't want to nonopolize everything.

| obviously congratul ate Steve. | always
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enjoy listening to your history. | wonder if
somebody would tell me, either you or Dr. Cooper,
when its his turn to talk, whether exclusivity
really applies only to pediatrics or is it a
general termthat has other applications.

Does the foundation have any problemin
getting access to the drug considering that it is
non- patent, and how do yo get the drugs? | am
interesting in knowi ng why you are prioritizing
even oncology drugs. | amalso interested in
knowi ng why no one has ever nentioned steroids
today? W don't have an idea on how to use
steroids in oncology and in general in pediatrics.
Shoul d we cap the dose for big people?

This is sonething we have struggled wth.
We woul d al so nention obesity, a big problemin the
United States. W are tal king about the infants.
What about the obese child? | would |ike sonebody,
per haps Anne or Steve, to handl e that.

O all your 169 drugs, sone of the ones
that were chosen, the three that you are choosing,
ot her than maybe the antibiotic, has very little
use--maybe Ativan has a little bit of use. Once
you finish your contract, will the data be

acceptable to the FDA because they have certain
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criteria? And how are we going to nove from your
data to the FDA?

That al so holds for all of us who do
clinical studies, Malcolm W have been doi ng
clinical studies for decades. Yet, is it in the
format that the FDA will accept? Better still, why
won't the FDA accept our format because we know our
format is the right way to study pediatric
oncol ogy?

For Peter, and for Malcolm | nean,
actinonycin D, | think, came in from Sidney Farber
in 1956. Vincristine was 1960. |If we are starting
off, and | agree, we have to study those drugs, but
if we start off with drugs that are over 50 years
old, it is going to take us another 100 years to
get the drugs that we are currently handling. So
we need sone kind of practical time line on howto
handl e this great challenge. Oherw se, the group
that takes over fromus five years or ten years
fromnow will be discussing the sane topic.

We do have one study that | can think of
in acute | ynphocytic | eukem a, and Peter, you nay
want to coment, which is our 1991 COG study where,
in actual fact, we increased dose to toxicity.

That is sort of our practical clinical way to
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trying to handl e maxi mum dose.

Last but not least, if a counterterror
person would like to tell us in about three
sentences what they do for general information, |
woul d appreciate it.

| yield, M. Chairnman.

DR. SANTANA: That is a lot, Dr.
Finklestein. | will allow Steve and Peter and
Mal colm | think were the three prinmary people that
were nentioned in these questions, to go ahead and

do their best.

DR H RSCHFELD: | am going to defer nobst
of it to Rosemary Roberts. But | just want to
touch on a couple of things and then I will let

Rosemary certainly handle the counterterrorismpart
and maybe touch on sone of the other nore genera
questi ons.

So exclusivity is a regulatory and | ega
termwhich refers to a process where soneone is
given marketing rights where they are the only
person that can legally sell that product for that
i ntended use. The pediatric exclusivity is not
something in isolation. There has to be
exclusivity granted by a nunber of conplex

mechani snms whi ch we don't need to go into now, but
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there has to be preexisting exclusivity.

VWhat pediatric exclusivity can do is that
it can extend the preexisting exclusivity. As far
as |l ooking at the steroid question, Ml colmand
di scussed this at sonme length. Here is where we
ran into sort of a regulatory corner and that is
that our charge was to identify drugs that are
listed or catal ogued as oncol ogy products.

Even t hough sone of the steroids have
oncol ogy indications, within the framework of the
FDA, they also have multiple other uses and fel
out of the purview of what we were charged with
exani ni ng.

As far as formats go, | think the FDA is
quite flexible with the format of data that cones
in. As good data are good data, and inadequate
data are inadequate data, | don't think any two NDA
submi ssions or any two study reports subm ssions in
response to witten requests have been identical

We have general guidelines but format, |
don't think, has been a barrier. | will yield now
to Dr. Roberts.

DR. ROBERTS: Let ne just take up on the
| ast question here. One of the things that

the--actually, Steve has nade us aware of, is that
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inthe United States, there is a very good system
for studying children who have cancer. As a matter
of fact, nost children are in trials in this
country. That is the standard of care.

He made it known to us that we don't want
to disrupt this process as we try to figure out how
to inplement FDAMA and nmake it so that the
oncol ogy-drug industry could, indeed, benefit from
the incentive and not disrupt the cooperative group
process that exists in this country and that is the
mai nstay of care.

So we do recogni ze that the studies that
you do are good-quality studies. In putting
toget her a package for the on-patent products there
is an entirely separate gui dance for study of
oncol ogy drugs. That tenplate is totally
different. For the new products, one of the things
that was very clear to us fromthe cancer advocacy
groups as well as fromthe NCI and fromthe
cooperative groups was that you all wanted to get
drugs nuch earlier.

You didn't want to have them go through
the adult pipeline, be approved and then you coul d
access themfor children. So, hopefully, with this

oncol ogy process that we put into place, you are
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actually able to study drugs nmuch earlier.
Literally, a drug that is studied in a phase | type
that you all would do, if it is so toxic that it
really cannot even go further into phase |

studies, that, alone, can qualify a sponsor of a
new drug to get exclusivity once they bring in the
studies for the adult.

If it is not so toxic at that point, and
you can go into phase Il, and you conpl ete those
studi es and get sone infornmation as to what tunors
these particul ar products m ght be advant ageous
for, then, at phase Il, they can get the
exclusivity.

Now, indeed, they have to subnmit the NDA
and get it approved so they have sonething to hook
that exclusivity onto. But there is no other group
of drugs at the agency that has this innovative way
to apply the FDAMA incentive, now that has been
renewed t hrough BPCA.

We told sponsors that you are to go
through the cooperative groups. W don't want you
i ndependently setting up studies and conpeting with
the cooperative groups. So we recognize that you
do good-quality studies

For products that are on patent, the
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sponsor has to subnmit the data. So we are
encouragi ng themto go through you, get that data
and submt it. For the off-patent products, as far
as how does that infornmation get to the FDA, how
does it get into a label, well, it is a nuch nore

| abori ous process.

One of the other functions of this
coordi nating center that the NIH has contracted out
tois to put together the data in an application
that is reviewabl e by the agency. So one of the
criteria that these particul ar sponsors or research
organi zations has to show or denonstrate was they
had sonme experience in putting together an FDA
suppl enent because, essentially, unless that data
cones inin a format that is reviewable, it is
worthless to the agency.

So that is a key part of what they are to
do. Once that data cones into the agency, that
data is put up on a docket so it is imrediately
available to the public and the public can coment
onit. The data is referred to the appropriate
review division and, in this case, it is going to
be the Oncology Division, to reviewthe data, to
| ook at those studies to see if, indeed, the

studi es obtained informati on on how to
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appropriately use the product in the pediatric
popul ation, |ook at any comrents that have cone in,
and then, in addition to taking an action, propose
| abel i ng.

So the division will actually propose
| abeling. Then they will have to negotiate that
| abeling with the innovator, if the innovator stil
exists in the market, or with the generic that has
the greatest market share. So that is how the
| abeling will be done.

DR. SANTANA: Malcolm did you want to
comrent ?

DR SMTH | will say a couple of things
and let Peter address it as well. The question
about studying drugs that are fromthe '50s and
'60s, that is the challenge here, is that the BPCA
has these provisions for studying off-patent drugs
and NIH has funds to study these off-patent drugs
in children.

So our challenge is can we make--are there
things that we don't know about these of f-patent
drugs that, if we knew, would benefit children with
cancer. So that is the territory. These drugs
that are fromthe '50s, '60s, '70s. | think the

challenge to all of us is to identify what the nost
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i nportant gaps in our information are that are
addressed by additional research and then to try to
see if we can't fill those gaps.

The two we suggested were for vincristine
and dactinonycin. W are certainly open to other
suggesti ons about inportant gaps fromthis |ist of
of f-patent drugs and ways that we could use them
better.

Al so, there are other types of drugs that
are used for children as part of the supportive
care for children with cancer and so steroids have
mul tiple uses and other drugs for pain control and
so on. So those are other areas that wouldn't
necessarily be specific to oncol ogy but which this
conmittee might also want to consider if there are
gaps in the off-patent drugs that are used for
supportive care as well.

The final point | would nake is that this,
again, is about drugs that are fromthe ' 60s and
"70s. W& wouldn't want this to bl ock
studyi ng--doi ng phase 11l trials, studying new
drugs, new nechanisns of action, that are nore
scientifically and potentially nmore clinically
relevant. So | think that is sonmething that we

woul d be very cautious about in ternms of saying we
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1 want to do sonething with the off-patent BPCA funds
2 i n oncol ogy.

3 We shoul d neke sure that, when we do that,
4 we are not bl ocking sonething that would actually

5 be nore contributory to inproving outcone.

6 I think this proposal that you could kind
7 of put together fromny presentation and Peter's

8 presentation woul dn't block the study of any new

9 drugs because this is building into existing trials
10 and the way we are using the drugs now in

11 coll ecting nore information.

12 I think a potential benefit of it is that
13 it then provides a nodel or a paradigmfor how we
14 | ook at sone of the new drugs as well because when

15 we do our phase | studies of the new drug, the new
16 i nhibitor of this or that nol ecul ar target, again,
17 we are looking in nine and ten-year-olds in getting
18 PK the that popul ation. Then when we nove to

19 phase |l or phase Ill, we may be able to build in
20 to those studies the kind of paradigmthat we are
21 tal ki ng about today with the popul ation PK studies
22 to actually learn fromthe start nore appropriate
23 ways for using the drugs across the entire age

24 spectrum

25 DR. SANTANA: Peter, were you going to say
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sonet hi ng?

DR ADAMSON: Yes, | was. | first wanted
to junp back, if | can figure out howto do this,
to Donna's question.

[Slide.]

This is a list that | happen to have on ny
| apt op of drugs where there is popul ation
phar macoki netics in the current label. This is
probably a few nonths old now, so | think Steven is
right, it is not a large nunber. But it does exi st
and this information does appear in the |abel. |
think the agency, and | don't want to speak for
them a well-done population PK study is an
acceptabl e form of gathering clinical pharmacol ogic
dat a.

I want to echo what Ml col msaid and just
expand on a couple of issues because | think Jerry
has really hit the point on the head here. W
don't want to cone back five years from now and
realize that, you know, we are now only 35 years
behi nd and not 45 years behi nd.

The paradi gmthat we have to devel op drugs
fromphase | to phase Il, phase Ill, will always
| eave us with large gaps in know edge unl ess we

change what we are doing. By that, | nean, we have
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to extend pharnmacol ogy studi es beyond phase |I. W
are never going to capture neani ngful pharmacol ogic
data in infants and young children on phase |I. W
are rarely going to capture it on phase I

If we don't start doing it in phase IlI,
twenty years fromnow, we are going to have the
sanme thing and, up on the board, it is going to be
irinotecan. How are we dosing irinotecan. It wll
be the sane story all over again. So, with the new
drugs, we have to clearly start changi ng how we are
gathering this information.

Popul ation PK is one way to do that. The
problem and the greatest challenge, is not the
technol ogi cal chall enges anynore. W have the
conmputi ng know edge. W have the anal ytica
methods to do it. The challenge is that
physi ci ans, nurses, staff that conprise a very
productive network, are stretched to the limt on
their capabilities with the funds they have.

The grant, as critical as it is to
supporting these trials, when industry | ooks
at--when we tell industry how we are doing this
phase |11 trial that is gathering data for five
years and what we are paying an institution, |

think it is what, $1500 or $2000 or sonmething like
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that, for the whole study, they look at us I|ike,
well, there is no way the data is useful because
you probably don't have it.

The reality is we have it. It is not up
to industry standards in nost cases. Wiat falls by
the wayside is, as we | ook at inportant correlative
studies, and | would say pharnacol ogy is an
i mportant correlative study, if we don't
specifically fund those correlative studies, it is
not going to get done in the way we need it.

A pop PK without accurate dosing tine and
sanpling tinme and specinen handling is worthl ess.
So you need qualified people. You need dedi cated
peopl e who are going to explain studies to
famlies, who are going to enroll children and who
are going to nake sure that all the data, even
though it is limted data, if you are talking three
time points, that data is "Q A"ed and you can use
it in the nodel because, if you don't, you are not
going to have a nodel that is interpretable.

So | think the discussion that we are
havi ng for the off-patent, you can clearly put
prospectively in the new drugs that we are
studying. W have to figure out mechanisns to

appropriately fund these studies. Certainly, BPCA
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for off-patent for off-patent can help us go a |ong
way and relative to other drugs, because we have an
infrastructure in place, is probably going to be a
bar gai n.

For new drugs, we have yet to figure out a
mechani sm for how are we going to extend these
i mportant studi es beyond phase | into phase Il and
phase 111

| probably didn't address everything you
asked, Jerry, but, hopefully, hit the high points.

DR. SANTANA: | think Dr. Reynolds had a
question or a coment.

DR. REYNOLDS: First | would Iike to agree
with Jerry. | think that, although | understand,
Steve, your charge here is primarily
antineoplastics, | think that agents that are used
as antineopl astics in the pediatric popul ation, as
Jerry nentioned, in the steroids, | would add to
that the retinoids, should be included in this as
of f-patent drugs that need to be studied and we
need to | earn nore about.

I really specifically had a question for
Anne. | was intrigued by the concept that you
nmentioned that, if there was the need for a

pediatric formulati on on an off-patent drug that,
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sonehow, that could be studied through this
mechani sm  The cost of doing that woul d be
substantially greater than sinply doing a PK
analysis. | wonder is this program prepared to do
that costs? Are they prepared to do the
preclinical IND-directed toxicology that is
necessary?

What is avail able here because there are
sonme very substantial needs in that area?

DR ZAJICEK: | think | would safely say
this is probably the | east explored area of the
BPCA. | started life as a pharnacist so
formul ation problemis a big problem Just to
complicate things, if you are going to compare a
formul ation that already exists to a new
fornmul ati on, then the FDA has requirenents for
exposure, Cmax, that kind of thing.

So | can't say we have explored that at
any length, but it certainly is an issue. Don, do
you want to add anyt hi ng?

DR MATTISON: It is clear if you |ook at
chall enges in treating pediatric patients that
formul ati on represents one of the greatest
chal | enges, probably one of the nobst significant

causes of nedication errors. | amtelling you
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fol ks things that you already know. The issue of

maki ng drugs appropriately usable by pediatric

patients, | think, needs to be addressed.
We do have the resources, | think, to be
able to do it in selected drugs. |If folks from

your hone district that are serving in Congress are
educated to the fact that this is a critical issue,
then additional resources could be directed to it.

Kind of in response to the question that
Dr. Adanmson nentioned, we have to prioritize
testing for drugs that are currently available in
fornul ati ons that can be used. But that is kind of
a backwards and not the world' s best approach to
drug devel opnent. So we would like very much, with
the hel p of our various advisory groups, to
identify a small group of drugs for which
formul ati on changes will make a big difference and
we will do our dammdest to work with the FDA to get
those formul ati ons produced and narket ed.

DR. REYNOLDS: One intermediate to this
that you mght want to consider is that there are
probably sonme generally used extenporaneous
formul ati ons and, perhaps, formal study of those
could be done as a | ess costly endeavor than

devel oping a totally new fornul ati on and woul d
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all ow for sone product |abeling that would give
gui dance on using some of these drugs that sinply
doesn't exist.
DR ZAJICEK: It is a great idea. |If,
during this neeting, you want to nention specifics
about what conpounds you think we shoul d consider?

DR. REYNOLDS: One that cones to ny mnd

DR SANTANA: We will have time for that
during the discussion of the questions.

DR. ZAJI CEK: ood.

DR SANTANA: | think we would do that. |
think Rosemary or sonebody had a comment over here,
or Richard. |'msorry.

DR PAZDUR. The one point | would like to
enphasize is let's not be guilty of age
di scrimnation against drugs. Jerry. | |ove
accusing Jerry of age discrimnation of drugs. The
i ssue here, just because a drug is old does not
mean that it is not inmportant to study. Renenber,
and | feel alnost | shouldn't have to nention this
inthis group is that many of these drugs are being
used in curative reginmens. Therefore, | think it
is especially inportant here that some of these

ol der drugs be studied.
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Remenber, if we are really effective in
the incentive program there really shouldn't be
this lag that exists for generations and
generati ons of medical oncol ogi sts because the
newer drugs should be studied under the incentive
programand really the life span of this off-patent
thing in oncol ogy should be somewhat limited if
we--and | think this is inportant--if we are truly
successful in the incentive program because that
| ag should be a finite | ag here.

DR. SANTANA: Steven, you had a conment,
t 00?

DR H RSCHFELD: | was just going to say
that if the | egislation pending before Congress,
whi ch woul d give us al so a mandat e under particul ar
ci rcunstances, cones into passing, then that could
al so address the problem This committee has
formally identified areas where a pediatric rule
type program coul d have an inpact and benefit
children with cancer.

DR SANTANA: Dr. Boyett, last question to
the presenters.

DR. BOYETT: Actually, | want to agree
with Peter that | think it is appropriate to study

PK in phase IlIl settings where the drugs are
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1 actually given and we don't know nmuch fromthe
2 phase I. |1 also think that applying nonlinear

3 m xed-effects nodeling to PK data is appropriate.

4 However, | would like to point out it is not a free

5 lunch. | got the idea fromlistening to you that
6 we coul d solve just about every problem that the
7 nmodel i ng you tal ked about and the software you

8 threw up there could handl e any situation. And

9 that is clearly not the case.

10 The issue you have is not with the

11 software. What you need is to get statistica

12  sciences involved whose areas of research are

13 nonl i near nixed-effects nodeling. Those are the
14 peopl e who wite some of the better softwares that
15 are up there and they understand it. So it is not
16 a matter of using the tool. It is plugging it in.
17 I would point out that, in linear

18 nodeling, there is a "seat of the pants" rule that
19 you need about ten patients per factor. Nonlinear
20 m xed-effects nmodeling is much nore conplicated
21 am not sure there is such a "seat of the pants"”

22 rule yet. But the study that you quoted, the

23 zi dovudi ne study, in ny mind, is grossly

24 under power ed.

25 | shuddered when you put up the nunber,
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need about 100, and then naybe you said 200, in,
forget, the rhabdonyosarcoma setting. Maybe you
said actinonycin D. Statistical scientists need to
| ook very seriously at it and help you deci de what
sampl e size you really need given all the factors
that you are going to try to adjust for because,
you know, it is worthless to do an underpowered
st udy.

It may be nore dangerous to the children
to do an underpowered study and m sinterpret it
than it is to |l eave things the way they are.
al so woul d disagree with the interpretation of the
pl ot that you showed fromthe ZDV study for
concluding that the termIV was a good fit for the
pretermgreater than 30-week CA. | don't think
that fits it at all, and the PO doesn't | ook very
hel pful as well.

So | think we have to be very careful in
interpreting the results fromthese studies. You
can publish any study in sone journal soneplace.

DR SANTANA: One |ast comment. M.
Hof f man?

M5. HOFFMAN: | just wondered about a
mechani sm | guess, if you do the popul ation

studi es phase Il and you are | ooking at possibly
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i ncreasing dosage in infants, then, counterbal anced
to that, is looking long-termat toxicity results.
So, if this coordinating center is going to be
subcontracted out, what is the nmechanismto protect
that information? Conpanies cone and go. |Is there
going to be sone way to nake sure that we have a
very comm tted subcontract that is going to be

wat chi ng these kids long-termto be able to see
what the potential inpact on increased dose in
infants would be? They could be committed for ten
years, 15 years, whatever. |If they are not, then
what is the nechanismto take that information back
into the NCI or who is going to have access
fol | owi ng?

DR MATTISON: It is clear that, just like
formulation is an issue, long-termsafety is an
issue in infants and pediatric popul ations. The
current, the Best Pharnmaceuticals for Children Act,
expires in 2007. So we have got whatever funds we
can sort eke out of Congress through that period of
time.

Let me say, though, that, in collaboration
with the FDA and with folks in the industry, it is
clear that infant, childhood and adol escent

toxicity and its devel opnental consequences are an
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i ssue that we have to give substantial attention
to. Just like we are | ooking at the devel oprment of
met hods for studying the off-patent drugs in terns
of characterizing appropriate dosing and regi nens,
and so on, it seens to me that we could use these
|l ong-term safety studies as a nodel that mght be
useful in some of the new drugs as well

Qur hope is that we will be funded as | ong
as is necessary to clear up the backlog. But that
it not our decision. That is a Presidential
deci si on.

DR SANTANA: Do | dare ask the
unspeakabl e which is currently what anmount of noney
do we have to do this?

DR MATTISON:  Up until the beginning of
this fiscal year, we had zero dollars for this.
This is an act that was signed in January of 2002
We are currently authorized to spend $25 nmillion in
this fiscal year. The Secretary has said that $50
mllion would be avail able in Fiscal Year 2005

My sense is that we can easily spend that
money in pediatric clinical trials. The rea
question is getting advice to nmake sure that these
clinical-trials investnents yield substanti al

benefits for children
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DR. SANTANA: Thank you. Malcolm one
|l ast conment. Dr. Blunmer, did you have a comment ?
Since you haven't said anything before, | wll |et
you go ahead.

DR. BLUMER: Thank you. | have one
concern about the approach and it sort enbodies
several of the comments that were nade. | think
that Malcolmlaid out a very inportant paradigmin
tal ki ng about, nunber one, you have drugs that have
been used for years and years and years. You have
patient groups that have not responded at the | eve
that they are expected to respond in terns of
clinical efficacy.

And you al so have, to sone extent,
unexpect ed adverse events occurring in the context
of the these protocols. W have heard that. And
then we heard presentations about pharmacoki netics.
As a pharnmacol ogi st, that is always very exciting.
But where we | et you down is that we don't bring
t hem t oget her.

The worry | have, and it extends fromtwo
of the conments that | heard before, is that if we
endorse this approach of integrating
pharmacoki netic trials, we run the risk of sinply

col | ecti ng pharmacoki netic data. | amnot sure
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that we have targeted what is that purpose, what
does it nean.

So | would just wonder and ask if we
couldn't at |east say okay, the reason for
collecting this is either to determ ne why patients
don't respond or why they have toxicity and use
that as a target and then consi der whether
popul ation PKis really the way to do that.

Coming froman historical perspective, our
approach to pharmacokinetics was really
i ndi vidual i zation of drug therapy and therapeutic
drug nonitoring. That sort of went by the wayside.
One of the inherent goals in population PKis to
try and find a dose that, on average, works for
everybody in a certain group.

But when you are dealing, as has been
poi nted out, with drugs with very narrow
therapeutic indices, with life-threatening
toxicities, maybe that is not the approach that we
want to take. |In fact, naybe what we wanted to
know i s what concentration or area under the curve
or sonme pharnacokinetic characteristic is
associated with some of these efficacy or toxicity
par adi gns and then should we, instead of a

popul ati on PK approach, incorporate
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i ndi vi dual i zati on-of -t herapy approaches.

I amjust concerned | haven't heard that.
I don't know what the right answer is, necessarily,
but there hasn't been that bal ance here.

DR. SMTH: | was |looking to Peter to
answer that.

DR SANTANA:  We will have time to discuss
that when we come back after the break. W will
have plenty of tinme when we cone back to answer the
questions to carry the discussion further

DR SMTH: | think the one point to
Ruth's comment that | would say is that we have
been envisioning--it is this type of approach goes
forward that it would be in the context of ongoing
clinical trials where there are foll ow up
mechani snms for at | east substantial periods of tine
so that at |east sone of the effects that would
occur later after treatnment could be recognized, so
it wouldn't be dependent on necessarily the
duration of a contract.

DR. SANTANA: Thank you. W are going to
go ahead and take a fifteen-mninute break, because
we are running okay on time, and reconvene at
10: 30. Please be back on tine so we can get

started. Thank you.
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1 [ Break. ]

2 Open Public Hearing

3 DR. SANTANA: W now have an opportunity
4 for public comments. |If there is anybody in the

5 audi ence that wi shes to address the conmittee,

6 pl ease step forward.

7 If there is anybody that w shes to address
8 to committee publicly, we do have a letter froma
9 nmenber of the conmittee, Dr. Reaman, who is unable
10 to be with us today. He did send a letter to the
11 FDA that he wanted publicly read and witten into
12 the record. So | will do that now.

13 It is dated October 3, 2003 and it

14 addressed to Dr. Steven Hirschfeld.

15 DR. REAMAN. (Read by Dr. Santana) "As |
16 amunable to attend the neeting on Cctober 9, |

17 would like to take this opportunity to provide

18 input on the initiative to eval uate off-patent

19 oncol ogy drugs in the pediatric popul ation

20 supported by the FDA, the NCI and the NICHD in

21 response to the Best Pharmaceuticals for Children
22 Act .

23 "I applaud this effort to address a very
24 serious gap in know edge inpacting the

25 public-health needs of young children with cancer.
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In light of information related to excessive
t her apy- associ ated toxicities, the variability of
dosi ng recomendati ons which are oftentines enpiric
or dependent on anecdotal experience, and the
age- dependent di screpancies in outcome for conmon
pedi atric cancers for the potential contribution of
addi ti onal age-specific and popul ati on-based
phar macol ogy studies within the context of ongoing
clinical trials of the Children's Oncol ogy G oup,
to the health and safety of young children with
cancer i s enornous.

" Conprom sed outcone related to
non- evi dence- based dosage reductions and
unanticipated life-threatening toxicities of
conventional chenotherapy in young children,
because of absent or inconplete pharnacol ogy
studies, are public-health hazards which could be
avoi ded by such investigations of w dely used
agents in young children, specifically vincristine
and dactinonycin. O her agents which should be
considered for investigation include cisplatin,
cycl ophosphani de, doxorubi ci n and daunor ubi ci n.

"EBEval uating rel ati onshi ps between drug
met abol i sm ¢l earance, body neasurenent and

assessing system c exposure and correlations with
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toxicity and treatnment outcone woul d be best
acconpl i shed by perform ng such studies within the
context of controlled clinical trials. Utilizing
the existing national infrastructure for pediatric
cancer clinical trials would enhance efficiency and
assure evi dence-based rational dosing strategies
for off-patent drugs used off-1abel in children
with cancer.

"The positive inpact of such studies in
advancing the likelihood of cure and inproving the
quality of life of young children with cancer
cannot be overesti mat ed.

"Sincerely, Gegory H Reaman, MD.,

Prof essor of Pediatrics, The George WAashi ngton
Uni versity School of Medicine, Chair, Children's
Oncol ogy G oup. "

So entered into the record.

Conmittee Discussion of Questions
to the Subconmittee

DR. SANTANA: Let's go ahead and try to
di scuss the questions that have been put forth
before us. | amnot going to read the introductory
bol ded section because it defines what we are here
to do this norning.

So | will go directly into the first
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question; the BPCA of 2003 provides a nechanismto
study to study off-patent nmedications in pediatric
popul ations. Question No. 1; what factors should
be considered in selecting off-patent drugs for
study in children with cancer; these may include
use in only a pediatric population, use in
particul ar di seases, use in particular age groups
or toxicity questions of particular concern?

So these are sone exanples that we have
before us. Cbviously, we could consider other
exanpl es or other criteria that should be used. So
this question is now open for discussion.

I think one issue that | would like to add
as one of the criteria is, since many of our
children are now cured, | think one of the criteria
for drug selection is if there is a particular drug
that has a unique end-organ toxicity that would be
rel evant to the growmth and devel opnment of the
child. So the exanple that always cones to mnd,
because | use it a lot, is cisplatinum

Cisplatinumis an effective drug. W
really don't know a | ot about its pharmacokinetics
but certainly we know a | ot about its toxicity. |If
we coul d use the end-organ toxicity as one of the

criteria in this selection process, that would be
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sonet hing that | woul d consi der.

Donna?

DR PRZEPI ORKA: | was struck during the
di scussion earlier by two things. One is how
incredibly inportant it is to dose drugs
appropriately in the pediatric age group since
their life span is huge. The other thing |I was
struck by was how little noney we have to do this.

This is not too dissimlar to things that
happen in the GNP | ab where you have a very snall
budget and everybody is breathi ng down your neck.

I have to put on ny quality-mnagenent hat and
essentially say, under those circunstances, how we
choose what we | ook for depends on what is high
cost and high risk.

So | would actually wonder if COG has a
dat abase that can tell us what are the drugs used
nmost frequently in the pediatric population in the
|l ast five years and what are the drugs that have
the nmost toxicity and in which age groups and hope
that they would be able to share that infornmation
with the other institute that does the Hercul ean
job of prioritizing which drugs to get funded.

DR SANTANA: Ml col n?

DR SMTH. In response to that, | think
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we can provide estinmates of the nunber of children
treated with different drugs because they are
standard treatnents and we know t he age
distribution of children with different types of
cancer and how many approxi mately are di agnosed
each year. So it actually is a nunber that we
could provide to NICHD and to FDA.

In terms of the risk--and one confoundi ng
factor is that the risk can be |ower, the risk can
be hi gh, depending on how | arge the dose is and the
patient population. |If you |ook at carboplatin as
one exanple used in the Good Ri sk Neurobl ast oma
Trial that COGis doing now, it is a |ower dose
The risk is relatively small.

Then you | ook at that sanme drug when it is
used in the high-risk population, in the transplant
setting, and the dose is three or four times as
much, then, obviously the risk is nmuch higher. So
it is aconplicating thing to assess the risk
because the risk is so nodul ated by the anticipated
outcone of the patient and the risks that are
percei ved as appropriate to try to achieve cure.

DR. SANTANA: Peter?

DR. ADAMBON. This is going to be nore of

a tangential response to that and it conmes back to
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sonme of the earlier questions. | think, as we not
only think about factors that should lead to a
study of a particular drug, we have to | ook beyond
what pharmacoki netics might be able to tell us.

VWhat | mean by that is | don't think
phar macoki netics is necessarily going to al ways
provide the answer. |In fact, there are sone
exanpl es where it clearly hasn't provided the
answer. So the studies that we take forward have
to look at factors in addition to what know edge is
al ready out there on PK. But that can't be the

only factor that drives this.

There is a great exanple of a drug that we

use in oncol ogy that we probably know nore about
than any other drug but it hasn't helped us with
dosing and that is 6MP. 6-nercaptopurine, we know
its plasma pharnmacokinetics in detail. W know
pol ynor phi sns and drug- nmet abol i zi ng enzynes. W
know active netabolites in the form of thioguanine
nucl eoti des and we have studied this now for over
twenty years

Despite knowing all that, none of those
turn out to be a good surrogate for toxicity and
probably for response. The best surrogate we have

for dosing that drug renains | ooking at the CBC
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So pharnacokinetics aren't always going to be able
to provide the answers even when we do themwel|.

They are a surrogate. They are an
i mportant surrogate for nost drugs. Cetting to
what Jeff said earlier for therapeutic drug
monitoring, we are so far behind the antibiotic
literature on this, we will never catch up. W
don't know what effective exposures are. W don't
know what toxic exposures are for virtually al
drugs, except, perhaps, for nethotrexate and
toxicity.

So we don't know that in the adult
popul ation. W certainly don't know it in the
pediatric population. 1t is a step towards,
hopeful ly, nore rational dosing and, hopefully,
potentially towards individualized dosing, but we
have to | ook at other factors. There are likely to
be other factors other than plasma pharnmacoki netics
that m ght be better predictive of efficacy or
toxicity be it pol ynorphisms and receptors that
have yet to be described on down the I|ine.

So, as we | ook at one of the factors that
should go into that as far as what do we know, yes,
we want to | ook at what do we know about the plasma

pharmacoki netics but that, in and of itself, may be
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i nsufficient know edge and there are still going to
be a lot of areas we don't know | would
second--as far as what we do know today, is we have
a good description of what the short- and long-term
toxicities are. W have a much harder tinme trying
to refine what has the inpact on efficacy been
Those shoul d wei gh heavily into the decision
process as far as prioritization

DR H RSCHFELD: If | may comment. | just
want to build on what Dr. Adanson stated in that,
even though there are limts to what is known, the
approach, | think, is so critical. One of the
historical facts is that there have been no
approved drugs for pediatric oncology for a |ong
period of tine. Between the 1970s and the year
2003, there was only one drug that was approved.

Yet, w thout having new drugs approved
through the systematic application of principles of
evi denced- based medi cine, in the context of an
infrastructure, the survival and the outcone data
have continued to inprove.

So, just for the public record, | don't
want --that there is the | ack of know edge neans
that the approach is not validated.

DR. SANTANA: Yes?
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DR. BLUMER: Just to expand on that, |
think that really is a key issue because | think,
as you prioritize these off-patent drugs, in
addition to the frequency of use and the safety
profile that the drugs enjoy, two of the things
that | nentioned before | do think have to help
gui de the process, and that is, given the favorable
out comes that so many pediatric-oncol ogy patients
now have, where you see drugs or drug regi nens that
are not working as well as expected, | think that
should raise a red flag and nmove that drug to the
head of the list, or sonewhere in the upper
echel on.

The sane is true for unexpected toxicity.
When you have an effective drug that, in a certain
age group or a certain reginen, is leading to
unexpect ed end-organ dysfunction, that, too, should
trigger this.

I think the other thing that we haven't
menti oned before, and it is interesting |istening
to people who focus on oncology tal k about this al
the tine because it is glossed over, but as sort of
a nore basic pharmacol ogi st, all of your reginens
are nulti-drug reginens. You are trying to close

your eyes and pick the effects of that one drug out
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of these reginmens.

I think that the issues of drug-drug
interactions have to cone to the forefront here and
be considered in part of what you are doi ng because
you are, in fact, creating a very conpl ex scenari o.
You are not just using 6MP but you are using 6MP
and net hotrexate or sonething else. Those things
do count. It is not that you just want to focus on
it.

Certainly, you may know that actinonycin
D, for exanple, may, in and of itself, be
hepatotoxic. But is there sonething about it in
the context of these other--with vincristine, for
exanple, that nakes it nmore so in a certain age
group because of the way that they handl e
vincristine, not the way they handl e the
acti nonycin D.

I just think those things have to be
consi dered as well.

DR. SANTANA: Alice?

MS. ETTINGER. In our historic phase | and
in our phase | studies, we are always | ooking at
pretreated patients who have ot her end-organ
toxicities, albeit their nunbers may | ook okay at

the nonent. But | think we have to consider that
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that is how we have al ways | ooked at those things
as wel | .

DR SANTANA: Peter?

DR. ADAMBON: | think that the chall enge
of prioritizing is probably not as daunting as we
think because, in reality, what we recogni ze as
pedi atric oncol ogi sts, we are really using a snall
famly of drugs and just changing the order of the
acronym

So, in solid tunors, you are--really, for
the vast mgjority of tunmors, you can count on one
hand the drugs and, for the others, you could
expand to the second hand. Wth | eukenm a, again,
you can count on ten fingers the drugs that are
currently used and that has virtually conplete
overlap of the solid-tunor drugs.

So we are prioritizing
probably--realistically tal king about a list as
short as ten drugs and, for the newer agents and
uncommon drugs, you probably could expand it to
fifteen. So it is not as daunting a task but it is
certainly an inportant task.

DR. SANTANA: Jerry?

DR FINKLESTEIN. | think Dr. Bl umer

obviously also hit the nail on the head because we
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do everything in conbination, as Peter nentioned.
So | would ask the basic scientists and the
statisticians, if we are going to do these
scientific studies, should we not, at the outset,
design them as conbi nati on-drug studi es and figure
out how we are going to analyze the interrel ations
because, doing them as single-agent studies is not
in keeping with the way we manage children with
cancer today.

I don't know enough about the statistica
anal ysis nor the science to say nore other than the
interactions would be very inportant anyway froma
clinical point of view

DR SANTANA: Ml col n?

DR SMTH | would just echo that. |
think, to study these drugs outside of the context
of useful conbinations, the way they are actually
used in the clinic, wouldn't be very contributory.
So the challenge, then, is the appropriate study
design that can include that data or else isolate
the specific conbinations.

DR SANTANA:  Any ot her coments? Let ne
try to summari ze, then, what | have been heari ng.
Dr. Boyett?

DR. BOYETT: One of the ideas that you
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m ght consider is that, obviously, you take
| eukem a, where you have a | ot of drugs, and
suppose there is a drug that you want to study that
is used in a particular reginen. You m ght take
the opportunity to consider--and suppose it is used
in conbination with another drug, just one other
drug for sinplicity--you night take the
opportunity--in COG you are going to register a
coupl e thousand patients a year. You m ght take
the opportunity on Day 1 to randoni ze patients to
get the drug of interest with nothing el se. The
other alternative would be get the conbination of
that drug and the other drug which they woul d
recei ve during whatever tinme of the reginen.

That gives you the opportunity to | ook at
the PK data over one day or two days, whatever, a
very short period of time. It wouldn't inpact the
outcone of the patients. These are active drugs.
Al so, then, you get the opportunity to pair that
information within a patient when they actually get
this same conbination or a little different
conbi nation later, it gives you an opportunity to
study drug-drug interaction and a potential inpact
of chronic treatnent fromthe beginning to that

particular point in tine.
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I think if we thought about those issues,
we may be able, in sone settings, to ferret it out.
Now, in |eukem a, there would be sone differences
because if you were studying 6MP and net hotrexate,
traditionally given in maintenance where there are
no blasts. On Day 1, of course, there are blasts
around and that m ght change sone of issues, but
you could |l earn some things, then, about outcomne,
as you nentioned, Jeffrey.

If you l ook at the inpact of these drugs
in the very beginning in circulating blasts or even
if you could be so lucky as to get a bone-marrow a
day or so after you gave these drugs, you would be
able to see the inpact of the efficacy as well.

DR SANTANA: Pat?

DR. REYNOLDS: | think the flip side of
the conbination issue is that, in some of our
conbi nati ons, we know what the contribution of
i ndi vi dual drugs is because random zed studi es have
poi nted towards that. 1In others, we don't. These
conbi nations were enpirically derived and the
i ndi vidual contribution of any particular drug to
it may or may be defi ned.

I woul d suggest, then, the prioritization,

that you m ght want to take into account those
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drugs in which phase IlIl studi es have denobnstrated
conclusively that the individual drug contributes

to outcone and use that as factoring the priority,
if there are opportunities for potentially

i mproving that outcone by understandi ng better how
that drug is delivered.

DR. SANTANA: Let ne see if | can try to
summari zes what | hear the commttee saying in
relation to this question. | think what |I am
hearing is that there is no one uni que factor that
one can use to prioritize any one drug versus
another and that it is a matrix of factors that
will help us decide which drugs get studied up
front.

The matrix that | heard goes fromissues
of addressing toxicity in drugs that my have a
narrow t herapeutic index but toxicity not only in
the context of acute toxicity, |like one would
predict with actinonmycin in terns of VOD but al so
i ssues of long-termtoxicity for the mgjority of
patients that are being cured and, related to that
i ssue of toxicity, to also |ook at drugs that nmay

have specific end-organ toxicities that may be

relevant to patients that ultimately will be cured.

So | think that, in a nutshell

file:///C|/Daily/1009pedi.txt (117 of 281) [10/24/03 11:24:14 AM]

117



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118
synt hesi zes the toxicity issue in terns of how one
could use it to prioritize.

The second issue that | heard was there
has to be sonme sense of the frequency of use if you
are going to have an inpact on popul ations. So
think the conmment that was nmade earlier of getting
sonme sense of which drugs are out there, how are
they frequently being used and in the context of
what conbi nations, to then provide sone idea of the
appropriate tenplates of study designs in which one
coul d then address these questions, whether they be
in conbination studies, in single agents early on,
periods of time where they can be studied uniquely.

So | kind of heard that comment, that the
frequency of use and how they currently fit into
the clinical trials that are out there woul d be an
important issue to try to help us prioritize.

We didn't really tal k about cost because
suspect nost of these drugs--well, the drugs we are
tal ki ng about are off-patent but | think we do need
to know what inpact of cost it would have in terns
of adding nore costs to the current studies that we
think could serve as tenplates to do these anal yses
or ask these questions on.

I heard sone coments about specia
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119
popul ations. There was a | ot of discussion about
younger children and how uni que they may be and so,
if there are particular drugs that are used
commonly in young popul ations, that we would use
that as one of the tools to select the drugs we
want to prioritize.

There was anot her special popul ation that
was not nentioned that | do want to nmention as ny
own contribution which is the
bone- marrowtranspl ant popul ation. There are a |ot
of patients in pediatrics that are undergoi ng
bone-marrow transplantation with very high doses of
therapies. | think that will be true for the next
five or six years until the phase |1l randoni zed
studi es are out.

So, bone-marrow-transpl ant - popul ati on
patients particularly solid tunors, are a uni que
popul ation in which, if there were drugs in that
popul ation that one wanted to prioritize, would be
rel evant because they are a unique popul ation in
terns of their prior history and what is going to
happen to them after that.

| heard sone coments about when drugs are
prioritized for these off-patent studies, that we

have to pay sone attention to conbination usage and
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what opportunities we may or nay not have to then,
ultimately, get the answers that we want.

| heard sone coments about drug-to-drug
interactions and bringing that into the forefold of
studies that we want to do so that if we are
addressing i ssues of safety and toxicity, we wll
have the right answer at the end.

And then | heard sone conments about how
we really should be selecting drugs fromthe
of f-patent list in which there is a track record
that they are efficacious. So, ultimately, if we
get the answer that we want, it will inprove the
safety and will inprove the efficacy and we won't
be conprom sing anything for our patients.

So that was kind of ny summary of the
comments that | heard as people comented on
O her people can contribute to additional--yes?

DR STEWART: Coul d you, perhaps,
el aborate a little bit nore on your selection, in
terns of the special population. You indicated the
bone- marrowtranspl ant population is a specia
popul ati on. Were you thinking of that fromthe
perspective of those patients getting higher
dosages, having prior therapy, organ dysfunction

DR. SANTANA: All of the above. That
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popul ation of patients, to nme, represents patients
that historically have had very aggressive therapy
early on in their treatnent. They are now going to
undergo another nodality that, in npst protocols,

i nvol ves much hi gher doses of therapy, primarily
the mpjority of them al kyl at or based.

They have unique toxicities to liver, to
ki dney, to CNS that we haven't really investigated
very well. Sone of those patients are being cured
with that modality. | think that is a special
popul ation in which some of these drugs are being
used in the context of clinical research and we
really don't know very well how to use them

Pat ?

DR REYNOLDS: Vic, | would just echo
that. | think you raised a very good point, that
the use of these drugs in the myel oblative setting
is quite different than the use in the
nonmyel obl ati ve setting. By bone marrow
transplant, | assune you nmean self support.

DR SANTANA: Yes; that is what | neant.

DR. REYNOLDS: Whether it is autol ogous,
peri pheral bl oods or bone marrow or all ogeneic.
think that is clearly a different popul ati on and

probably needs to be considered differently from
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the general popul ation. The pharnmacokinetics wll
be i mensely different.

DR SANTANA: Dr. Finklestein?

DR FINKLESTEIN. Victor, | would like to
hear from the pharnmacol ogi sts. Although I
menti oned obesity in terns of steroids, | would
like to hear about whether they consider obesity as
a challenge in ternms of all our other oncol ogic
drugs and whether that should be considered in the
m X because we are well aware in pediatrics,
obesity is a problem

DR STEWART: Victor?

DR, SANTANA:  Yes?

DR. STEWART: | would certainly like to
echo that that is especially a problem considering,
| guess, sone of the more recent reports that the
adol escent popul ation of the United States is
starting to becone nore obese. Yeah; | would
definitely think that is a popul ation we woul d
consi der.

DR SANTANA: Peter?

DR ADAMSON: | would echo that. | think
it has some very practical inplications because, on
a day-to-day basis, we actually don't know how to

dose the obese child. Do you do ideal body weight?
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Do you do actual body weight? It is a variable we
are probably not tracking particularly well.

I think, as this discussion could probably
go on for a while, we are going to uncover nore and
more of what we don't know. As far as drug
interactions are concerned, | think the drug
interactions of the cytotoxics--between
cytotoxics--are the tip of the iceberg because what
we don't ever consider are the antienetics that we
adm ni ster routinely with these cytotoxics.

That is probably having as |likely an
i mpact on their disposition as any of the other
cytotoxics. W use corticosteroids alnpst with
i mpuni ty not thinking about what inmpact it would
have on efficacy. Wat struck ne recently is
aprepitant, a new antienetic. |In the label, it is
specifically tal king about CYP 3A4, CYP 3A4, 5, and
drug interactions and data on specific drug
interactions which is remarkable data for the | abe
but what it really highlights is all the
antienetics--1 nmean, people, | think, are going to
avoid that in certain situations but we shouldn't
take confort that using other antiemetics are, in
fact, safer because we sinply don't know the

interactions that are taking place.
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So, understandi ng drug interactions has to
be a maj or component of any study we do and it is
not just limted to other cytotoxics, sonething
that we don't have any control over right now as
far as gathering data. It is probably as nuch so
the supportive-care nedications that are
adm ni stered concomtantly with the cytotoxics.

DR. SANTANA: Any other conmments on this
particul ar question? GCkay, let's go on and nove to
the second question. Are there any comments, and
amsure there will be, on the proposed selection as
di scussed by the National Cancer Institute on the
drugs actinomycin D and vincristine as priority
choi ces and others to foll ow?

DR H RSCHFELD: May | just clarify the
question here. The limtations are essentially
resource limtations. So what this comittee will
do i s nmake sone recommendati ons or endorse sone
recommendati ons. Those will be carried forward
into a master list for all of pediatrics.

What we anticipate is that, within that
master list of prioritization, there will be sone
slots avail able for oncol ogy-related drugs. But we
don't have any assurance if and how many of the

recomrendati ons would go into the master list. So
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we are going to operate on the assunption that we
wi Il have at |east one, and potentially two, in
there and the Iimtation, as Dr. Mattison pointed
out, is the current-year funding.

But it doesn't nean that, in sone
subsequent framework, other drugs could al so be
part of the general nechani sm

DR. SANTANA: Steve, and the people from
Nl H maybe can help nme, what is envisioned in the
process if there are twenty drugs, let's propose,
that ultimately nake it to the list and there are
only enough funds to study three? What happens to
the other seventeen? Do they come up again for
review in a year when nore noney cones up? Do we
have to reprioritize those? 1Is there an allocation
system of how we go down the line? Can you clarify
that for us?

DR. MATTI SON:  The way that we have
currently been operating, once a drug gets on the
list, it is then available to us for exploring in a
variety of ways including preclinical eval uations,
clinical trials and so on

We have tried to keep the list small so
that we can operate in a reasonable way with the

FDA in terns of |ooking at once a drug is listed,
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what needs to be done in terns of filling data gaps
to nmake that drug nore appropriately useful in
pedi atric popul ati ons.

During that discussion phase, we sonetines
di scover information that puts a drug on a sonmewhat
slower track for clinical trials. W nay not be
abl e to agree on what the endpoints for the trials
shoul d be. We may not agree on how the studies
ought to be conducted. And so we need to bring in
other folks to |l ook at the drugs and hel p us think
through the strategy for studying them

If we are not able to get to a drug in a
given year, we will continue to |look at that drug
until the data suggest that there is no further
need for information about that drug. So, yeabh;
they will continue to be on a waiting list. W may
get additional funds across the course of a year
that we hadn't anticipated at the begi nning of the
year which would allow us to pop a drug into a
st udy.

We nay be able to negotiate with an
institute like the Cancer Institute in terms of
some sort of collaborative activity to study the
drug. So all of the above, | guess, is the answer

to that question.
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DR. SANTANA: Malcolm can you clarify for
me a process issue? How do you envision--for the
pur pose of discussion, we say vincristine is the
drug that we are going to push. How do you
envision that in the current clinical research
protocol scenario how you will get to the point of
maki ng sure that that drug gets studied the way we
are recomendi ng that it be studied?

There are going to be sone process issues,
sonme nmaybe regul atory issues. Have you thought
that through, how that mechanismis going to help
us get to where we want and what barriers we could
be finding down the road?

DR. SMTH: | think the process issue
goes, and probably Anne coul d address that, should
address that, as well--the process would be an
agreenment that this drug should be prioritized,
then the FDA's witten request, NIH, N CHD
preparing the RFP and then a response to the RFP
So there woul d be those steps al ong the way.

I think, in advising NICHD, we woul d want
to nake sure that the RFP that was bei ng prepared
was consistent with the priorities of the experts
in childhood cancer in terms of the clinical trials

that they are doing through the COG and woul d
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really nake the greatest contribution for our
under st andi ng of the drug sel ect ed.

But the process does go through the RFP
and then, presumably, the Children's Oncol ogy G oup
responding to that with a proposal. So there are
multiple steps along the way to nake sure we get it
right.

DR. SANTANA: Can | clarify that? You are
not excluding other groups like, for exanple if the
Brain Tunor Consortiumwanted to participate in one
of these RFAs or two or three major institutions
wanted to respond. How do you envision that?

DR SMTH | think it depends on the
scope of the RFP. If we want to do the popul ation
PK study, if that really is the intent, and
particularly if we are interested in young children
receiving, or infants receiving, vincristine, it
has got to be nationwide. Really, the only
feasible way to do a study like that, if that is
the study that needs to be done, is to build up on
the nationwide clinical-trials mechanism so
think the extent to which any RFP m ght be directed
or not would really depend on the focus of the RFP

DR SANTANA: Jerry?

DR. FINKLESTEIN. While | recognize the
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129
interest in actinonmycin D and vincristine and, |
guess, as a user for over forty years, it would be
kind of fun to know a little bit nore about them
On the other hand, actinonycin D has a very limted
use in pediatric oncol ogy today.

I think we understand a fair anount of
vincristine in terms of the immediate toxicity.
One of the drugs that was mentioned both by G eg,
by our Chair and by other people, which | consider
quite frightening as a user, is cisplatinum If
this question is asking us to prioritize or at
| east to give a view and what we woul d think should
be really nunber one on the list, with due respect,
Mal colm | really think cisplatinum which is used
in just about in every child who has a brain
tunor--the second nost commopn cancer in pediatrics
are brain tunors--is used in our patients who have
bone tunors and a whol e host of other diseases.

Consi dering we know very little about
cisplatinum | wonder if this conmmttee and,
per haps, other individuals would comment on whet her
the prioritization should be |ooked at in terns of
ci spl ati num as our nunber-one choi ce.

DR. ADAMBON. | amgoing to have first a

response to Jerry. | think cisplatinis certainly
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onthe list. It would be inmportant to actually

| ook at the patient numbers, | think, because
don't know where it would rank as far as
utilization relative to vincristine and
actinonycin. | think that is a nunmber we can get,
we can | ook at, but | don't know that.

As far as doi ng pharnmacoki netic studi es of
cisplatin, I think we need to carefully |look at the
literature to see what the likelihood that that is
going to potentially sort out the issue because
there is free platinum pharnmacoki netics which are
very brief duration and whether we are going to
actually be able to sort out, even if we do it,
based on that, | amnot certain.

But there may well be, and we have to
| ook--there may be other questions we ought to be
asking that can say what is the risk, what are the
risk factors, for toxicities, what should we be
| ooking at. It nmay be that plasma pharnmacoki netics
there has much less of a role, potential role, than
ot hers.

But | agree, as far as when it comes to
dosi ng, what makes pediatric oncol ogi sts nore
nervous, cisplatin is probably at the top of the

list when it cones to the concerns that you have as
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far as long-termtoxicity.

| did actually have a question, if | can
renenber it now, on the process. So the paradi gm
that we currently have in place with the
coordi nating center and proposals, | am assum ng
that that is not the only paradi gmand, for cancer
drugs, in fact, may not be the paradi gmyou woul d
utilize. 1In other words, a separate coordinating
center, if you are going to be doing studies on the
backbone of an ongoing phase IIl trial, would not
seemto be sort of a good use of resources. Aml
correct in that assunption?

DR ZAJICEK: | think that is correct.
Again, we haven't tal ked about the nuts and bolts
but it nmakes intuitive sense that if the NC has
their own coordinating center, that we woul dn't
want to be reinventing the wheel here by having
themreport to another coordinating center

DR MATTI SON:. W have had a series of
di scussions with several of the institutes that
have fairly extensive networks of clinical-tria
studi es and we are working out the mechani sm by
whi ch we preclude duplication of effort and | ook at
ways of devel oping efficiency in inplenenting and

conducting these trials.
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DR ADAMSON: My other question | should
know t he answer to but when you are up to capacity,
how many studi es do you envision | aunching every
year? Is it two to three? Is it five to ten?

DR. MATTI SON:  We are | ooking at probably
sonething in the range of six to eight a year,
maybe nore initially. The issue is going to be
staffing and the ability to continue to provide
oversight to these tracki ng adverse events, dealing
with the reporting requirenents. So sonething |ike
that, given the appropriate |level of resources is
what we woul d hope to achieve.

DR. ADAMSON:. The appropriation, though,
is then set aside--when you say you are going to do
the study, that year's appropriation is set aside
to conplete that study or--

DR. MATTI SON:  We can use either
nmechanism W can fund for actual costs or we can
fund into the future through the conpletion of the
study. CQbviously, the first mechanismallows us to
get nore studies going and then potentially
provi des sone | everage for our coll eagues in
Congress or for you to use.

DR. SANTANA: Dr. Boyett?

DR. BOYETT: Actually, | have two
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coments. First off, cisplatin, |I definitely would
move above actinonycin D, perhaps certainly not
above vincristine. But it is an inmportant drug in
nmedul | obl astoma and it is use is linted due to
toxicity and maybe it is not because of the PK and
maybe there are problens with studying it, but I
haven't heard di scussi ons about those technical
difficulties with the other drugs. Maybe they
exist. Maybe they don't exist. But | certainly
think it should be considered.

The second has to do with the process.
Qoviously, if you are studying vincristine, COG-if
you want to extrapolate to the popul ati on of
children in the U S is the US., COGis the
appropriate research tool to target. But then when
you al so say that you are going to nmake sure
that--you are going to try not to duplicate effort
with the coordinating centers, et cetera, you are
really sole-sourcing and limting, | think, your
opportunity to be successful in your endeavors.

Maybe that is what you want to acconplish,
but | think that you have to | ook at the efficiency
of existing systens and things and how t hey m ght
serve your needs for the future.

DR MATTI SON:  Agreed.
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DR STEWART: | would just like to nmake a
comrent in regards to selection of the drugs. It
is very difficult when you have a list of drugs to
make a decision. Cisplatin, to speak to that in
terns of it is a very inmportant drug, a very
i mportant conpound, for pediatric oncol ogy.
Obviously, it is used very extensively.

However, | can speak very directly to the
phar macoki netics of it and the nethodol ogi ca
considerations. It is a very difficult conmpound to
measure. There are a nunber of studies that are
published with cisplatin in pediatrics. | am not
sure that that is exactly the conpound we need to
be going after.

What | think you need to think about is
what Jeff said a little bit earlier this norning
and that is, when you want to think about what
conmpound to study, you think about conpounds that
have--when you start |osing efficacy or a conpound
starts denonstrating toxicity. That is exactly
what happened with dactinonycin. It started
denonstrating toxicity in a very young popul ation

That was sort of the stimulus for us to
have the neeting that we had in May that Ml col m

was tal king about a little bit earlier and what
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causes us to want to look into why is it that these
kids are getting toxic. That sort of was the
pronpting that | ed us down that path and what
caused us to want to propose to | ook at

dacti nomyci n and subsequently vincristine.

So | would strongly urge the panel to
consi der studying those two conpounds. They are
two very inmportant conpounds in pediatric oncol ogy
and | think these are two conpounds we need to be
| ooki ng at.

DR. SANTANA: From a personal point of
view, as an investigator, | would support those two
drugs if sonehow we coul d get both of them funded
because | think these--Iike sonebody mnentioned
earlier, the concern with both of these drugs,
particularly in the younger popul ation, they may
have sonme interactive effects. It may not be the
actinonycin. It may be the vincristine that they
can't handle very well.

So this is an ideal pair of drugs to study
if one is trying, for exanple, to address this
i ssue of toxicity in the young age group. But |
thi nk separating them and conpeting one and the
other is one comes first and the other one cones

second. |If there are not enough funds, then we nmay
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not be able to get the real answer to at |east one
of the problenms which is the issue of toxicity in
the very young.

I think sonmebody over there was shaking
thei r head.

DR. ADAMSON: This nmay be a situation
where we really have to think out of the box
because | think we can potentially do a single
study with vincristine/actinonmycin as a single
study because actinomycin is always admni ni stered
with vincristine.

As a single study--1 nean, we should be
able to figure out fromthe sane speci nens what is
going on. Vincristine is used beyond that and so
we have to it take into account, and it gives us an
opportunity to | ook for an interaction because
there is clearly a popul ation that gets vincristine
that does not get actinonycin.

But, in this case, we may be argui ng over
somet hi ng we shoul dn't be argui ng because | think,
if you are going to study one, you can al npost, at
the sane tine, study themboth. So the discussion,
per haps, should be can we prioritize the
conbi nation vincristine/actino and cisplatin. |

mean, | don't knowif | would try to separate them
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137
out sinply because we don't adnit--except for one
dose on one protocol, actinomycin--1 think that is
right--is always given with vincristine.

DR H RSCHFELD: Although it wasn't
specifically mentioned in your excellent summary of
factors for prioritizing and for consideration,
bei ng practical and for the success of the program
I think feasibility is also a consideration. |
woul d just want to, without reflecting any bhiases,
state that if assays exist for one drug over
another, or if conditions exist to favor the study
of one drug over another, in order to establish the
credibility of the program that could be a
consi der ati on.

DR. SANTANA: | agree. Malcol n?

DR SMTH. | was going to neke the sane
point that Peter did. If, in fact, the
phar macol ogi sts think it would be feasible to,
since they are always used together, to do both of
those together, that would be a great use of
resources in terns of kind of minimzing the burden
al | around.

One question that | would have, and | take
the points about cisplatin, we haven't discussed

the anthracyclines, particularly in the younger
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138
popul ation. If there is any sentinent that we
shoul d | ook at the effect--at sonething about the
anthracyclines, particularly in the youngest
popul ati on.

DR. SANTANA: Any other conments on that
i ssue of anthracyclines? Peter?

DR. ADAMBON: | think the other popul ation
gets back to Jerry. Anthracyclines in the obese,
think, are a real big question of what to do
There is some data fromthe adult literature as far
as changes in drug disposition in the obese, but it
is really an unstudi ed area.

DR SANTANA: Dr. Mattison?

DR MATTISON: Could | ask for comrents on
anot her issue that came up earlier which is how
shoul d supportive care be prioritized agai nst the
active agents? Should we focus to any extent on
sone of the other therapeutic nodalities that are
used in this population? Should it be given higher
or lower priority? Can you help us think through a
little bit about how to deal with that issue?

DR. SANTANA: | think one of the problens
in dealing with that, | have to admt that, for
exanple, when it cones to supportive care issues of

antienetics, the practice is not as structured and

file:///C|/Daily/1009pedi.txt (138 of 281) [10/24/03 11:24:14 AM]



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

is not as adhered to as what we do with the
oncol ogy drugs.

So, even in ny own institution, there are
50 different ways in which you can give steroids
and ondansetron and Ativan and everybody has their
own little recipe. So the problemwth, for
exanple, the antienetic supportive-care issue in
how to use this nmechanismto do this is that |
think we lack the rigor currently, in the current
protocol structure that we have, to be able to
approach that successfully early on in this
process.

So, when | | ook at supportive-care issues
in contrast to oncology drugs, | think we are a
little bit ahead in oncol ogy drugs of having a
successful outcome with this initiative than we
will be with, for exanple, antienetics. That is
just ny general comrent because the structure is
just not as tight there.

If what we are looking is to advance the
public-health needs, the structure already exists
for the oncol ogy drugs and we may be able to have
some success after a few years. | think the others
shoul d be done but, in terns of priority, | don't

think, right now, we have all that structure in

file:///C|/Daily/1009pedi.txt (139 of 281) [10/24/03 11:24:14 AM]

139



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

place to be able to do it effectively.

That is nmy own bias. Peter?

DR ADAMBON: | think if you were to tel
us realistically, keep your list to three, there
woul dn't be an antiemetic on that list. | think,
havi ng said that, we should | ook, in the broader
pedi atric popul ati on where antienetics are used for
post - operative nausea and voniting and, if we can
impact on the priority of what antienetics are
going to be studied in the broader pediatric
popul ation, then I think it woul d make sense to
say, well, which of these are being utilized nore
heavily in the oncol ogy popul ation

But | would be interested if anyone
thinks, if we had a list of n equals 3, that we
woul d have an antienetic as one of those three.

DR. SANTANA: Alice?

MS. ETTINGER. But if we were going to
take a conbination of vincristine and actinonmycin
or a platinum we could build in a structured
antienetic reginmen at that same tine. | mean, just
as conbining it as well.

DR. SANTANA: My comment, Alice, was
primarily because | heard Mal col mvery astutely say

that there already exists a clinical trial--there
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already are clinical trials in which some of these
questions can be "plugged in" w thout having to
reinvent the wheel. So | was just responding from
a strategy point of view that the advantage of sone
of these oncol ogy drugs that we are discussing is
that you could plug in the questions relatively
easy.

I still will have to be convinced but the
structure already exists that we may be able to do
that nore efficiently rather than having to design
another new trial that will address these questions
separately. | think the nore drugs you add, the
nmore conplicated it gets.

But | do like the comment that Peter nmade.
I think the group at the NIH obviously, in terns of
supportive-care drugs, supportive-care drugs are
used across different diseases in pediatrics. It
is not only unique to oncol ogy.

So if you guys get a sense that there is
an interest from anesthesiol ogists in studying
antienetic in radiation therapists or use
antienmetics, then one of those drugs potentially
may nmake it to the top ten where there may be sone
funds to study. Then, certainly, we would find a

way to plug it into our systens because | think it
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woul d be appropriate.

M5. HOFFMAN:  Addi ng onto that, Congress
j ust nmandated noney through the MD. Care Act for
Muscul ar Dystrophy. Their main drug is prednisone.
So it mght be through NINDS or NI M5 because they
are actually just neeting about clinical trials and
they don't have official clinical trials going.
But it would be different. It is a nale
popul ation. It is three and up. But it nmight be a
good way to get prednisone with that as well

DR. MATTI SON:  Yes. One of our coll eagues
in NNCHD is responsible for that area and we have
al ready begun a discussion with them about the
potential of |ooking in that area.

DR SANTANA: Dr. Roberts?

DR. ROBERTS: | would like to go back to
Peter's conmment about studying actinomycin and
vincristine together because they are used
together. Froma regul atory perspective, we woul d
really have to think outside the box to figure out
how to do this process.

That doesn't nean it can't be done. But
the witten request is issued to the application
hol ders of the approved products. That would be if

there is any innovator left for vincristine and to

file:///C|/Daily/1009pedi.txt (142 of 281) [10/24/03 11:24:14 AM]

142



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

any generic houses that have vincristine for a
vincristine witten request. For actinomycin, it
woul d be for the application holders of those
approved products.

So you could--and | amthinking off the
top of nmy head because we haven't had this, but it
is a significant probl emwhen you do a conbi nation
If we, in conjunction with our coll eagues at
NCI - NI CHD, and the Division of Oncol ogy, could cone
up with a set of studies that would address how to
| abel both of these products when used in
conbi nation, then you would issue the sane witten
request to each of the sponsors.

But there would have to be ways to get
information to ultimately | abel those individua
products because that is what the goal is. So,
throwing into the mx in the
vincristine/actinonmycin studies to study themin
conbi nation and now trying to study sone
antienmetics at the same tinme, there is just no way.
It just logistically and froma regul atory point of
view coul dn't be done.

DR. ADAMSON: Just to clarify what | am
thinking as far as antienetics, | think you have to

include antienetics as a covariate. It is not
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sonet hing that | would say you could study in the
context of a single study. As far as the
conbination, this is a question for you, then. The
witten request, when it goes to industry, my guess
is there won't be a stanpede to respond for these
two drugs.

Can the witten request, when it then
comes to the NIH, be different?

DR ROBERTS: No. The witten request
that is issued to industry has to be identical to
what we send to the NIH  Now, the reason is that
i ndustry, the industry that owns that product and
owns the label, is going to | ook at that witten
request and they are going to |l ook at the studies
that are involved and say, as you have
predi cted--probably, they will say they aren't

going to do them

But at |east they have received an outline

of what those studies are. Once those studies are
done under a contract and come back, if those
studies don't look at all Iike what we asked
industry to do, that is a real problemfor us
because we are going to ask themto put that
information in the | abel and now they may have

studi es that they never even had a chance to say
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they didn't want to do them

So it is going to be problematic for us to
get themto put that information into their |abel

DR SANTANA: | think Richard has a
conment related to that.

DR PAZDUR. Couldn't you have the two
studi es i ndependently going out to each of the
sponsors. \Wen they come back to the NIH, could
you then conbine them together?

DR ROBERTS: Well, what | was proposing--

DR. PAZDUR: If they are identical studies
but you putting together

DR. ROBERTS: |f they are being studied
together then | would assunme that the group of
studies would be identical. So the vincristine
manuf acturers would get X witten request and the
actinonycin manufacturers would get the same X
witten request. So, in essence, when they al
turn it down, we will be sending a single witten
request to NI H

DR H RSCHFELD: Just a point of
information. | ampositive there is only one
source for actinonycin D and | believe there is
only one source for vincristine, just as a point of

i nformati on.
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DR. SANTANA: NH, | think, had their
hands up over there, generically.

DR. MATTI SON:  Yeah; we have generic
hands.

DR. SANTANA: Since we are talking
of f-patent; right?

DR MATTI SON: W have had a series of
di scussions with our coll eagues at the FDA about
this and we are still working through sone of the
interpretation of the law. But, Rosemary, it was
my understanding that, after the witten request
was refused, we essentially becone the sponsor and
we can negotiate with you the studies that
ultimately get performed. That was the agreenent

that we had at the retreat, at |east.

DR. ROBERTS: | would say that this is not

the forumfor us to get into that. | think that we

have had sonme difference--basically, the | aw
i ndicates that the contract is to contain the
el ements of the witten request. So | don't see
how there can be negotiations of any significance
since that is what the law says. | think that is
what we discussed at the retreat.

DR. SANTANA: Malcolm are you going to

respond to that? |If not, Jim has been having his
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hand up.

DR. SMTH: | was going to respond to
that. | don't know what the lawis but | think it
is, perhaps, a noot point because, if there are two
requests, if there is one request that says, we
want you to study dactinomycin. Here is what we
want you to do. That's fine. And there is another
request, we want you to study vincristine and here
is what we want you to do. That's fine.

That request goes out. The fact is, the
way it is functionally inplenmented, at the end
user, can be one protocol that is going to study
bot h of those, the sanme patients, one inforned
consent and so on. So, the request can still be as
two. Wen the study actually done, the sane
patients are participating. The sane sanples are
bei ng used to test both.

The response back can give you the
dactinomycin data. The data that you get can give
you the vincristine data. | think we can work it
out. The pragmatic issue that | was worried about
earlier was whether you could do it, the sane
patients could be used for both drugs, if that can
be addressed, and | think there is sone way that we

can find a way to nake the RFP process work.
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DR, ROBERTS: | think the key factor is
the fact that FDA and NIH and the appropriate NC
and the people that are vested in these studies are
going to work on that witten request together to
make sure that it contains appropriate information
to | abel these products for us in this group of
patients.

So, hopefully, Don, we have worked out
that before we issue that witten request to
i ndustry because, again, we can't change that
witten request because industry needs to | ook at
it and to know what they are denying doi ng.

DR. SANTANA: Dr. Boyett? You withdraw
your question? Any further comrents. Let ne see
if | can summarize. Yes; |'msorry.

DR REYNOLDS: Just to address what
Mal col msaid, | think, of the practical natures
that needs to be considered in this, since you are
targeting, studying very young children, is the
anount of bl ood you can obtain which IRBs will
limt. It may not be possible if the bl ood
requirenents for particular assays are such to do
both in the same patient. So that has got to
factor into this as well.

DR. SANTANA: Yes; | think that fits into
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the comment that Steve nmade about feasibility. |
think he was tal king about feasibility of assays
but | think feasibility is much broader in terns of
maki ng sure that you have the right patients, the
ri ght anount of blood, all these other feasibility
i ssues hopefully have to be considered in the
prioritization of the drugs because it may be that
if you are using an assay that requires a |lot nore
sanple, that it may not be feasible to do it in a
2-week-old or a 1-nonth-old.

So | think those issues, also, to ne,
enconpass feasibility in terns of prioritization
Yes?

DR. FINKLESTEIN: | have a question for
the FDA. Since npbst of the drugs we use in
pediatrics are in conbination, does that nean, and
this has undoubtedly been discussed at ot her
nmeetings but, perhaps, we could use a refresher or
I can. Does that nean that |abeling the drugs as
drugs that are used in conbination is sonething
that you really can't do?

DR. SANTANA: And, kind of as a corollary
to that because | have been thinking about this, so
when a brand-new entity, a brand-new drug, is

approved, | amthinking of when | used to
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participate in the adult comittee, anthracycline X
is approved for the treatnent of netastatic Y in
the context of this reginen. Isn't that howit is
approved? The drugs are not approved uni quely just
sitting by thenselves. They are usually approved
in the context of a nunber of trials that have
other drugs in them

So why is this different?

DR H RSCHFELD: Rick might want to
comrent further but we have addressed this, as
Jerry pointed out before, and it is the |abeling
reflects what the data support. |If the data
support its use in conbination, and we have sone
very concrete examples of recent approvals, if I
could nention a product, oxaliplatin was approved
in conbination with 5-fluorouridine and not as a
singl e agent.

In fact, in that specific case, the
si ngl e-agent data woul d not have supported an
approved indication. So this is rather comon

Rick, did you want to add?

DR PAZDUR. | think that is a good
exanple. So, if the drug is studied in a
conbi nation, the label for the product that is

being investigated will be labeled with that drug
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151
that is was being studied. Now, that doesn't
necessarily nean, for exanple, the 5-FU | abel was
updated to reflect its use with oxaliplatin
because, in order for that to happen, you nust
isolate that you definitely need that 5-FU and that
brings us into study design here if there was a
singl e-agent 5-FU arm et cetera.

DR. SANTANA: Yes; | think in the context
we are talking about is a strategy to study both of
these drugs and then get information for a change
for both Iabels in the context of using themin
conbi nation. Good.

Any ot her coments on Question 2 before
try to summari ze? So | sense that there was sone
support fromthe comrttee in terns of
prioritization of vincristine and actinomycin D
because of some of the issues that were discussed
before by Ml col mand others. But, in the context,
if they could be prioritized equally, if the
opportunity exists to do that in a reasonabl e study
design, so that we could get two bangs for the sane
buck.

I got a sense that the comittee was
supportive of these drugs but far nore supportive

if there was a strategy in which we coul d study
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them together and that probably could nove us up in
the last of drugs that could be studied.

Then | heard sonme di scussi on about
cisplatinum | didn't put ny two-cents worth, but
I guess it will cone up with Question 2. W m ght
as well open Question 3 which is, what are other
drugs that could be studied and what woul d be the
rational e.

I think we have tal ked about sone
vari abl es that could be considered in
prioritization and we really--at least | didn't
conme prepared to discuss cisplatinumin detail but
I think there were sone things about cisplatin that
were nmentioned that are relevant in terms of the
popul ations at risk in which the drug is going to
be used. End-organ toxicity is a major issue with
ci spl ati num

Feasibility is a question of cisplatinum
in terms of the assays and how pharmacoki netics
predicts toxicity and/or efficacy. So, to ne,
cisplatinum in response to Question 3, would be a
drug that | think needs to go through the sane
ri gorous process that you guys have already done
for actinomycin vincristine and al so, hopefully,

cone to the conclusion that it is a drug that
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shoul d be noved up in the priority list.

Pet er?

DR ADAMBON:. Actually, | was going to ask
Steve to clarify. Wen | read Question 3, |
thought--my interpretation was are you talking
about agents other than anti-cancer agents that
shoul d be studied in the popul ation

DR. SANTANA: Oh; was that the gist of
that question?

DR. ADAMSBON:. Because | sort of thought we
woul d agree that cisplatin would be high on the
list if it were feasible. That was ny sense.

DR. SANTANA: Let's clarify. Question 3
relates to this list of other off-patent drugs;
right, oncol ogy of f-patent drugs?

DR HI RSCHFELD: Right. Specifically, the

oncol ogy.

DR. SANTANA: Yes?

DR ZAJICEK: W have an interest in that
answer, too, though. |If there are any other

cl asses of drugs that you think should be studied,

we woul d be very interested in discussing those.
DR. SANTANA: W can discuss it as a

corollary to that question if people want to

advi se. Dr. Reynol ds?
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DR REYNOLDS: | would add 13-cis-retinoic
acid which is used as standard-of-care therapy for
neur obl astoma and is not off-patent to that list as
a nononcologic but it is used as an antineopl astic.

DR. SANTANA: | woul d support that but |
want to make sure that we use the sane nodel for
all drugs, that we go through the exercise of
asking the question, the popul ati on nunbers, the
usage nunbers, the populations in which it is at
risk, the issue of toxicity. | want to make sure
of that.

I would agree with you, it is an inportant
drug to study and, because of ny own bias for that
drug, | want it studied. But | want to nake sure
that we apply the sane rigor to whatever drugs we
advi se that should be on the priority Ilist.

So could you respond to that in retinoic
aci d?

DR REYNOLDS: Yes. | nean issues of
popul ation, it is really restricted in pediatric
oncol ogy to high-risk neuroblastoma. So we are
talking within the U'S,, what, approximtely 200
patients a year would be getting the drug

As far as toxicity, there hasn't been a

whol e ot of toxicities that one can point to with
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155
this that would be life-threatening. Wthin our
phase 111 study, we did have some urem c syndrome
that may have been attributed to the drug in snall
nunbers of patients.

But | think that it is an understudied
drug in terns of the variability in terns of the
met abolismand, in particular, in ternms of the
bi oavailability. It is a suboptinmal formulation
especially for young children. So there is a great
potential with this drug for there being
under dosi ng and subt herapeutic dosing going on in a
substantial nunber of patients.

Because, in a phase Il1l randon zed study,
as a single agent, it is shown to contribute
significantly to event-free survival in high-risk
neurobl astoma. Then there are opportunities, if
one coul d avoi d underdosi ng those patients, to
i mprove out cone.

DR. SANTANA: Pat, how do you respond to
one of the concepts that was circul ated earlier
that one of the criteria for naking it to the list
woul d be a drug in which we have sonme evi dence that
we may be | osing efficacy because of increased
toxicity. How would you respond to that in the

context of the retinoids?
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DR REYNOLDS: In the context, at |east of
13-cis-retinoic acid, | would say that | don't know
that we have evidence that toxicity is causing |oss
of efficacy. | think that we have sonme evidence
accunul ating that |ack of appropriate dosing m ght
be potentially |eading to subtherapeutic |evels.

But | would have to say that we don't have the
evi dence on toxicity.

I would say that there may be that
evidence for transretinoic acid in the setting of
APL. But | would defer to Peter and Malcolmto
comment on whether they think that is the case.

DR. SANTANA: Dr. Stewart.

DR. STEWART: | guess maybe | shoul d ask
this question of Dr. Hrschfeld, but in sone part,
Pet er and Mal col m have conme with their honmework
prepared in terns of nunbers and what not. | am
just wondering, is it possible that there be a
conmittee or a subcommittee or some nore formal
mechani sm by which this homework could be done to
sel ect other drugs, | guess is what | amtrying to
ask, so that these nunbers and the detail that you
are trying to get could be obtained.

DR. SANTANA: | guess what you are asking

is now that we have advi sed the FDA and,
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indirectly, the NNHin this forumof what criteria
we woul d want for you guys to weigh on in the
prioritization, who, now, does the honmework to go
out there and do this for this list of drugs. |Is
that what you are asking?

DR H RSCHFELD: It is done
col l aboratively between the FDA and, within the
FDA, the Oncol ogy Drug Division and the Division of
Pedi atric Drug Devel opnent and with other
col | eagues including the clinical pharnacol ogists
and pharmtox col | eagues.

It is done in collaboration with
coll eagues in the NICHD and in the other rel evant
NIH institutes which, in this case, is the NCI. So
the short answer is we don't have to appoint a new
wor ki ng group. W have a process in place but,
because of linmted tinme in our own sense, based on
the neeting that you hel ped organi ze, we got a
starting point.

So we took the discussion fromthe nmeeting
earlier this year as a basis to proceed and we are
taki ng now the di scussion that woul d occur today as
further basis to proceed. |In that process, we are
not shy about asking for help or outside

consultation. W both formally and informally
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request consultation in this area.

DR. SANTANA: Rich, did you have a
comrent ?

DR. PAZDUR: That is the point that |
would like to make is just follow up from Steve
We could easily, instead of having a subconmittee,
have external consultants before we make a
deci sion. \Whenever we make a decision, if we don't
take it to ODAC, et cetera, generally we have
al ways asked ODAC nenbers or other consultants
about NDA approvals, other details that we do. So
a lot of that is behind the scenes but,
neverthel ess, has external input.

DR. SANTANA: WII this conmittee have an
opportunity in the next year or two years from now
to revisit this list? | was trying to get at that
alittle bit earlier in terns of process.

DR PAZDUR: Yes.

DR SANTANA: | didn't hear that clearly.

DR PAZDUR: Yes.

DR. SANTANA: How is this going to a
dynani ¢ process?

DR. MATTI SON: We are required to produce
a prioritized list and publish it at |east once a

year on the anniversary of the Act. This year, we
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159
actually published two lists and, fromthose two
lists of drugs, have identified ten, one on-patent
and nine off-patent, studies that are in the
process of being devel oped for inplenentation

We will continue this discussion around
the listing process. W are actually transitioning
the | eadership of the listing process within N CHD
to a new individual who is going to put the process
in a two-year cycle. So there will be nultiple
opportunities including public comrent periods to
provide input froma variety of perspectives on the
listing process itself.

In addition, after we get recommendati ons
fromgroups like this, we ultimately will develop a
list, as Anne said, of about 20-sone drugs, 20 to
30, perhaps nore, that will be reviewed again by
external consultants to NICHD. Prior to those
reviews, we actually create fairly detailed
literature reviews of the drugs to help the
external consultants understand issues |ike you
have described; frequency of use, concerns about
efficacy, a nore detailed description of gaps in
know edge about dosing and safety to help us think
through ultimately what will go into, as Rosemary

i ndi cated, the dial ogue around t he devel opnment of
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the witten request.

DR. ADAMSON: Just a comment on Pat's
suggestion and to follow up on your conments,
Victor, as interested as | amin the retinoids and
wanting to know everything that Pat has mentioned,
| actually don't think Accutane belongs on the I|ist
when we conpare it relative to sone of the other
drugs right now.

It has a therapeutic index that is quite
different fromcytotoxic agents with toxicities
that are usually readily reversible with
di scontinuation. As far as underdosing, it is an
open question. W don't know. | agree it is a
question but there are many drugs where we know
that there is a dose-intensity-response
rel ati onship or potentially an exposure-response
rel ati onship. The anthracyclines fall into that
cl ass.

I would agree with what Greg put in his
letter. The anthracyclines and al kyl ators that |
think woul d be at the next |evel of what we ought
to understand, cycl ophosphani de, | phosphani de,
doxor ubi ci n, daunorubicin. | think we have a | ot
to learn there and we do have varyi ng degrees of

data, certainly as far as toxicity, as well as
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161
potentially as far as inpact on efficacy with
undertreat ment.

DR. SANTANA: Another way to get around
the issue of retinoids in terns of oncology is that
retinoids are used in other patient popul ations
that are also pediatric within our oncol ogy
patients.

DR. ADAMSON: But not the age group we are
tal ki ng about.

DR. SANTANA: No; | am saying. But they
are used in teenagers and so on and so forth so one
could potentially, if one wanted to push the
retinoids, there may be other disease categories
that potentially could help us make it to the list
and at the sane tinme do oncol ogy.

DR MATTISON: W have to build it into
Roche's care programin ternms of the use of these
drugs. In individuals of reproductive age, it
represents a set of concerns that we woul d have to
deal with. | really appreciate the discussion. |
think it is very helpful. But we would have to
t hi nk about how we woul d structure that.

DR SANTANA: For the record, | want to
point out that | did not nention a particular

sponsor. | used retinoids generically.
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DR BLUMER | just wanted to echo what
Peter said, not in ternms of the retinoids but in
terns of the other groups. W have tal ked about
anthracyclines. | think that the aklylating agents
and, in particular, |Iphospham de as opposed to
cycl ophospham de because you do seemto have a
uni que predilection to nephrotoxicity in younger
kids which is sonmething that we don't see that
often so that that may nmake it something to focus
on.

DR. SANTANA: Any other further advice on
ot her drugs, Malcolm before | open up a new
question?

DR. SMTH:  Anot her question?

DR SANTANA: Yes; we have anot her
quest i on.

DR. SMTH. Ch, okay. Just for the
record, another drug that is of interest is
6-t hioguanine. It is the drug--we have one study
now t hat suggests it may actually be beneficial in
chil dhood ALL. But that study al so found
unexpected very serious toxicity in a snall
mnority of patients. So | think one of the things
that the ALL commttee is considering is can one

figure out ways to potentially take advantage of an
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i ncreased efficacy profile while nininizing the
risk. Again, it is liver danage

So it is another agent that, probably not
this tinme, but is an agent that is off-patent for
which there is active interest in one of the COG
di sease conmittees

DR SANTANA: Richard?

DR. PAZDUR: | just wanted to affirmthat
this will be an ongoing discussion with this
committee. This is not a one-tinme event and
think that this is an excellent use of this
conmittee to get your advice on specific drugs and
probably one of the najor intents of it.

DR. SANTANA: Good. So | think we have
gi ven you sone advice on Question 3 w thout having
to repeat all the drugs. W have kind of talked
around the table.

During the discussion this norning, the
i ssue of population PK was di scussed to sone
degree. Dr. Przepiorka approached ne and said, we
really need to discuss this in the context of a
question. So | will give her the mcrophone and
maybe she can express her thoughts of nmaybe how t he
committee could further advise the FDA on this

particul ar issue.
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DR H RSCHFELD: | will just state that we
woul d appreci ate any input on designs as well as
identification of products because the
identification, while it is the first step, the
next step is how does one approach it. So we are
grateful to receive any comments related to study
desi gn.

DR. PRZEPI ORKA: Actually, the question
that | had posed to Victor which he thought was a
good question and had an i medi ate answer for was
are popul ati on PK studies an appropri ate mechani sm
for determ ning safe and effective dosing for
pedi atric patients.

The i medi ate response that cane to mny
m nd was no because, in ny mnd, it is an
hypot hesi s-generating study rather than an
hypot hesi s-testing study and specifically for the
reasons that Jimhad brought up, that it sinply
doesn't have enough power.

If I were to be I ooking at data from such
a study to determ ne whether or not it is adequate
for |abeling change, | would say, well, naybe two
studies or three studies or four studies would have
enough power in replication. But even if you had

limted power or accepted a higher error rate, it
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woul d still just be hypothesis-generating.

So, for the purposes of NIH funding, if I
got this as a transnational research grant to
review, | would say, well, this is a really nice,
interesting, useful piece of information but it
really won't change the practice of nedicine. It
has to be followed up with sone small validation
study to say what we learned in this big popul ation
study is actually true when we study it
prospectively.

But what concerned me nore, and | haven't
had an opportunity to review the draft on the
gui dance for popul ati on PK studies, was hearing
that it was |largely--what was the conputer progranf
I am over the past several years, becom ng nore
and nore concerned about the anount of time it
takes to get anything studi ed nowadays or getting
grants approved. You have to keep going back in
cycle after cycle.

Bei ng a user of FDA guidance, | can tel
you that, if it is well witten, it really gets
used. So | would hope that protocol design is
consi dered as important as data anal ysis and that
t he gui dance shoul d i ncl ude sonet hi ng about

protocol design.
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Just in what we have been tal ki ng about
this norning, we tal ked about having, in the
protocol design, the rationale for what is the
popul ation, what is the disease, what is the dose
met hod, what is the age. If it is alimted age
popul ation that we are concerned about, why include
all ages? Wiy not a snmaller study with just that
age group. The genetics; that can be done
si mul t aneousl y.

O her chenot herapeutic regi mens, other
supportive care, timng of sanpling and what do you
measure; plasma sanples, a PD. Wiat? | think if
the people who are going to be doing these studies
either for the FDA or naybe even this should be in
the RFP knew exactly what people were | ooking for
when they are reviewing the protocols, it would
hel p get protocols through a little bit faster.

DR H RSCHFELD: Thank you. | just would
like to comment, just to help frane the discussion,
it is not uncormon for FDA witten requests to have
staged studies. It is rare that there is a single
study in the FDA witten requests. |In fact, they
are often one, two, three, four, sonetimes up to
six studies that conprise--it is the package that

is designed to elicit appropriate information.

file:///C|/Daily/1009pedi.txt (166 of 281) [10/24/03 11:24:14 AM]

166



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

These studi es, again depending on the
ci rcunst ances, can be either staged and there is a
particul ar sequence and we are explicit in those
cases that Study 1 nust be done before Study 2 and
the design of Study 2 should be, in turn, based on
the results of Study 1. So that is a nodel that
has been used before and may apply.

DR. SANTANA: Peter and Cinton, do you
want to coment on the popul ati on PK?

DR ADAMSON: Yes; | think I want to
comrent and | will yield to Jimon this. A
popul ati on approach is not sinply a
hypot hesi s-generati ng approach. | think, at |east
the message | get fromJimand what | woul d agree
with, you have to sufficiently power the study to
answer the question, but you can answer questions,
and this is a valid way to answer questions. They
are not trivial studies to design.

We di scussed this and we proposed this as
a method that may be a very realistic nethod to
address the problem of dosing in infants and young
children. There is probably no other realistic
met hod to begin to understand drug disposition in
i nfants and young chil dren when you think of the

pati ent nunbers, when you think of blood-draw ng
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requi renents and when you think of the tremendous
devel opment al changes that occur during the period
of zero to 12 nonths and then zero to 36 nonths.

You can't sinply understand it at one
point in time. You really have to study infants
and young children truly across an entire 36-nonth
spectrum A popul ation nethod is probably a very
reasonable nmethod if it is well designed and if it
is sufficiently powered to get answers and not
si nmply generate hypot heses.

But, Jim naybe you can expand on that.

DR BOYETT: Actually, | hope ny comments
didn't kill it because | think it is a potentially
useful tool. M only comment was that it does
require careful thought in designing the study.
Where you have factors that you can control, you
shoul d control those factors and that reduces the
variability.

Gven a particular situation, |I could
probably manufacture an hypothesis that the design
woul d be there to test. But | think we know what
the end result is that you would like to get out of
it. So |l think it is. | just sort of thought that
it was a little bit--it is a nmuch nore conplicated

situation and there are statistical scientists who
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devote their whol e career to devel opi ng net hodol ogy
for nonlinear m xed nodeling.

It is a hard problembut it is not an
unsol vabl e problem There is nethodol ogy out
there. | was remarking that the one | saw,
certainly thought was a little bit underpowered, or
a | ot under power ed.

DR. STEWART: | would just comrent that
the use of NONMEM or the nonlinear nmixed effects
nmodel i ng, has been used extensively in the A DS
popul ation especially in the neonatal population to
learn a lot fromthat population. So | think that
the use of population PK has been a real boon to
that particular area and especially to | earning how
to use those type drugs in that popul ation

I think it is something that--one of the
things that we wanted to do during this particul ar
synposi umthat we had was to try to learn fromthat
group of individuals and apply that particul ar
approach in oncology. So | think that we really
want to apply that but one of the things we have to
be careful about is the things that Jim brought up
We have to be very careful about study design

I think whenever Peter gave his

presentation, he did a really nice job of giving
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t hese provisos of population PK doesn't nake bad
data good. | would certainly, you know, echo that.
The other point | was going to nake, and | really
didn't want to say too much bad about it because
am certainly a proponent of pop PKis that you can,
if you are trying to cone up with these covari ates
to explain clearance, you can do it as long as you
design your study to collect the data for that
covari at e.

But if you don't design the study to
collect that covariate, you will never figure it
out. So you have to be very careful about what
data you collect. So these studies have to be done
right, and they have to be well thought out
prospectively going into it.

Peter has a | ot of experience doing this.
We have a | ot of experience. So | think that the
popul ati on PK approach can be done and a | ot of
i nformati on about the disposition of drugs in these
children can be learned fromit. But that is only
one part of it. That is the point Jeff brought up
and that is where we need to carry it the next
st ep.

What do you do with the disposition data?

What do you do with the infornmation about the
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di sposition of the drug in the kids? What does it
really nean? What does it mean to efficacy? What
does it mean to toxicity? | think that is the step
we have got to really think out very carefully, how
are we going to use that, howw |l we use that,

i nfornation.

These are all things that we can do. You
can do it in the context of a popul ation anal ysis.

DR. SANTANA: Dr. Boyett?

DR BOYETT: One other comment. | think
anot her appealing thing to it is, and | wll
probably get run out on a rail when | say this by
my col | eagues who have MD. s--

DR. SANTANA: That has happened in this
comrittee before, Jim

DR. BOYETT: But | think what you have to
have in defining doses is you have to have very
sinmple rules to follow. | think the
popul ati on-based approach woul d gi ve you those
types of rules on the average. |If you look like
this, this is the way you should get it. | don't
think we would ever get to where an individua
patient wal ks in and we check the color of their
eyes and what day it is, et cetera, and we can tel

you exactly how to dose this individual
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I don't think there are too nany
physi cians out there could follow that. It has got
to be very sinple rules. And | think it gives you
the opportunity to develop rules, I'll bet, within
several subsets of popul ations of patients you
woul d see. So that is another appealing thing to
it, | think.

DR SANTANA: R chard?

DR PAZDUR: Just perhaps, in closing, if
and when we get this data in, okay, this has to be
the sane rigor and scientific validity that
anything that goes in the product |abel goes
through as far as review and our scientific confort
that is a real and true finding here because,
obviously, folks, we are not in that nmuch of a rush
here to rel abel vincristine and actinonycin D that
we woul d put things that we didn't feel confortable
Wi t h.

You know, the principles that you are
tal ki ng about, adequate power of a study, adequate
data collection, et cetera, are things that we want
fromany study, basically So | think we could
basi cal ly have a whol e session on popul ati on
phar macoki neti cs here and argue the pluses and

m nuses of it.
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But, to address Donna's conment, | think
Steve also already did it, if we really didn't fee
confortabl e that the magnitude of change that we
saw i n these popul ati on pharnmacoki netic studies or
pop- PK studi es warranted, we could request other
studies to |look at it closer

So | think that this isn't the end. It
could be viewed as a start and, as with everything
in the FDA, we have a kind of blanket statement; it
will be a reviewissue when we get the data.

DR. SANTANA: Having said that, if there
are no other further comments. Dr. Reynol ds?

DR, REYNOLDS: | just wanted to say that |
think we are m ssing one opportunity here, at |east
I haven't heard it said, and | know it is beyond
the scope probably of what is envisioned fromthe
funding of this which is to focus on PK, but a
| arge conponent of the effort here, as Ml col mwas
mentioning, national efforts with | arge nunbers of
children are necessary to define this.

A large part of the effort will be
actual ly going through I RBs, getting studi es open
and securing the bl ood specinmens fromthe patients
t hroughout the cooperative group. |If we are going

to go to that effort, | would hope that we coul d,
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at the sane tine, maybe ask questions related to
phar macodynam cs, if there are any, and

phar macogenetics especially if you can do it from
the sane sanpl e where the plasma goes to the PK and
the cells go to the other.

So | woul d encourage that to be
incorporated into this in some fashion even if it
is beyond the scope of the funding that is
avai | abl e.

DR SANTANA: My sense was, during the
di scussion this nmorning, that there was sone
t hought to that.

Wth those |ast comrents, we will
reconvene at 1 o' clock. | am advised by the
Secretary that there is a designated area
downstairs in the restaurant, that we could all sit
and have lunch if you want to go eat lunch. |If
not, we will reconvene at 1 o'clock. Thank you so
much for your discussion this norning.

[ Wher eupon, at 12: 05 p.m, the proceedi ngs

were recessed to be resuned at 1 o'clock p.m]
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1 AFTERNOON SESSI ON
2 [1 o' clock p.m]
3 DR. SANTANA: We will go ahead and get

4 started with the afternoon session.

5 As we are starting this new afternoon

6 session, the issue that will be discussed will be

7 the age-appropriate formulation changes as it

8 relates to pediatric oncol ogy setting.

As, is

9 customary, we will start by introduction of all the

10 menbers that are here today.

11 So, if we could start with the people that

12 are here. The gentleman sitting on ny

left.

13 Pl ease identify yourself by nanme and rel ati onship.

14 DR SHAW \Walt Shaw, Avanti

Pol ar Li pi ds.

15 DR FLANAGAN: Dougl as Fl anagan, the

16 Uni versity of | owa.

17 DR. ZAJI CEK: Anne Zajicek, NC --or,

18 excuse nme; NIH, N CHD. Excuse ne would you.

19 DR SMTH: Ml colm Smth, NCl.

20 DR STEWART: dinton Stewart, St. Jude

21 Children's Research Hospital.

22 DR. BLUMER: Jeff Blumer, Case Western

23 Reserve University.
24 DR ADAMSON: Peter Adanson,

25 Hospi tal , Phil adel phi a.
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DR. REYNOLDS: Pat Reynolds, Children's
Hospital, Los Angel es.

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

DR. SANTANA: Victor Santana, practicing
oncol ogi st at St. Jude Children's Research
Hospi t al

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

M. ETTINGER Alice Ettinger, St. Peters
Uni versity Hospital

DR BOYETT: Janes Boyett, St. Jude
Chil dren's Research Hospital

DR. DI NNDORF: Patricia D nndorf, FDA.

DR LOSTRITO R k Lostrito, FDA

DR H RSCHFELD: Steven Hirschfeld, FDA.

DR PAZDUR  Richard Pazdur, FDA

DR. SANTANA: Thank you. Do either
Ri chard or Steve want to have any introductory
comrents? If not, we will go directly into the
itenms. Ckay.

Open Public Hearing

DR. SANTANA: W have an opportunity for

an open public hearing session. |If there is

anybody in the audience that wi shes to address the
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conmittee, this is the opportunity to do so. |If
there are no takes on that, we will go ahead and
get started.

I think we will just go like we did this
morni ng through all the presentations and then we
wi || have an opportunity for questions, and then we
wi || have the discussion of the itemat hand.

So, Dr. Shaw.

Lym X- Sor b
A Revolution in Oral Drug Delivery

DR. SHAW Thank you for the opportunity
to present our infornmation here.

[Slide.]

What we are going to talk about is an oral
drug-delivery systemthat is |ipid based.

[Slide.]

It is alipid-base but it is
non-liposomal. It is made of three conponents but,
when you m x the three conponents, it is nononeric.
It transports the active drug components through
the intestinal villae and into thoracic |ynph. It
is an organized lipid matrix consisting of
| ysophosphati dyl chol i ne, nonogl yceride and free
fatty acids. These are the three conponents of

I'ipid digestion.
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It is this anal ogue of the lipid digestion
that makes this uni que because, once you have a
drug init, nothing in digestion can netabolize any
of these conponents so they are stable. It has
been used in a clinical trial in Mntreal to
deliver essential fatty acids to cystic-fibrosis
patients. This was a two-year trial. The outcone
of that trial was that the patients gai ned weight,
they grew taller and they had better |ung function

[Slide.]

These components; this is the structure of
the conponents. You can see there is a charged
conponent to this. There is a negative charge on
the phosphate, a positive charge on the nitrogen
There is a hydroxy for hydrogen bonding. Then
there is a hydrophobi c agent so you can have a
charge-charge interaction, a hydrogen bonding and a
Van der Waals interaction with the drugs. Wth the
monogl yceri des, you can have hydrogen bondi ng and
the hydrophobic. The fatty acids, you have a
charge-charge potential and a hydrophobic.

These conponents make this eutectic
nmonomeric structure in the ratio of 1:4:2 to 1:3:3
and any ratio in between. So you can change the

structure of this nononeric conponent by changing
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the i ndividual conponents.

[Slide.]

This is our representation of what goes
on. We call this the glove. It is a lipid glove.
The three conmponents are the lyso PC, the fatty
acid and the nonogl yceride. The drug then woul d
fit inthis cavity. W do know that all drugs that
we have tested with this, you have 1 nole of the
complex with one nole of the drug. As soon as you
exceed 1 nole of the drug, you exceed the capacity
and the drug isn't taken up by the conpl ex.

[Slide.]

This is a cartoon, although this is
generated from a conputer nodel where we put the
conponents--and the drug is in yellow. This is
fenretinide in yellow-and we | et the conmputer cone
to the mininmal energy. This is what the conputer
told us this conmplex |ooks Iike. W have no
confirmation of this with real X-ray data. This is
a cartoon.

The lipid glove, you can think of it as a
first baseman's mt during the playoff season. You
can pick your own teamthat this belongs to.

[Slide.]

The current |iposone technology is that
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180
you have a nonhydrated |ayer of |ipids. They
becone hydrated. They swell and they spontaneously
sel f-assenble to these nmultilanellar vesicles. You
can put energy in the way of sonication and nmake
smal | unilanel |l ar vesicles or you can extrude and
make | arge unilanellar vesicl es.

This complex that we are working with fits
into this scheme at this stage where we have a
solid anhydrous lipid mix. You can put it in water
and it will swell. Now, what it nakes is not
described in this schene. There is no interna
space. All these liposones have internal space and
what we nake has no internal space so it is simlar
to |iposome technol ogy but different.

[Slide.]

The manufacture of this conplex is nade
from phosphati dyl choline in the presence of
monogl yceride and fatty acid. The
phosphati dyl choline is a soybean source of
phosphati dyl choline and it is represented in this
beaker, |arge chunks of phosphatidyl choline. You
react that with a phospholipase A2. This is a
pancreati c phosphol i pase A2 and we have maxi ni zed
the conditions so that, in five to six hours, this

reaction is conplete. You will go from
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phosphati dyl choline to | ysophosphati dyl choli ne,
essentially 100 percent phosphati dyl choli ne.

The PLA2 does not react with the
nmonogl yceride or fatty acid. These are cofactors
of the reaction. What you get at that point is an
oil, after you have dried this mxture, pulled off
the water of the reaction for 18 to 24 hours. You
get this oil which is in the gel phase at room
t enper at ur e.

This is what we call Lym X-Sorb, LXS.
This is what you react with the drug to surround
and conplex the drug. |If you work at 0.8 noles of
drug, you can all the drug in if the drug is going
to react with the conpl ex.

You can use this as your final fornula
that you can honpgeni ze with SlinfFast or some other
source to make a liquid drug-delivery system W
have al so been able to nake a powdered fornul ation
of 25 percent of the Lym X-Sorb drug in a powder.

[Slide.]

So the production of this is that we have
a novel lecithin hydrolysis that, in five to six
hours, gives us 100 percent
| ysophosphati dyl choline. At that point, the dried

material you can nmix with your drug. W can verify
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this uptake of the drug by a polarized |ight

m croscopy study. The reaction is fully scal abl e.
We have done this in--our usual reaction conditions
are in a 5-liter reactor. W have done this in a
130-liter reactor and the reaction is perfectly
scal able. The production of this is done in a

Cl ass 100, 000 clean roomfacility.

[Slide.]

This is our test for uptake of the drug.
At roomtenperature, the LymX-Sorb is in the gel
stage. You heat the Lym X-Sorb to 55 degrees and
it nelts. This is a polarizing light m croscope
| ook at the Lym X-Sorb. Once you add the drug at
55 degrees, if the drug is taken up, the field that
you are view ng does not | ook any different than
the Lym X-Sorb. |f, however, you exceed the
capacity of the Lym X-Sorb with the drug--this is
1.2 noles of fenretinide with the Lym X-Sorb. You
can see crystals of the fenretinide.

You can also use this to screen, to | ook
at ot her drugs of choice that you could put in the
systemto determ ne very quickly whether the drug
is actually going to react with the Lym X- Sorb.

Not all drugs will react with the Lym X-Sorb.

[Slide.]
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This is the reactor that is used. The
di fference between this and the |larger reactors is
this bow . You can extend that bow out. O
course, it would take bigger nmotors. W have seen
actual reactors that have 20,000-liter capacity.
The 130-liter reactor is what you need to collect
your data to scal e up.

[Slide.]

The powder formulation; this is what the
powder formnul ation looks like. It is fornulated
with flour, either a wheat flower or a rice flour,
sugar, and you can put--this is 26 percent
wei ght -wei ght of the Lym X-Sorb with the
xenobiotic. It is a free-flowi ng powder. There
are a few aggregates that break up i nmedi ately upon
stirring.

You can take this mix and put it in with
oat neal puddi ng or appl esauce and the taste of this
conpl ex has been referred to as, this tastes |ike
cooki e dough. | don't like this in pudding. This
has a texture to it. The taste--you don't have a
bad taste in pudding, but you have this texture in
a smooth pudding. You certainly want to stay with
a textured food such as oatneal or appl esauce.

There are probably other foods that woul d work well
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184
with this.

[Slide.]

Wth the fenretinide, the study is, at
present, being prepared through an NCI RAID grant
with Barry Maurer. The Lym X-Sorb and the
fenretinide then are taken up through the intestine
and it is assimlated, absorbed through the jejunum
and delivered to the thoracic duct.

[Slide.]

The studi es have been done in nmice. This
was done at Children's Hospital Los Angeles, in
dogs at McNeil Labs, MNeil Pharmaceuticals, and in
humans at MNei|l Pharnaceuticals. The present
study with NCl is going to include rats and
addi ti onal human studi es next year.

What we have produced is a drug that has
nmore bioavailability and it has inproved delivery
to the plasnma, liver, lungs, kidneys and brain.

[Slide.]

This is the data out of Los Angel es,
Children's Hospital Los Angeles. The yellow and
red bars represent Lym X-Sorb in SlinFast and D
water. The blue and green bars represent
Lym X-Sorb dissolved in an oil and this oil is a

corn oil and put into Slinfast in a high oi
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content. |In every case, in plasma, the Lym X-Sorb
has a much hi gher concentration in plasma, liver,
I ung, kidney and brain.

[Slide.]

The absorption of this--this is the data
out of McNeil. On a time basis, the red is a corn
oil at 200 mlligrans--300 mlligrans of drug. The
yellow is the Lym X-Sorb with the fenretinide at
one-fifth the dose, 65 mlligrans of drug. The
reason that the study was done with one-fifth of
the Lym X-Sorb, and we don't see a high spike for
the Lym X-Sorb delivery, is of the night blindness
associ ated with fenretinide.

From the aninmal studies, it was shown that
the Lym X-Sorb was five tines better so the dose
was reduced one-fifth and the kinetics certainly
indicate a delay in the uptake which would indicate
a thoracic duct and then a fall-off in the plasm
with tine.

[Slide.]

What all this neans, from our perspective,
is that we have a drug that is conpatible with a
| arge number of drugs. Wat you have is a conpl ex
that has avail abl e hydrophobi ¢ bondi ng,

charge-charge interaction and hydrogen bondi ng, Van
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der Waals forces and it self-assenbles. So when
you put the drug in, it will self-assenble to
represent a glove in relation to the drug that is
init.

It protects the conpound from oxygen, heat
and light. The fenretinide is historically not
stable in heat, light and oxygen. In the
Lym X-Sorb, it is very stable. It protects the
drug in the acid and base conditions and in the
stomach and intestine.

It minimzes the taste of the drug and
mnimzes the effect of food taken with it. The
bi oavailability of the oral LymX-Sorb; it is a
readily absorbabl e delivery vehicle. It is
absorbed in the upper intestine. Enhanced
absorption of the drug, we see a fivefold increase
and minimzes variation and bioavailability of the
drug.

[Slide.]

This work was done--the conpl ex was
actual ly conceived by Dr. David Yesair and Avant
has contributed to the manufacture and the
stabilization of this conplex, and the conpl exing
of the drugs and the Lym X-Sorb

Thank you.
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DR SANTANA: Thank you. We will hold the
questions until we are done with all the
present ati ons.

Dr. Fl anagan?

Best Pharmaceuticals for Children
Best Fornul ation for Children

DR. FLANAGAN: Thank you. | appreciate
the opportunity to speak with you today and
particularly appreciate the FDA awarding ne two
degrees that | don't have. M nother will be quite
i mpr essed.

Al so, | have two purposes in comng to the
Washington, D.C. area. One is to speak with you
today and | was al so given, by ny colleagues, a big
satchel to pick up the new twenty-dollar bills that
are being issued today as | understand by the
Bureau of Engraving and Printing. So, if sonebody
can direct ne to where | should go, | would
appreciate it.

[Slide.]

Anyway, | was contacted about eight weeks
ago to attend this subcomittee neeting because of
my particular interest in drug-formulation issues.

I was aware of the Best Pharmaceuticals for

Chil dren Act but have becone much nore famliar
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with the issues in the last two nonths. M
particul ar parochial interests are in the real m of
drug formul ation.

[Slide.]

So | would say, for ne, best
pharmaceuticals for children should be our best
forrmulations for children. | have read sone of the
transcript information avail able at the FDA website
from previous neetings of this subcommttee and
have noticed a seem ng | ack of discussion of the
fornmul ation issue so | amvery pleased to hear that
that is coming to the forefront

| also read the docunents that were sent
to ne in preparation for this meeting. Fromny own
particul ar point of view, what | took note of in
the articles that were | abeled PML, PM2, PM3 were
those related to formulation issues. So it is
pretty easy for nme to go through articles quickly
because, in this area, there is very little
enphasi s, often, on the fornul ati on aspects.

[Slide.]

The first one indicated that there are a
|l ot of drugs that aren't available in suitable
forns for children, that formul ati ons, neaning,

medi cations, are conplex m xtures, contain a | ot of
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conponents and, over the |ast decade, there has
been an effort to get new drugs simultaneously
approved for children

What | have highlighted is an optimstic
statenment about these efforts resulting in nore
appropriate formul ati ons of new drugs for children.
My coment is what about the off-patent or the old
drugs?

[Slide.]

Dr. Nahata, in his article, discusses the
ext enpor aneous formul ati on which is what we resort
to when appropriate children's fornul ati ons are not
avai | abl e. He encourages an action plan involving
governnent, acadenia, industry, U S. Pharmacopoei a,
pr of essi onal organi zati ons, everybody, to devel op
pediatric formulations which | think we all agree
with.

[Slide.]

The third article was a specific one
describing a particular drug being devel oped as a
di spersible formulation that could be easily
swal | owed by children. Sonebody indicated that,
beyond just children, and this article indicates
that geriatric patients or other patients that have

difficulty swall owing normal oral dosage forns, so

file:///C|/Daily/1009pedi.txt (189 of 281) [10/24/03 11:24:15 AM]

189



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

there can be a potential for the pharnmaceutica
industry to gain nore remuneration than just from
the pediatric patients with such formul ations that
are easily ingested.

[Slide.]

| also | earned about the Pediatric Rule
that | really didn't know anything about. | was
i npressed that the FDA, fromthe source that I
recei ved, the information about the Pediatric Rule
can actually require new formul ati ons, or a new
formulation if it is needed, for pediatric patients
in an age group in which the drug is needed. But
the FDA can't require off-Iabel-indications
st udi es.

This particular author indicated FDA
seemed to have not used their full authority in
this realm though.

[Slide.]

In review ng the guidance information, of
course, FDA cites the need for tinely devel opnent
of pediatric nedicinal products--

[Slide.]

--and provides information and
encour agenent for devel oping these fornul ations for

accurate dosing and enhancing patient conpliance.
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I think we all know the kinds of fornulations that
we need.

[Slide.]

I might also highlight for injectable
formul ati ons, since these seemto be neglected from
a reformulation or a new formul ati on point of view,
that we probably need, for a ot of drugs that are
given by IV or other injectable routes, appropriate
drug concentrations that allow nore accurate and
safe adm nistration of these drugs. Also a
separate consideration that | will el aborate on a
little nore later is to reduce the nunber of steps
in the handling of these cytotoxic drugs by health
prof essi onals who are regul arly bei ng exposed to
these drugs as they adm nister themto pediatric
patients.

Al so, we know that there are certain
additives or excipients that are inappropriate for
certain age groups of pediatric patients |ike
benzyl al cohol and there has al so been the effort
to reduce the use of alcohol in formulations. For
those formul ati ons that contain in appropriate
excipients |ike benzyl alcohol, just diluting them
down, then, for pediatric use is not appropriate if

sone other additive is toxic.
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[Slide.]

I have al so found sonme other article |ike
Conroy this year discusses the use of unlicensed or
of f-1abel uses of oncolytic agents for acute
| ynphobl astic |l eukema. This is, of course, in the
U K. These drugs were al so used for other cancers.

[Slide.]

It also nentions, besides the
ext enpor aneous preparation which i medi ately nmakes
the product or the formulation or the prescription
unl i censed, nentions special formulations that were
prepared for naned patients by pharnmaceutica
conpanies. So there were, or are, occasions where
these nmight be prepared if they can be done sinply
by the pharmaceutical firm

Thi s author al so indicated 40 percent of
these cytotoxic prescriptions were involved in
unl i censed formulation. The term "unlicensed"
al ways sounds bad, but that means "needed to be
modi fied.”

[Slide.]

It concludes with it is disappointing that
formul ati ons suitable for children have not been
licensed in all the years since many of these

drugs, as we have discussed in the morning session,
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have been around for 20, 30, 40 years.

[Slide.]

Anot her big issue gets to be conpliance
because many of these patients, of course, have to
be treated on an outpatient basis. There are lots
of factors that affect conpliance in terns of
pal atability and ease of administration of the
preparations. |If the patient doesn't take the
drug, they don't get the therapy.

[Slide.]

Conroy al so nentioned a di sappoi nting case
of special fornmulation being withdrawn by the
conmpany wi thout notifying health professionals,
medi cal pharnmacy professionals. So these things
can happen. Drug conpanies can |lose interest for
one reason or another, mainly econonic, but there
coul d be other reasons, and drop these kinds of
fornul ati ons.

[Slide.]

I had al so cone across that the Europeans
have devel oped their own initiative to obtain
better nedicines for children.

[Slide.]

I look particularly for parts of their

gui dance or information about formulations. They
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do make statenents about the pharnaceutica

i ndustry tending not to devel op specific pediatric
formul ati ons and go on to highlight other issues.
They said one of their objectives is, in fact,
encour agi ng the devel opment of suitably adapted
formul ati ons for children.

[Slide.]

Conroy also had an article in 2000 about
the general area of use of unlicensed and off-1|abe
drugs in pediatric wards and noticed that that is
quite widely done in a nunber of areas.

[Slide.]

For this neeting, | also contacted a | oca
clinical pediatric pharmacy specialist, M. Mrk
Sorenson, whose name is down at the bottom of the
slide--he is also involved heavily with the
Children's Oncology Goup--to tell me about what
they do in our University of lowa hospitals and
clinics with regard to treating pediatric patients.

So he nmentions, for this particul ar
di sease, three oncolytic agents, one
adj uncti ve-therapy agent that has to be
ext enpor aneously prepared so that they can be
i ngested by pediatric patients.

[Slide.]
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The problens that he highlighted were the
|l ack of availability of these dosage forms for
out pati ents because even conpoundi ng phar naci es,
those pharmacies that will cone up wth unique
formul ati ons, are reluctant to conpound cyt ot oxic
formulations. This |leads to reduce conpliance and
negative cure rates

The child goes hone. The patient's famly
doesn't know where to get the particular drug and
if the patient |ooks like they are in remission,
whi ch they, of course, may not be, the therapy
ends.

Al so, there are drug-supply shortages,
especially for conmunity pharmaci sts. Last, but
not |east, the topic of exposing healthcare
prof essionals to these oncolytic agents was brought
up by their repeated handling of them needing
either, at the lowest level, to do nultiple
transfers for diluting these adult-Ievel doses down
to pediatric dose |levels or compoundi hg or
reconpoundi ng tablets or capsules into liquid
formul ati ons exposes heal thcare professionals to
more of these oncolytic agents.

[Slide.]

I just cite a couple of papers about
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fermal e pharnaci sts, pharnacy technicians, nurses,
nurses ai des, showing a significantly el evated odds
ratio of self-reported infertility associated with
handl i ng these ki nds of agents even though, for
men, that didn't seemto happen and anot her paper,
in 2003, indicating a variety of antineoplastic
agents that were found in the urine of pharnacists
and staffs of hospital pharnacies.

[Slide.]

So a separate concern is what are we doing
to our health professionals that are having to
handl e these cytotoxic drugs on a daily basis and
exposing themto possibly harnful |owlevels of
these agents.

So one possible solution, of course as we
are pointing towards, is preparing unique pediatric
oncolytic formul ati ons that need no extenporaneous
conmpoundi ng and far | ess handling by health
prof essional s and car egi vers.

[Slide.]

So ny nodest proposal would be to use
academic centers, since | have a particul ar
interest in an acadenic center, that have
capabilities to devel op the formul ati ons, study

their stability and manufacture, clinical supplies
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1 and al so use academ c centers that can test these
2 fornmulations in pediatric patients to denonstrate

3 efficacy and safety.

4 [Slide.]
5 Are there any such centers? Well, let's
6 see. | think I know maybe one. This is now what |

7 call the shamel ess comerce part of my tal k which
8 is the University of lowa where | am enpl oyed,

9 where we have an N H-funded conprehensive care

10 center in our hospital and we have an

11 FDA-regi stered drug-manufacturing facility.

12 We al so have a separate service facility

13 that devel ops anal yti cal nethods and executes

14 stability protocols. Last, but not least, |I am
15 part of the Pharnmaceutics Division that has over
16 years total experience in industry or

17 formul ati on-contract research with industry or
18 gover nnment agenci es.

19 [Slide.]

20 Qur Hol den Comprehensi ve Cancer Center
21 166 open clinical trials for cancer patients and
22 many of those are trials in pediatric patients.
23 [Slide.]

24 Qur pharnmaceutical service has operated

25 for over 25 years as a contract nanufacturer of
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forrmulations for clinical trials. It has had over
25 years of NCI manufacturing contracts for
i nvestigational oncolytic agents. For those that
m ght worry that academicians |ike ne or just
students are making formulations, | wll indicate
that there are 50 full-tinme enployees that m ght
have been students at one tinme but they are
full-time enpl oyees that manufacture these
formul ations. Qur separate service divisions
provi de support services for drug devel opnent,
particul arly anal ytical - met hods devel opnent - -

[Slide.]

--and stability studies which are an
i mportant part of any new drug or formulation
devel opnent.

[Slide.]

Then we have ten faculty in our
Phar maceutics Division that have participated at
various levels in everything from preformulation
studies to fornul ati on devel opnent,
phar macoki neti cs and pharnacodynani cs

Thank you.

DR. SANTANA: Thank you. Dr. Blumer?

Drug Formul ation in Pediatrics

If It Tastes Bad, It Miust Be Good For You
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DR BLUMER  Good afternoon

[Slide.]

I was asked to give you sone perspective
on drug formulation froma clinical perspective of
a pediatrician. | will try and do it. You have
heard a lot of this and | amindebted to Steve
Hirschfeld for sending ne a copy of one of his
presentations fromwhich | borrowed |iberally.

[Slide.]

So, in thinking about drug therapy for
kids, | always start back here because there are
three determ nants of efficacy therapy. Talking
about pharmaceutics and, in particular, fornulation
is one that we often talk about the least, in fact.
Yet, it is one of the driving forces behind whet her
or not our patients, indeed, get the benefit of the
therapy they received.

[Slide.]

W spend a lot of tine waving this flag.
In fact, in this area, children are, indeed,

di fferent because they are not, in general, capable
of dealing with the dosage forns that are nost
commonly nade avail able in the marketpl ace.

[Slide.]

But they are not Martians. They stil
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breat he oxygen. They netabolize glucose and they
have sone fundanental biologic characteristics that
are very simlar to adults.

[Slide.]

When we think about drug treatment, there
are sone challenges. The challenges largely fal
into those pharnacoki netic and pharmacodynam c
realns that do, then, lead us to focus on providing
effective formulations. So when you | ook at
pediatric patients, they are dynanmic. They have
changes in body composition, changes in
devel opnmental drug netabolism changes in organ
functi on.

When you begin to think about sone of
these things, sone of the initiatives that we have
heard about this afternoon and, in fact, this
mor ni ng, begin to resonate. In fact, if you are
going to give, and nake, these different
fornul ati ons, we have to take this into account.
VWhat happens if you take a dosage formthat is a
solid dosage formthat has a set of bioavailability
characteristics and nmake a |iquid?

We | earned the hard way very recently in
doing that with a drug that was a hypnotic agent,

that you really can dramatically change how t hat
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drug is delivered and you change t he overal
phar macoki netic profile.

[Slide.]

There are pharnacodynani ¢ chal | enges as
well. Receptor function and expressi on change over
time. The children also have greater regenerative
and recuperative potential. So we heard this
morning that children tend to have a greater risk
in some cases for toxicity but they al so bounce
back hi gher which is one of the nice things about
bei ng a pediatrician.

There are sonme uni que di sease processes
that we have to deal with as well, and sone of the
things that we didn't talk about earlier were the
fact that we are dealing, in nmany cases here, with
tunmors that often don't occur in adults and are
very specific to pediatric patients and, therefore,
need specific therapeutic interventions.

When we have patients with chronic
di seases, and what | mean by chronic diseases here,
di seases that not only may span a lifetine but may
span a year or two. W are |ooking at patients who
are going to dramatically change in ternms of their
drug requirenents. That is a very different

paradi gmthan we are used to in adults.
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[Slide.]

That | eads to some practical issues. Wen
we dose children, we tend to dose on a
m | 1igram per-kilogrambasis, on a weight basis,
for most drugs. |In oncology, we probably need to
add dosing in terns of neter squared or nornalizing
to neter squared and body-surface area. But,
havi ng said that, we also don't know when to stop

Sone of these things becone problematic as
we are | ooking at the changes in drug disposition
over time. These dose requirenents will change as
the children grow and, as was alluded to just a
monent ago, a lot of the parenteral dosage forns
require sone significant dilution prior to
adm ni stration.

I will share with you some of the things
that are derived fromthe neonatal popul ation, but
they do translate into older children as well
What happens when you do that?

Then we have this whole issue of ora
dosing forns. There is this sense that, well, once

we reach six years of age, the children ought to be

able to swallow tablets. | don't know of many of
you have kids, but, you know, it is like, "I wll
respect you in the norning." It is one of the
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great lies of the nodern world. They don't. In
fact, sone children never are able to swallow solid
dosage forns.

That is reality. It is areality we have
to address especially when we are dealing with
chil dren who need chronic therapy for
i fe-threatening di seases

[Slide.]

There are conpl ex solid dosage forms that
are very, very revolutionary but they are not
engi neered, not only for pediatric G physiol ogy
but, of course, as pediatricians, as soon as we see
a solid dosage form what do we do? W crush it
It is alnbst a reflex. As soon as you do that, you
destroy all of the engineering that went into
devel opi ng that solid dosage formand it becones
usel ess.

Anot her issue is that palatability is,
i ndeed, the nmjor deterninant of conpliance in our
patients. W have the nost wonderful nedicine in
the world but, if it is not palatable, and | was
interested in hearing about sense of the grittiness
and the texture, because palatability is not only
flavor, but it also deals with the texture of the

medi cati on.
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So oral liquids and chewabl e and
di ssol ving dosage forms may be alternatives. Then,
renenber that our patients really do depend on
sonmeone el se to give themthe nedicine. That has a
|l ot of dynamic inplications. First of all, we need
to have fam lies that renenber.

Al'l of you are famliar with the data even
on training acute |ynphocytic | eukem a where the
conpliance with treatnment, the recognition that
these children, indeed, need to get their nedicine
every day is not always adhered to. You
superinpose on that a child who |ooks |ike they are
doing well and is fighting with their parents to
take the medicine, the incentive to actually
deliver the nmedication goes down exponentially.

So these are sone real practical issues
that, in thinking about devel opi ng pedi atric dosage
formul ations, we need to take into account.

[Slide.]

We have |lots of fornul ations avail abl e.
We do have to spend a little bit of time talking
about intravenous formul ations. There are a whole
bunch of different oral formulations and, as we
heard today, there are nore to cone. Recta

admi ni stration, cutaneous creans, percutaneous
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205
delivery systens, all of which offer sone specific
opportunities for enhanced delivery.

[Slide.]

Now, as | said, this is a slide that just
sort of enphasizes this concept of dilutiona
intoxication. |If you take a nunber of drugs that
are used in the intensive-care unit on a fairly
regul ar basis, ook at the avail abl e concentrations
that they cone in and then cal cul ate how t he
i ndi vi dual doses have to be delivered--this is,
again, in the neonatal intensive-care unit.

We can go through the sane calculation in
the pediatric intensive-care unit. Renenber that
the nmost sensitive neasurenent that we can meke in
a clinical setting is a tuberculin syringe. So al
we have is the tuberculin syringe. W don't have
Mettl er bal ances and things |ike that.

You end up with significant overdosing
with many of these nedications. W can just extend
that on and on. So it is not only | ooking at
formulations that are oral formulations for Kkids
but we have to be sensitive to those situations
where we need parenteral formulations as well.

[Slide.]

What is avail able? You have seen this
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before. | just have a couple of coments to make
onit. This was fromone of Dr. Hirschfeld's
slide. Yes; he rightly points out that we do have
sone pediatric fornulations. W have drops and
suspensions. | don't know how rmuch experience al
of you have with chewable tablets. It sounds |ike
a great idea but when you watch children take
chewabl e tablets, some of themthink they are
great. Sone of themthink they are god-awful and
spit themout. It is not a particularly reliable
way of getting medicine into children

The whol e idea of syrups is another one.
It is always interesting to ook at the flavors
that some of the pharnmaceutical conpani es conme out
with. M favorite was, |ong ago, when trinethaprim
sul fate was being formul ated and one of the
iterations was a licorice-flavored suspensi on
They thought this was going to be great.

You would talk to them and they woul d
say--1 think was Roche--and you woul d say, children
don't like licorice. Ch, yeah, yeah; it is great.
We put it through our taste testing. O course, it
was a group like this. It just was awful. So we
have to be sensitive to that.

We have talked a little bit this afternoon
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about extenporaneous preparations. | wll only say
the following things. There are places like the
University of lowa that does an outstanding job and
we have used their facilities in some of our
studies. There are places like Chio State where
Dr. Nahata, whose work you have heard quoted, has
spent a significant amount of tine putting together
at | east recipes for extenporaneous formul ations.

Now, the problemwi th that is, even when
you are using national-formulary or USP-narketed
vehicles, it is like using the Betty Crocker
cookbook and everybody sort of adds their own tw st
to these things. |f you take extenporaneous
fornmul ati ons fromday to day, week to week, nonth
to nonth, and actually just take themout of the
pharmmacy and anal yze them there are trenendous
differences. No one is trying to do this
mal i ci ously, but when you are dealing with drugs
with narrow therapeutic indices, where you are
really trying to get the dose right, this is a
probl em

It is a problemin some of the conmpounding
pharmaci es. We have a wonderful pharmacy in
Cl evel and where we had historically sent patients

who needed drugs conpounded for young children and
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our hospital pharnacy wasn't interested in doing it
any nore. This particular pharmacist and his

col | eague enbraced this and they really gave it
their all. But the fact is that there was not
great uniformty fromday to day and fromtinme to
tine, even with their best efforts.

Then you have this whol e issue of food.
Al'l of the concerns about food, and you will see a
quote later fromDr. Hirschfeld which I think wll
go down in the annal s of pediatric pharmacol ogy
because | think it is true, but nost of the data
that we have on the effects of food on drug
bi oavailability are absolutely irrelevant to
chi | dren.

I don't know any three-year-olds who eat
fried eggs, slices of bacon, coffee with cream and
toast and butter. It is not that. And | don't
know of any drugs that have been studied with
peanut -butter and jelly sandw ches, or Fruit Loops
or Happy Meals. This is real life. So, do these
things inpact? Yes; we have studies in infant
formul as and yes, we have studies in appl esauce.
We will have a comment on that.

[Slide.]

So what are the determ nants of
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209
formulation? | think we have tal ked about age and
that is obvious. The ability to handle solid
dosage forns and, really, it depends on what the
solid dosage formis because there are many of
t hem

Then there is the disease and the disorder
that we are tal king about. That is key, as well.
So there is a sense, and | think we will get to it,
that when we tal k about pediatric fornulations, we
want an oral liquid. That is what we are after
But that may not be the right formulation for al
comers, for all diseases

I f you have chroni c suppressive therapy,
if you are taking drug over a long period of tinme,
if you want to ensure that the patient is conpliant
and you can't get rid of the bitter taste, these
are all considerations that may nmake a |iquid not

appropri at e.

[Slide.]
VWhat woul d | recomrend? Well, unti
hearing sone of the presentations today, | think

certainly oral solutions are up there, suspensions.
I think we ought to give nore, or at |east closer
| ooks, to sone of the rapidly dissolving tablets

because at |east, then, you can fake out these
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little kids because, once they get it in their
mouth, it is there and done and it gets in. That
is inportant.

The transcutaneous delivery systens is
anot her route that we haven't spent as much tine
working on. Certainly, with pediatric patients,
every time sonmeone gets to the point where they
would like to ook at it, they are unwilling to go
through all of the formul ation probl ens and dosing
i ssues that, even if there is an adult formulation,
i ke sone of the opioid transcutaneous delivery
syst ens.

Those are great and they have been
licensed for adult patients, but there are
different paraneters that we have to deal with in
terns of changes in the integunment, changes in
dosing strategy, et cetera, that are fairly
expensive. Yet, for young children where you can
put a patch sonmewhere where they can't get at it,
this may be a very effective strategy.

The use of inplantable reservoirs is
sonmet hing el se that we may need to | ook at in kids.
So | don't think we should elimnate those from our
consi derati on.

[Slide.]
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As | indicated, the pediatric holy grai
some people think of as the oral I|iquid--again,
borrowed this. This is fromthe Pediatric Pharnmacy
Advocacy Group--that really sort of nmakes it our
inmprimatur to try and develop a liquid formul ation

[Slide.]

But | want to say, is that really what we
want or need? | challenge this group to go back
and say, okay, in certain contexts, this is
wonderful, but this is not an area where one size
is going to fit all and | think we have to start
with what are we trying to treat, then | ook at who
we are trying to treat and put those together and
deci de what the appropriate formul ati on may be.

[Slide.]

So the approaches we take, we have sone
proprietary ones that are liquids in suspensions.
The extenporaneous ones still exist. As | said,
our chief approach to solid dosage forns is to
crush them

[Slide.]

The downsi de of the oral fornulations we
have, the solutions often contain potentially toxic
excipients. | want to underscore this. This is

sonet hing that we haven't spent enough tine | ooking
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at and it is sonmething that we do need--these are
some of the silent problens that we have and we are
not sure how significant they may be because we
haven't | ooked at them

The suspensions are ny favorite because
you take a suspension and you give it to the
average nother and generally, when they start,
especially if you give thema nonth's supply of it,
for the first ten or twelve days, the children are
ei ther seizing or having arrhythm as or whatever it
is that the nedicine is for and then, for the | ast
twelve or fifteen days, the children are toxic
because you can never get them di spersed wel |l
enough.

This is not a reasonable strategy. It
just doesn't work well. W also have to consider
who is adm nistered the drug and under what
circunstances. As | indicated, palatability is key
and that deals with both taste and texture. There
are sone very good-tasting drugs that children wll
shy away from in some cases violently, because it
is like taking a nmouthful of sand. They just don't
tolerate it.

The sprinkles and sachets have sone

advant ages but they often have erratic absorption
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Sone of that erratic absorption depends on what we
are putting themin. Sonme of it just is inherent
to the dosage formand, yet, if you are dealing
with a drug that doesn't have a narrow therapeutic
i ndex, this, too, may be a very effective way to
adm ni ster drugs to particularly young kids.

Then | have tal ked about transcutaneous
delivery systens.

[Slide.]

The extenporaneous preparations, we have
tal ked about these problens; stability,
bi oavai | ability, nonuniform conposition, the

vari abl e effects of food.

[Slide.]

Now, are they inportant? WelIl, we know
that food will affect bioavailability. It may not
be clinically inportant. | think this is the key,

though, and | think this will go down in the annals
of pediatric pharmacol ogy; not all appl esauce is
created equal. And it is not.

It is sort of like the ol d adage about
delivering drug doses to kids in terms of
teaspoons. |If you go into a group of homes in any
city and say, |let ne see your teaspoon, the sizes

vary by a hundredfold. The same is true with the
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1 contents of the appl esauce.

2 For nmost drugs, the inpact is small

3 especially with the foods that kids eat. That

4 doesn't nmean we should ignore it. W need to know,
5 especially for a drug with a narrow therapeutic

6 i ndex, especially for a drug for a life-threatening
7 illness, we need to know. But, at the end of the
8 day, there haven't been a |ot of drugs, especially
9 those that we use in children, where food has been
10 shown to have a clinically inportant inpact. As |
11 said, there are no studies that really deal with

12 the foods that kids eat.

13 [Slide.]
14 To date, and, again | borrowed this and it
15 is true; we have a nunber of bona fide pediatric

16 fornulations but | will talk about these in a

17 monent. W have some ext enporaneous preparations
18 that are standardized. |In his talk, and | didn't
19 reproduce this, Steve showed the nmenu that you need
20 to go through to make the extenporaneous

21 preparation for Sotalol. That is accident waiting
22 to happen. It really is. This takes nmmjor

23 compoundi ng ti ne.

24 The sprinkle formulation, taking sprinkle

25 wi th Mont el ukast, for exanple, where you have a
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drug where you can give a whol e el ephantful of it
and probably not hurt anybody, it does have
advantages. | don't think we ought to dismss that
as a dosage form It is not going to be as
reliable as some others, but it may offer
sonet hi ng.

[Slide.]

So then you get to these antivirals.
Because of the trenmendous interest in HV
i nfection, nost of the antivirals have come out
with some sort of oral solution. These are
terrible fornmulations. They just sort of cut the
mustard. They are liquid so you can take themif
you can't take a solid formulation

How reliable are they in terns of drug
delivery to children and are we able to mnimze
the exposure to things like--you know, we want to
dilute it in antifreeze or sonething like that,
that is fine. | nean, these are problematic. So
am not sure that going to this kind of length to
just sort of eke out sonething barely acceptable,
even in a situation where we are dealing with a
life-threatening disease like HV infection, is the
appropri ate strategy.

I think we can do better and | think that
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is where we need to put our nmind set. So | just
think there are some very real clinical issues that
we have to consider. | don't think we should limt
our focus to oral liquids and | think we need to
expl ore both focusing not only on the age of the
child or the fact that they are children, but what
it is we are trying to achieve with the drug.

DR. SANTANA: Thank you, Jeffrey.

Questions to the Presenters

DR. SANTANA: W now have an opportunity
to ask questions to the presenters. | want to
start by asking a question regarding this
Lym X-Sorb technol ogy. Do you need active bile
salts to absorb it? |Is it absorbed through the
bile-salt intestinal transport systemor is it
absorbed uniquely by itself?

DR. SHAW | don't have any data on that,
absorption without bile salts.

DR. SANTANA: It just occurred to ne. It
is alipid formulation; right?

DR SHAW It is lipid but the components
are all the products of digestion. You have
| ysophosphati dyl chol i ne which is the product of
phosphati dyl chol i ne di gestion. You have

monogl yceri de which is a product of triglyceride.
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And then you have free fatty acid. So you don't
need any pancreatic |ipase to act upon this to be
digested. It is the end product of digestion

DR SANTANA: Dr. Stewart?

DR. STEWART: | had a few questions for
Dr. Shaw. You nentioned that the bioavailability
had been increased. | guess, since we are here at
the FDA neeting, we should use the strict FDA
definition. | did notice that the extent had been
i ncreased but | guess the strict definition
includes rate also. | didn't really see how the
rate had been increased. Does the rate of
absorption al so increase?

DR. SHAW No; | would think not.

DR STEWART: So it is really just the
extent of absorption.

DR. SHAW The extent, the anount.

DR STEWART: The other question | was
going to ask was you had nentioned that the
variability decreased, the variability in
absorpti on was decreased. | guess the one graph
that you showed didn't really have error bars, the
graph of--it was a study fromCHLA | didn't
really see any neasure of variability. Do you have

an idea, can you tell us how rmuch variability
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i s--how much it decreased the variability in
absorption, because | think that is a very
i mportant point.

Based on the studies that we have been
involved in at St. Jude, obviously, you want to
i ncrease the bioavailability but you also want to
decrease the interpatient variability. That is a
very inportant point in regards to oral drug
formul ati on.

So if the fornulation is able to do that,
I think it is a very inportant contribution that it
makes. Are you able to quantitate? Does it
decrease it from 100 percent down to 10 percent, or
100 percent to 50 percent? Can you quantitate
t hat ?

DR. SHAW | don't have any quantitative
data. The clinical trial that was done in Mntrea
on the cystic-fibrosis patients, the Lym X-Sorb
conplex was given as a unit. There was no drug
associated with that. It was a delivery of the
essential fatty acids that were in the conpl ex.

That was a two-year study and the result
of that was that the patients all gai ned wei ght and
grew taller and had better |ung function. But I

don't have the data to show what the variability
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per each patient was.

DR. STEWART: | just think it is rea
i mportant for, whenever we do consider the
fornul ati on consi derations that we consider
variability as one of the aspects of it.

The other question | was going to ask you
was, when you showed the tissue and plasma | evels
and you were showi ng the fenretinide, were you
measuring, in your assay, the conpl exed drug, the
gl ove, or were you neasuring the fenretinide?

DR. SHAW That was the fenretinide that
was bei ng nmeasur ed.

DR STEWART: So it released in the
tissue?

DR SHAW Yes. Well, it was taken up in
the plasma and then the tissue would take up the
fenretinide fromthe plasma, or fromthe bl ood.

DR STEWART: Okay.

DR. SANTANA: Peter?

DR. ADAMSON: | actually had three
questions for you, Dr. Shaw, because | think, if
the--and | amgoing to say "theory" but please tel
me if | amwong--if the theory is that absorption
is virtually exclusively through the |ynphati cs,

that actually has significant inpact in that it
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1 avoi ds first-pass netabolism

2 DR. SHAW Yes.

3 DR ADAMSON: And so those studies, can

4 you tell us alittle bit about how you have proven
5 that that is route of absorption?

6 DR SHAW | think the time of the drug

7 presence in the plasma is del ayed so that you could
8 assune that it doesn't go directly to the hepatic

9 system It goes through this |ynphatic system

10 DR ADAMSON: So you haven't actually

11 sampled fromthe thoracic |ynphatic duct.

12 DR SHAW  No.
13 DR ADAMSON: Again, | think that woul d be
14 i mportant to docunent because a | ot of our drugs

15 are probably limted, in good part, by first-past
16 met abol i sm and knowi ng that with certainty.

17 My next question is that this is usefu

18 for a large nunber of drugs. How many drugs have
19 you actually studied in either preclinical or in

20 humans?

21 DR. SHAW There has been cycl ospori ne,
22 which is a cyclic peptide, and fenretinide.

23 DR. ADAMSON: Those are the two?

24 DR SHAW Those are the two. Now, there

25 have been nmany drugs that have been | ooked at to
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make a conplex with the Lym X-Sorb that have never
been put into aninmals or humans.

DR. ADAMBON: The | ast one, and, again,
it, inpart, is following up to dinton again and,
because we are at the FDA, | feel like we can throw
this out on the table, although | believe it wll
i ncrease bioavailability, | don't think your data
support that. The reason | say that is that it is
resting on the assunption that the pharnacoki netics
are linear and not saturable.

I think the only way you can show i ncrease
is actually to study the sane dose, albeit a | ower
dose, but, otherwise, if the absorption is
saturabl e, you are not show ng increased
bi oavailability. It mght just be saturable
absorption if it is no different. | tend to
believe that you have increased it, but | don't
think the data, and there may be nore data there,
but | don't think it denonstrates that.

DR. SHAW Ckay.

DR. SANTANA:  Donna?

DR PRZEPI ORKA: For Dr. Shaw. It is a
very interesting formul ati on and the nonent you put
up your first technical slides, | thought, ny, this

| ooks very familiar to sonebody who has done gene
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222
therapy in the past. M question is, do you know
the charge of the pocket in the glove and will that
actually conplex with virus or nucleic acid?

DR. SHAW W have not put a virus or
nucleic acids in this conplex. W have some people
that are talking to us about doing that.

DR PRZEPI ORKA: The reason | ask that, of
course, is because this is one of the routes that
we use to transfect cells with genetic materi al

DR SHAW Yes.

DR. PRZEPI ORKA: If, in fact, your drug is
not covalently conplexed with the lipid, there may
be some opportunity for nmass action to nove drug
out and virus or nucleic acid in since it is going
in via a non-sterile route.

Alternatively, if the drug is not totally
compl exed, or rather if your lipid fornmulation is
not totally conplexed with the drug, you woul d
have, around the open glove--if you were going into
a place that could pick up anything. | would be
concerned about what the potential would be for
transformation and long-termsafety in these Kkids.
So | would just want to raise that concern

DR. SHAW Thank you.

DR. SANTANA: Pet er?
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DR. ADAMBON: This is a question for
either Jeff or Dr. Flanagan. | think, if we were
to |l ook at pediatric cancer therapy today as far as
where is formul ati on, perhaps, going to have the
greatest inpact, | would potentially argue for the
thiopurines for 6MP. That is a nedication that is
adm nistered daily. It is administered daily for
years and we know, fromthe extensive studies that
we have done, that the inter- and intrapatient
variability are extrene for this drug.

To me, because it is continuous
adm nistration, it is alnobst begging a
transcut aneous route. How conplicated is it to
make a drug into a transdermal delivery systenf
Maybe, Dr. Flanagan, you can tell me that, or tel
us that.

DR FLANAGAN: Well, the transderm
delivery systens are rather conplicated. At the
sinpl est end woul d be sonme kind of topical, let's
just say, ointrment. If the drug is perneable
t hrough the skin, then possibly, if you could do
this in a controlled fashi on, applying an oi nt nent
or a topical forrmulation with the drug in it mght
wor K.

At the other end of sophistication, to
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make sonething |ike the fentanyl patch or the
nitroglycerine patches, that is a lot nore
technically involved and isn't sonething that
usual |y people do. They don't do it on an

ext enpor aneous basis. They don't do it in a
hospital setting. It takes sone rather
sophi sti cated equi pnent, but if you can denonstrate
that the drug can be delivered transdermally, then
you could probably interest a transdernal delivery

conmpany in going further with it.

DR. ADAMSON: Because | think the greatest

potential inpact, if you |look at standard risk ALL,
the | argest number of failures occur during
mai nt enance therapy. \Whether they are because of
i neffective delivery of maintenance therapy, we
don't know that. But both froma quality-of-life
standpoi nt for medications daily as well as trying
to decrease the extrene variability, that would
seemto be a significant area of potentia
formul ati on devel opnent when it cones to pediatric
fornmul ations for children with cancer

DR SANTANA: Dr. Finklestein?

DR. FINKLESTEIN. As a follow up to
Peter's question, is there any data to show how

effective the transdernal application is correl ated

file:///C|/Daily/1009pedi.txt (224 of 281) [10/24/03 11:24:15 AM]

224



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

to the age of the child's skin thickness? So then
we woul d be back to square one

DR FLANAGAN: To ny know edge, that is
not known.

DR. FINKLESTEIN: And is it inportant?

DR FLANAGAN. Additionally, you don't get
a lot of drug transferred through the skin. So if
you are going to need many mlligrams of drug, the
skin isn't going to be the route to do that. But
if pediatric doses are much reduced conpared to
adult, that is a possibility. But you are not
going to get tens or twenty-fives of mlligrans
across the skin.

DR. BLUMER: But this is the kind of thing
where you m ght want to consider changing the
strategy and saying, okay, if you had an
i mpl antabl e punp to continuously deliver
6- ner capt opuri ne, would that not get rid of sone of
your variability? That is why | say, these are
things that we shoul dn't abandon, again, | ooking
for liquid formul ations and things |ike that.

There may be alternatives that will give
us nore reliable delivery.

DR. SANTANA: Jeffrey, can you comment

on--you kind of touched on it very lightly in your
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presentation. But can you give us nore detail how
i ndustry deci des when they need to rethink about a
new formul ati on or a new vehicle of giving a drug.
Is it empiric? Is it all market driven? |Is there
any science to the madness because | got a sense
fromyou that it was the later.

DR BLUMER | think that there is
certainly science to the madness because sone of
these things get quite conplex. But | think it is
still market driven and | don't know that pediatric
patients will ever be the kind of market that will
drive that without some significant incentives. So
I just can't see going out there. Wat we are
| acking, while there are a nunber of snal
phar maceuti cal conpani es today, boutique firns that
are looking to reformul ate drugs and patent new
dosage forms, nost of them are |ooking at |iquids
or sonething else. They are not |ooking at sone of
the nore conpl ex dosage forns.

So | think | would be pretty pessimstic
that sone of the | arge pharnmaceutical conpanies are
going to enbrace this w thout some significant--

DR. SANTANA: Can | take that further?
How does the naker of the biggest anal gesic decide

that they want to do a cherry flavor or a chewabl e
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and they want to do another one? How is that
process? Who decides that? Wat information is
brought into that decision?

DR. BLUMER: | think the flavoring is
done--to ne, it has been a nystery, quite frankly,
because, when you work with these conpanies in the
begi nning of the devel opnment of an oral dosage
form and one that we were just involved with, one
of the things that did determne it ultimtely was
the flavorings, one of the flavorings, did, in
fact, dramatically affect the stability of the
suspensi on.

So | guess there are sone of those. But
why they start out and say, well, we really believe
that lenon crene is going to mask the flavor of
this better than banana nut. There doesn't seemto
be any real rhyne or reason to that.

DR SANTANA: Dr. Stewart?

DR. STEWART: This is actually a coment
that | was thinking of. | amgoing to wear ny hat
as a parent now. | was thinking during Jeff's talk
about what kind of fornulation could | come up, or
could I think of, that would give ny ten-year old
to take nedication and | started thinking, well, if

| cane up with the ideal fornulation, that m ght be
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actually sort of a drawback because then you start
t hi nki ng about, if you get such a good fornul ation,
you have to worry about kids wanting to take it and
poi soni ngs.

So | think one of the things--nmaybe it
sounds a little absurd, but you do have to worry
about kids getting into nedications and taking them
and the poisonings. Mybe | amgoing a little bit
overboard, but | am sounding a note of caution,
think, in terns of nedications being too tasty and
too much |like candy and kids getting into them
think that is a concern we have to think about.

DR BLUMER: | think it is alegitimte
concern. At this point, we do have sone experience
with that. Fortunately, it hasn't been a bad
experience. \Wen the ability to really flavor
I'iquid nedications becanme a comrercially viable
entity, so you could go into your pharnmacist and
say, yeah, | want ny child's anoxicillin to taste
Iike Wel ch's grape juice or sonething. They can
now do that.

I think one of the concerns that maNy of
us had is just what you were articulating, dinton
But it has turned out that, after a nunber of

years, that hasn't been a big issue. So, while
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echo your note of caution, | think we now have sone
real -1ife experience to show that that hasn't
contributed significantly. Running one of the
poi son centers around the country, that
certainly--in fact, | can't think of a time where
that has been a problem

DR REYNOLDS: | have a question for Jeff.
Your point about flavor, | think, and palatability
is extrenely key in this whole situation with the
oral medications. W have been frustrated with
trying to find, in the literature, any kind of body
of literature, even single papers, dealing with how
this flavoring is done.

| hear through the grapevine that it was a
tour de force to disguise the taste of Tylenol in
the oral McNeil preparation, yet there is nothing
on that. It seenms to be a trade secret. | was
wondering if you could comment on whether there is
sone literature that | amjust missing or whether
there is sone opportunity to get together in sone
pl ace a body of such literature which would not
only be useful for extenporaneous fornulations the
phar maci st m ght do but woul d be extrenely usefu
for those of us trying to devel op pediatric

formul ations for specific use in the future.
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DR BLUMER | know that a literature
exi sts, and Dr. Flanagan probably has a better
sense of that than | do. It is not sonething that
| generally read. But the medicinal chem sts
certainly do this. Most of the pharmaceutica
conpani es have peopl e who do nothing but deal wth
flavori ng.

DR FLANAGAN: A lot of the information is
proprietary, but there is a publication for
conmpoundi ng pharmaci sts or health professionals
interested in compoundi ng that has a | ot of
mat eri al about flavoring. Sonetines, | am
reluctant to recomend sone of these things because
there is a kit of flavors that pharmacists can
purchase and just add whatever flavor they would
like into a product viewing a flavor as not a
chemi cal entity but just sonething that changes the
taste and you never know what it does to the
stability or the bioavailability of the drug. But
there are flavor kits avail abl e.

DR REYNOLDS: Just to follow up on that
comment, then would you think it is safe to say
that one of the issues that we do need to study,
then, is the inpact of these and develop a

scientific basis for what flavors an what conpounds

file:///C|/Daily/1009pedi.txt (230 of 281) [10/24/03 11:24:15 AM]

230



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

used to flavor do affect drug bioavailability.

DR FLANAGAN:  Sure.

DR SANTANA: Alice?

M. ETTINGER |, after twenty-five years
of being a nurse and getting meds into kids, don't
think that there is any one flavor or any one
anything that is going to get any kid, even the
sane kid five mnutes later, to take a nedication
That is a real problem The appl esauce isn't the
appl esauce.

I have a compoundi ng pharmaci st where we
are. He has used every flavor kit not nailed down
for one particular kid. And then the next kid
Ii ked one of them and that one went right in. So
think we are spinning wheels here in terns of every
single solitary kid trying to take every
medi cati on.

In the other hand, | |iked the comment
about the parent. | think that that is sonething
that we cannot overl ook and the inpact that the
parent has on having a child take a certain kind of
a nedi cation over the |ong haul

DR. SANTANA: | was thinking about this,
that there is a big piece missing in this

di scussion which is this whol e i ssue of behaviora
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medi ci ne and nodi fyi ng behavi or of kids taking

medi cations. It is no offense to anybody on the
team here, but we really should have gi ven sone

f oret hought about discussing that too, because that
is inportant in ternms of conpliance.

But that relates nore to conpliance rather
than to issues or fornulations and things |ike that
which is what the FDA wants us to discuss. But |
agree with you. The issue of conpliance is
conpl etely separate and the behavioral - nmedi ci ne
impact to that is sonething that needs to be
addressed across all pediatrics.

DR. BLUMER: | would just enphasize that |
think, at least for pediatric formulations,
compliance is so intertwined that they can't be
separated. So, as the FDA considers issues of
pediatric formul ati ons, that has to be sonething
that has to be on the table and how do we do that.
For exanple, a lot of the oral antibiotics have
been put through so-called taste tests. GCenerally,
children are not part of that.

Can you actually give thema taste test
wi t hout exposing themto the nedicine? These are
real chall enges

DR SANTANA: It will be interesting if

file:///C|/Daily/1009pedi.txt (232 of 281) [10/24/03 11:24:15 AM]

232



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t hose studi es have to go through the IRB, too.

DR SANTANA: Ms. Hof f man?

MB. HOFFMAN: | guess, as a parent who had
to try to convince ny child to take chenochip
chocol ate i ce cream unsuccessfully--she had | earned
to dissolve the ice creamin her nouth and spit out
the pill that was all crushed up into ninuscule
little pieces. | mean, the ideal would be having a
Mary Poppins scenari o where, every tine you poured
out the bottle, it was a different flavor and a
di fferent magi cal color.

But we don't have that kind of world. |
think the other factor in terns of conpliance is,
again, as a parent, these kids learn really fast.
| take that nedicine and | feel like shit and | am
going to get sick in X number of--a half hour or
hour. So it is not only a matter of not wanting to
take the medicine because it tastes really yucky.
| don't want to take the medicine because in a few
m nutes | amgoing to feel really, really even
Wor se.

There are so many factors involved in
maki ng sure that they get the antienetic beforehand
so they don't feel nausea and all the associ ations.

DR ADAMSON: | just wanted to follow up a
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little bit about Jeff's comment as far as
industry's interest in formulation. Rick, | wll
direct this to you, but you can sort of turf it.

If I recall correctly, a formulation was devel oped
for intrathecal Ara-C deposition that woul d
seem-am | bringing up a bad topic?

DR PAZDUR  Steve was the revi ewer on
t hat .

DR ADAMBON. Ckay. Maybe | will direct
this to Steve. For people who don't know, it is a
| ong-acting intrathecal Ara-C. \When you think
about the market there, children's cancer becones
an epidemic relatively speaking. So the question
is what notivates industry, not big PhRMA but
could you give us sone--what do you think notivates
i ndustry to develop a fornulation for a small
mar ket .

DR H RSCHFELD: That is a very conpl ex
question. | couldn't even pretend to answer it
thoroughly. But there are a nunber of factors and
they have to do with establishing credibility as an
entity with denonstrating something that is going
to differentiate themfromtheir competitors that,
even though the sales nay not be eye-popping, the

stock price of the conpany can reflect either a
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capability or a prom se of not necessarily that
product but maybe a technol ogy.

And there are also grants that are
avai |l abl e which, in sone cases, are a very strong
motivating factor. The FDA has grants, the O phan
Drug Program The NIH and the NClI, in particular,
have grants. There are sone entities which
essentially establish the credibility and are able
to survive through fundi ng mechani sns.

So all of those are notivating factors.

DR. PAZDUR: Very politically correct,
but, Peter, the real answer is one and one only;
profit. The issue is off-label use for the nobst
part. That is where they see a niche. W get this
so many tines, people coming in for just, | want to
approve this drug in fifth-line rel apsed patients,
knowi ng extremely well that that is not the market
that they are going after. O, we want to devel op
this drug for people on respirators that are
getting acute | eukem a. They are not devel opi ng
that drug. That is one of issues.

Here, again, Steve is right. These are
different areas. But one of the things that
propels things, the market, in general, is can they

use these drugs off-label. This is obviously a big
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area in medi cal oncol ogy.

DR. SANTANA: Peter?

DR. ADAMBON: | was just going to
follow-for a drug |ike 6MP, if you were to
extrapol ate that, you might say get it |abeled for
children with | eukemia and then use it in all the
patients with inflamatory bowel disease. So |
think there may be small conpani es you m ght be
able to interest even though we can't--or, at |east
I couldn't envision the profit. It nmay be there
when you put someone who has an MBA behind it.

DR PAZDUR. | don't want to seemglib or
sonmet hing. There nmay be altruistic benefits,
obviously, but, ultimately conpanies have to be
viable. WII this have potentials? WII they be
| ooking at this technology to export to different
products down the Iine that may have | arger markets
trying to develop it in a small nmarket first. That
m ght be one situation that cones to nind.

But, ultimately, there has to be a market
for a drug. Wien we see nany of the pharnaceutica
conpani es coning to us, although the niche narket
may be for the treatnent of |eptoneningeal disease
froma particular rarer type of tunor, the |arger

market is for solid tunors from breast cancer, et
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1 cetera, coming down the line. It tends to be an
2 easi er, perhaps, way to get the drug initially

3 approved. But, given the fact that off-I|abel use
4 is common practice in oncology, that is a

5 consi der ati on.

6 DR REYNOLDS: Are we done with this
7 i ssue?
8 DR, SANTANA: I think we are done with

9 this issue, yes.

10 DR. REYNOLDS: | just have a conmment on
11 this issue.

12 DR. SANTANA: |f you have a coment on

13 this issue, go ahead, Pat.

14 DR. REYNOLDS: If | could just ask you,
15 Ri ck, what you are seeing here, basically profit is
16 the notivating factor. Yet we see generic drugs

17 made all the tinme. | amwondering is there sone

18 possibility for some of these kind of fornulation
19 i ssues to be--the cost of devel opnent born by the
20 governnent and then handed off to generics as a

21 nmodel for getting around this.

22 DR PAZDUR  That coul d be a consideration
23 and if they wanted to partner with the NC in

24 devel opi ng these, this would have to be under

25 di scussion with the NCI. But that is not an
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unheard of exanple, either for formulation--well,
for new nolecular entities, definitely--

DR REYNOLDS: Here, | was just talking
about for fornulations.

DR PAZDUR  But for fornulations, that
woul d have to be sonething discussed with the NCI.

DR H RSCHFELD: | will just add on the
same topic that, depending on the extent and
el abor at eness of the new devel opnent, it could
quality as a new product and, therefore, would be
somet hing entirely--be patent protected, et cetera,
whi ch woul d be a different nodel.

DR LOSTRITO M question is for both
Drs. Bluner and Flanagan. Dr. Flanagan had
ment i oned- - showed sone interesting information
about occupational - exposure hazards to formul ating
chenot herapeuti c agents. The issue of percutaneous
or transdermal dosage forns cane up. | would Iike
you both to respond to this briefly that,
traditionally, the products that are narketed to
date for transdernmal system c absorption usually
enpl oy anywhere from5 to 10 milligrans extra in
the device for every mlligramyou want absorbed as
a dose.

That is to maintain a |inear absorption
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profile. To me, this poses a different type of
toxicity issue in terns of famlial handling of it
and what is a huge dose relative to what the
patient just absorbed left in the device at the
time you throw it away. | would like your conments
on that with regard to the patient popul ation,
fam |y considerations and al so exposure.

DR. BLUMER: | think your points are very
valid and very inportant. Wat we have to bal ance
here is the inmportance of delivering the medicine
to these children and then what kind of safety
precautions you can take at hone. Over the years,
we have changed how even over-the-counter
medi cati ons are packaged to ensure safety in the
hone.

Qoviously, if we were going to introduce,
if it were feasible and it may not be for the some
of the cytotoxic agents, to deliver them
transcut aneously, we would have to set up the kind
of safety situation in the home to do this.

When you think of all the therapies that
have now been transl ocated out of the hospital into
the honme with hone |1V teanms and all sorts of
dressi ng changes and drug deliveries, it is

probably not out of the question. | think the

file:///C|/Daily/1009pedi.txt (239 of 281) [10/24/03 11:24:16 AM]



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

first thing we need to do is figure out whether you
can really effectively deliver these kinds of drugs
that way and what advantage it hol ds.

But | amnot as pessinistic about it,
perhaps. But | think that those are very key
questions in terms of rolling this out on a
conmmerci al | evel

DR. FLANAGAN: | guess | agree.

DR. SANTANA: Any ot her conments?

Mal col n??

DR. SMTH: W have had sone experience
with drugs com ng through adult devel opnent. There
are tablets. There is going to be a pediatric
formul ation. And then we end up using the crushed
tablets and it just didn't work out. My question
is a generic one. |s there a strategy that we--is
there a generic strategy, generic in a different
context, that we should be pursuing, kind of an
of f-the-shel f approach, that woul d be feasible for
a range of therapeutics? |Is that something that is
tenabl e, whether it is for 6MP of f-patent or the
newest drug that is coming down the pike? |Is there
technology that is on the horizon that could do
that for us?

DR. FLANAGAN. | am not aware of any
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of f-the-shel f technol ogy that would work across a
range of drugs. But you have your pharnmacy
specialists in the hospital that are often very
good at conpoundi ng things and taki ng anecdota
information fromthe patients and goi ng back to the
drawi ng board to nodify it.

DR H RSCHFELD: | was going to conment to
Mal col mis point. This is sonething which we have
been interested in for sone years and have had
di scussions with some of the major corporations in
America, not just pharmaceutical conpani es but
others. |If there were sone general approaches that
could be used to | ook at pediatric fornul ations,
could they be somehow into fine particles and
di spersed or sonething that would be stable and
have all the properties that Jeff discussed in his
tal k.

The short answer is no one has conme up
with an approach that woul d be sort of the genera
starting point for it. W remain interested and
keep inquiring but it hasn't appeared yet.

DR. SANTANA: No; there is no genera
approach and there may be a little bit of science
to the nmadness, but the nadness is very

di sorganized. It is unfortunate because that is
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what | was trying to get to earlier in ny question
isis there a way that industry systematically
approaches this that could be nodel ed i nto what we
want to do in pediatrics.

DR. SMTH: Are there delivery systens
that could be engi neered that coul d incorporate,
here is what we have in the delivery systemthat
can be an oral suspension or a sprinkle or whatever
does it. Just press the button and you have it.

We don't have that right now.

DR. SANTANA: Ms. Hof f man?

MS. HOFFMAN: | just had one ot her
comrent, | guess, as a parent. \Wen ny daughter
came out of BMI, you are given so many nedi cati ons,
di fferent dosages and different ways to give it to
them But | actually found that to be an
advantage, to have nulti different formnul ations.
knew | gave the yellowliquid in this and | gave
her this much instead of two blue pills. She had
to have--it is a cyclosporine in the glass syringe
at such-and-such a tine.

I think it actually helped. |If | had had
everything as sprinkle, the probability of having
it correctly given to her | think would go down

greatly and this nay be sonmething to keep in m nd.
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You are dealing with parents that are overwhel ned.
We don't have degrees in pharnacol ogy. Even
literacy in your parents isn't necessarily--it

nm ght be Grade 8 level of literacy.

So you don't read your |abel and go, okay,
| understand that | need X mlligranms of this. You
go, okay, | need two blue pills. Just keep that in
mnd that nultiple formulations can probably hel p.

DR SANTANA: Jerry?

DR FINKLESTEIN. | would like to go back
to Peter's comrent earlier this norning which had
to do with the fact that maybe the best we can do
in pediatrics is nonitor the white count. As | am
listening to the discussion this afternoon,
pharmaci sts, in good faith, are putting drugs
together to give to children with a variety of
di seases, but we will talk about children with
cancer.

We have no idea of the bioavailability,
whether it is given as a liquid or crushed in
tablets. W use survival as a guiding light and
yet we know our infants don't do as well. Over ny
career, we have seen the survival rate of children
wi th cancer inprove so now we think 75 to

80 percent of children with cancer will be living
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for five years

We are | ooking at genetics as perhaps the
reason that we are mssing the last 10 or 15
percent, but maybe it is bioavailability of drugs.

I don't know if this is conmission of the FDA, but

I amtaking a nessage back here that the protocol
referred to this norning where we use the white
count, where we maxim ze our dose until we figure
out nore sophisticated ways of handling drug
dosage, may, in fact, be the way we shoul d operated
in pediatric cancer. And we really aren't doing
this across the board.

DR SANTANA: Conments or reactions to
Jerry's comment s?

DR ADAMSON: | have one.

DR. SANTANA: Peter?

DR ADAMSON: | think, for maintenance
therapy in ALL, that is still the gold standard and
| agree we may nhever inprove upon the gold standard
for maintenance therapy despite what we know. But
for much of the rest of therapy, we don't have the
white count to adjust our doses to. And we
certainly, even in nmaintenance therapy, probably
avoid toxicity but not necessarily do what we are

supposed to do and that is naxim ze response by
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i ncreasi ng dose as frequently as we ought to.

So it works in maintenance therapy and we
are lucky. W nmmy never inprove upon maintenance
t herapy beyond the white count. But it really
doesn't, | think, carry over to the vast nunber of
other agents that we utilize in pediatric oncol ogy.

We don't have a surrogate |ike that.

DR. SANTANA: | think it also begs the
question that nost of the drugs that we use in
oncol ogy and pediatrics are actually intravenous
drugs. So when we nove into the oral use of drugs,
we have to denonstrate that there is a good
rationale for doing it orally, that it does provide
a di fferent advantage, whether the advantage is
conpl i ance, absorption, end effect.

I think that, to me, is a criterion that
needs to be incorporated when one makes a deci sion
that maybe giving this drug orally is better
There may be many different things that nake it
better. It is just not the end result that the
patient is cured because you could get that by
giving it I.V. if you wanted to, if that is true.
That is not true for all drugs.

So | think that also has to be part of the

consi deration that every disease and every drug is
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alittle bit different and we al ways have the
advantage of giving it intravenously because nost
of them were devel oped intravenously.

I am advocating for oral drugs. | amjust
sayi ng that, when one tal ks about oral drugs, one
has to have a good rationale why one wants to use
it orally. There has to be a reason for that.

DR. H RSCHFELD: | would like to point out
that the context for having this discussion is not
restricted to the off-patent drugs that we tal ked
about this norning but for all pediatric oncol ogy
drugs. Many of the products that Rick and Ri k and
| are seeing are now oral products with different
types of targets

What we would like to see is sone type of
anticipation that, if we could have, as a result of
this discussion, sone principles or some goals so
that when we talk to conpani es devel opi ng these
oral cancer therapeutics, that we could not only
ask themif they are interested in pediatric
formul ation but that we could give them sone
speci fic advice and nmaybe even devel op, as Dr.
Przepi orka pointed out, a potentially useful
gui dance docunent to assist them

Then we also all know, as the point has
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been nmade before but | will just nmake it again, one
aspect, and that is, if you develop a pediatric
formul ation, also geriatric popul ation, handi capped
popul ation, chronically ill people, will benefit as
wel |l as people who just would like to have a choice
in the nodality of taking their nedication

DR SANTANA: Richard?

DR. PAZDUR: | would like to respond to
Jerry's comments because | hear a frustration and
feel it. It is not unique only to pediatrics but |
could say the same thing in adult medications, that
our know edge of what is the correct dose to use of
an oncol ogy drug is tremendously limted in adult
oncol ogy.

We have bought into nore is better, nore
is better, nore is better and have adapted that.
There is very little in the way of dose-finding
studies in oncology. Once a drug is approved at
the maxi mum tol erated dose, it is al nobst inpossible
to go backwards and say, can we use |l ess of a dose
in a particular disease. Those studies are very
difficult to do.

Thi s whol e area of what is the correct
dose, not only dose formul ati on but dose, whether

one takes a |look at a white count or whatever, is a
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very, very difficult one throughout the whole field
of oncol ogy.

But | think, you know, what Steve is
bringi ng up, we are seeing nore and nore drugs
bei ng devel oped in an oral -dosing formul ati on. One
story | would like to share with you for a degree,
per haps, of pessim smabout a field, if you take a
| ook at the drug IV 5FU, it took us al nbst 40 years
to cone up with a commercially oral form of
that--i.e. capesitabine--to be delivered from when
that drug originally came out in the late 1950s to
the approval of capesitabine in the 1990s.

That had a lot to do with | ooking and
under st andi ng t he pharmacol ogy and goi ng back not
just to formulation but to the understandi ng of the
drug in a pro-drug fornulation and really creating
a new drug.

Gving the drug in an oral fashion also is
not necessarily the same thing as an |V
formul ation. You may get better efficacy changing
intoxicity profiles, et cetera, and can turn a
relatively marginal drug into a nuch better drug by
conti nuous exposure. As Steve pointed out, | think
a lot of the pharnmaceutical firns are getting away

fromthe fear of devel oping oral nedications.
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There was a tremendous fear in oncol ogy
due to the reinbursement issues regarding ora
medi cations, that this was considered really a
taboo area even to touch. 1t was alnost the third
rail to develop an oral anticancer drug because of
rei mbursenent and the acceptance of
private-practice nedi cal oncol ogi st.

However, | think we are getting away from
that as we | earn nore about the drugs and different
targeted agents and the obvious need that these
drugs are going to have to be adm nistered on a
chroni c basis.

So | think several points that | want to
bring out. A change in the science that is going
to go toward nore oral nedications, as Steve
poi nted out, and also the fact that it nay not even
be just a formulation issue but thinking about kind
of tricks to use in presenting the drug to the body
as capesitabine, as a prodrug of the drug 5FU

DR SANTANA: dinton?

DR STEWART: So | would like to maybe
pi ck up on some of the stuff that Rick is saying.
You know, with sone of the targeted therapies |ike
the erbB inhibitors like Iressa and some of the

ot her conpounds that are coming out, obviously they
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are being devel oped as oral therapies.

So we have been doing some studies with
t hose conpounds and, you know, we tal k about the
formul ati on of the conpound. One of the things
that | would like to see al so cone out is naybe the
dosage size. | say that on the one hand. | will
say, on the other hand, we have been very fortunate
in the three studies that | amparticipating in,
that even though we are using adult dosages, we
have been able to cone really very close to the
prot ocol - prescri bed dosage, but it would nake it so
much easier if we had a smaller pill size.

We don't have to change the formulation
but let's get us a pill size that is smaller. |
think that would really help out alot. So | think

that is another thing we should give consideration

to.

DR SANTANA: (Other coments? Yes?

DR FLANAGAN: | guess | have a question
on a simpler level. For even those drugs that are
still given intravenously, do people feel that

there might be a need for the pediatric popul ation
to have either a smaller volume in a vial so there
is more roomfor dilution or to take the adult

volume in concentration and put it in a bigger via
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to just nake it easier to handle for diluting or
use? Do people find any difficulties using the
adult parenteral products?

DR. SANTANA: Peter? Comments?

DR. ADAMSON: | think probably pediatric
pharmaci sts could better address. M sense is
that, because the doses we tend to use
intravenously in children tend to be large, it is
not a major issue. | think when you start talking
about infants in vincristine, you nay start getting
into that type of issue. But | think that is an
i ssue that a pediatric-oncol ogy pharnacist could
probably nore readily answer. But vincristine is
the only one that junps to mnd and | mght be
wrong on that one as well.

DR. SANTANA: Donna?

DR. PRZEPI ORKA: Actually, the other
person who mght address that is the geriatric
oncol ogy pharnaci st because we ran into a simlar
situation with adults who are on nultiple
medi cations with nultiple interactions which not
infrequently require a reduction in dose.

Unfortunately, the way Medicare reinburses
is if you have a single-use vial and you only use

hal f the dose, Medicare only pays for half the dose
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despite the fact that the practice has to throw
away the other half of the dose. So it becomes a
real cost issue

DR. SANTANA: Alice?

M5. ETTINGER | think it |eave a | ot of
roomfor error in some of the formulations, as
guess you poi nted out--soneone pointed out in a
very nice slide--that there is a lot of roomfor
error. GCetting back to actinonycin, | nean, if |
have ever seen a drug that is downright dangerous
interms of howit is fornulated, | think that that
is certainly one. It is tiny, but the smallness is
actually nore of its danger in micrograns and
mlligrams. So | think there is sone roomthere
certainly for different strengths to be
manuf act ur ed.

DR SANTANA: Pat ?

DR REYNOLDS: Just going back to the ora
comments fromdinton, | agree conpletely about the
smal ler pill size. | know of at |east one
pharmaceuti cal conpany that tal ked to us about
potential pediatric applications and, after talking
to us, said, oh; we are going to keep the smaller
pill size. They were about to toss it out because,

by the tinme they got to that point, they realized
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that their MPD didn't justify it in adults.

I think if FDA, in their having their
pre-1 ND di scussi ons or whatever discussions, would
just sinply remind themof the potential for
pediatric, they may keep in the hopper those
smal ler pill sizes they probably devel oped anyway.
It is not a big cost and it would, | think, add a
lot of flexibility.

DR SANTANA: Jerry?

DR FINKLESTEIN. | would like to answer
Dr. Flanagan's question fromone clinician's point
of view In actual fact, it is really the
antibiotics that cause us the greatest problem when
we are worried about fluid intake. Trimethaprim
sulfa is one that cones to mnd. The anount of
fluid that it requires is quite a challenge

sometines to pediatrics. | don't think it is the

actual anticancer agents that we run into a problem

with on a day-to-day basis when we are worried
about fluid intake in patients that we have to
watch this very carefully and cl osely.

DR SANTANA: Good point. Rik?

DR. LOSTRITO Thank you. | just wanted
al so wanted to respond to Cdinton's comment before

about having multiple or smaller dosages. | think
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your point is very well taken and so in Patrick's
in response. | don't want to dimnish that. But |
can say that it is not a trivial matter for drug
conpani es to devel op these collateral strengths or
smal l er strengths, that quite a body of data is
needed to support the marketing of that in terns of
definitely stability, perhaps bioavailability,

dat a.

So it is an offsetting and conpeting
forces of cost versus utility. But | think your
point is well taken but it is not a trivial matter.
It is sonething that | amsure nost firns put sone
t hought behind before they pick a strength or two.

DR. H RSCHFELD: | would just like a point
of information to Dr. Reynolds' aspect, not just in
oncol ogy but in principle across all the FDA
whenever soneone cones in with a new product for
devel opnment, they are asked, routinely and
repeatedly, what their pediatric plan is.

DR. REYNOLDS: If | could ask there, |
know it is not trivial, but if you are talking
about a half-milligramversus a 1-mlligramtabl et
size, is that really that expensive an issue?

DR LOSTRITO It is perhaps maybe a

little nore expensive than you think. Firms have
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to show that they can manufacture that strength.
They have to provide data to do that. They have to
provide stability data, shelf-life data, show the
packagi ng presentation. So it is not double the
cost to develop a second strength but then, again,
it is not 1 or 2 percent of the total cost, either
It is sonewhere in between.

How si gni ficant an expense it is, |
couldn't answer but | do know, |ooking at the data
| see routinely, that it is a fair ambunt of work.

DR. SANTANA: Thank you

DR SMTH | would just second it as a
big issue, though. W have had exanpl es where the
capsule or tablet is marketed as a certain | arge
size but there happen to be smaller sizes that were
used during the devel opnent. So those were done
for pediatrics, but then those run out and what is
left for further pediatric evaluation

So, as nore and nore drugs are oral and
given on a rather continuous basis, it will becone
more and nore of an issue. Wen we talk with
conpani es about it, it is very clear to us that it
is not atrivial issue for them | think it is a
very inportant one to address and | think it wll

be hard to address.
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DR SANTANA: Richard?

DR. PAZDUR: Every tine there is a change,
there is a potential for a mstake. | wll just
share with you a story, and I won't nention the
drug, but a manufacturer fromthe clinical-trial
tabl et just changed the shape of the tablet as well
as adding | think it was sone dextran to it. That
led to the product being not bioequivalent to the
drug that they studied, that they did their
clinical trials, which really caused a trenmendous
anount and potentially a delay of really getting
the drug approved for | think it was nonths, six
months or so. It was relatively trivial. It was
shape and, | think, color of the--and dextran.

DR LOSTRITO W would not have expected
the mi nor changes that were nmade to have the inpact
they did. So you just never know what snal
changes can lead to big effects.

DR. SANTANA: Dr. Boyett?

DR. BOYETT: | would just like to echo the
pill size, especially you may not be able to change
it, but when you are doing phase |I trials in
pedi atric oncol ogy, you really need to be carefu
about it because the tradition phase |I trials, the

pedi atric oncol ogi sts use the 3 and 6 rule. So,
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oftentimes--in fact, we have got a study in the
Pedi atric Brain Tunor Consortiumthat we would
really have fool ed oursel ves what the maxi mum

tol erated dose was and what dosing we were giving
because of the size of the pills and the size of
the kids. | think that is not paid attention to
very much in pediatrics

DR. SANTANA: Pat ?

DR REYNOLDS: Just to return to the
probl ems of how nuch it would cost to do, | wonder
if the tablets are encouraged to be at | east
scored, would that not allow you to have the sane
formul ati on and do everything for the adults with
one tablet? But, at least if they are scored,
ideally, in four parts but, if not, in two, then at
| east you woul d have sone flexibility. It is not
as ideal as a separate particul ar dosage, but it is
better than crushing the thing and trying to
measure it that way.

DR. LOSTRITO You bring up a good point.
It is a good conprom se

DR SANTANA: | think we are done wth our
comrents and presented session, so | want to go
ahead and try to address the questions that the FDA

wants use to help themwith.
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Commi ttee Discussion of Questions to Subcommittee

DR. SANTANA: The first one, actually it
is like--that is why | was asking the question
earlier, is there anything out there that we can
grab onto. So you are asking us to create a whole
new set of principles here, so we will do our best
of trying to answer this question which is what
factors woul d be considered essential in the
devel opment of a formulation for children with
cancer. So what things would we consider are
i mportant when we are thinking about devel opi ng
different fornul ati ons.

Specifically, they want us to coment on
any age, disease of pharmaceutical -specific
considerations. | think one thing that | heard
earlier this nmorning and again this afternoon is
this whole issue of usage. So if it is a drug like
6MP, which is going to be used for a | ong period of
time in arelatively, pediatrically speaking, |arge
popul ation, then, to me, that would be an inpetus
of considering whether you push to get a
formul ati on devel oped for that particular drug. So
that woul d be one considerati on.

So there it is alittle bit the disease

but also the chronicity of the treatnent going
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together in ternms of guiding you that this is an
i mportant formul ati on issue.

Pet er ?

DR. ADAMSBON: | woul d just reenphasize
what | think Jeff hit upon and that is yes, a
liquid fornmulation is a step but we really need to
start thinking about some of the newer potential
formul ation deliveries, rapidly dispersible
formulation, as well as for |ong-acting
medi cations, other route of delivery that liquid
formul ations, in and of thenselves, often are too
small a step toward a pediatric fornulation

Jeff, is that fairly paraphrased?

DR SANTANA: Pat ?

DR REYNOLDS: | think that we have heard,

over and over again, particularly fromnurses and
parents here about the need for having different

ways of doing this, that the same way won't work

for the same kid all the time and certainly won't
work for different Kkids.

So | think, when one devel ops the
forrmulations, | think having the flexibility to
incorporate theminto foods to get theminto the
child is, perhaps, one inportant point we should

consider. Then | think that nmeans that we are
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going to have to study then, in the context of Dr.
Hirschfeld s coment, that not all applesauce is
equal, nmeaning that we need to have, then, a
defined set of foods that it is studied with that
we know are going to be safe and effective.

So it conplicates the matter, but | don't
see any other way around it.

DR. SANTANA: Let ne see if | follow you.
You are suggesting that there should be |like a
standard set of foods that should al ways be tested?
Is that what you are hinting at and shoul d
appl esauce al ways be one of the vehicles that is
tested, | guess is where | am goi ng.

DR. REYNOLDS: Many years ago, when
tal ked to Steve Hirschfeld about this, he said, if
you are going to specify peanut butter, nake sure
you say--1 won't say the brand, but whatever brand,
because that is then a uniform product or at |east
fairly uniform

So | think we need to think in those terns
but I also think that if there was in the guidance,
Vic, that what you are saying is a standard |ist of
what shoul d be tested, or potentially testing
vehi cl es and that what woul d be considered by FDA

to be fairly standard versions of such foods, that
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woul d be very hel pful

DR SANTANA: dinton?

DR STEWART: | would like to actually
pose a question just to get sone feedback that
woul d hel p ne, actually. When we do our ora
studies, to avoid this issue of food, what we do is
we actually ask the child, the parents to have the
child to fast. So we just get away fromthat whole
i ssue of food. But that is not real life. That is
not the way the child is going to be taking the
drug. But it gives a real clear understanding of
the bioavailability of the drug.

W don't have the confounding issue of
whi ch brand of peanut butter they had or
appl esauce, whatever. But the issue is should
there be studies in children like there are in
adul ts which evaluate the effect of food and, if
so, should they be standardized. |If so, how should
you standardi ze those. Those are mny questions.

DR. SANTANA: Those are the questions the
FDA wants us to ask, to help themwth.

DR PAZDUR  The adult food-effect studies
are very difficult also, having participated in
themto devel op oral nedication. They actually

require--they have this breakfast--1 call it the
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Breakfast of Chanpions. | can't think of any
cancer patient that could actually eat it. It is,
like, three eggs, two pieces of toast, hash browns
and four cups of coffee, or | don't know what it
is. But it is an unrealistic breakfast for even a
| unberjack, alnost, |et alone a 90-pound worman t hat
has cancer.

So that is very problematic. Here, again,
when nost peopl e are devel opi ng an oral nedication,
they generally do try to go to a fasting state
because the first of the problemfor nost of the
sponsors is they really have to show that the drug
works. If they can't show that the drug works, the
drug is dead and you don't want it be to the fact
that we nessed up because everybody ate--or the
food absorption was erratic.

So you first have to answer, especially in
an NDA process when the drug is first being tested,
when they are getting their initial |icensing
application, does this really work, what is the
nmost uniformsituation that you could have.
Neverthel ess, we firmy support that drugs should
be studied and | abeled with the way that the drug
will be used.

I think that having pediatric-specific
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food studi es woul d be very much inportant to
address this issue. | couldn't underscore that
nmore. But we do have problens even in the adult
situation here which we really need to rel ook at
and reexami ne.

DR H RSCHFELD: | think, just to clarify
the question, the issue about food, not as in Food
and Drug Adm nistration, but food with drug is if
the fornmulation that is being anticipated is one
that is intended to be delivered with food as sone
kind of carrier vehicle, then I think
st andardi zati on woul d be benefici al

That is a separate question fromthe food
effects on a drug which al ready has sone
fornmul ati on.

DR. STEWART: |'msorry; | don't nean to
monopol i ze this, but | realize that we do put drugs
on food for kids to take. But that, initself, is
probl emati ¢ because what if the child doesn't eat
all the food. |Imediately, you have reduced the
bi oavailability right there just by virtue of doing
t hat .

Maybe | am stating the obvious, but I
think that is really very problematic, that whole

i ssue of delivering drugs with food.
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DR H RSCHFELD: It is not sonething that
is necessarily endorsed or encouraged, but it is
realistic that soneone nmay have a sprinkle or sone
type of other formul ati on where you woul d deli ver
it. That would be the context for soliciting the
advi ce.

DR. SANTANA: | n answering this question,
there has to be an el enment of practicality. |
heard a little bit about this earlier in terns of
when sponsors approach you guys, what they can and
cannot do based both on cost and ot her factors.

So | think maybe thinking this through out
| oud, maybe the way to approach sponsors is to say,
if this drug is going to be used in a pediatric
popul ation and we are going to first assune that it
will be used across all age groups, then, first,
there should be a pediatric formulation. | am not
the one to tell you whether it should be a
suspensi on, a sprinkle or whatever

I amnot the one to tell you, but one of
the criteria would be that if you think this wll
be used in children, you have to cone up with a
fornmulation that is ethical to children. So that
woul d be the first cut, as | see it.

The second cut is if the disease in which
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this will be used, obviously, is unbalanced in
terns of the ages, so the HV story is a good one.
Most of those kids cannot take capsules. So, if
the conpany canme to you and said, we want to
develop an H'V drug for adults and our solution for
pediatrics is to develop a capsule. That is
irrational. That is not going to be practical. It

is not going to be used that way.

You are going to have to devel op sonething

inaliquid fornulation or some other vehicle to
treat the neonates and to treat the two-year olds.
So | guess what | amhinting at in terns of trying
to answer this question is that there is no unique
answer but there is a stepw se answer dependi ng on,
first, that if the drug potentially is going to be
used in children, we should request that a
fornmul ati on be derived, that we are not going to
tell themwhat the fornmulation is, that they have
to, then, consider the inpact of that mnedication
across different pediatric popul ations and then
select the first formulation that they want to
test.

DR. PAZDUR: Let me just ask you one
question. Wuld you, as a practicing pediatric

oncol ogist, be willing to delay the devel opnent of
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drugs in children until a pediatric fornmulation is
made? In other words, if a conpany cones to us and
says, gee, you know, we are developing this drug in
breast cancer and it is a tablet that you could cut
in half, but we are going to take probably two or
three years down the |ine and, perhaps, not unti
the NDA gets approved to taking a | ook at pediatric
formnul ati ons here, which is a realistic situation

DR SANTANA: But | thought this committee
is on the record of saying that we want parallel
devel opnent.

DR PAZDUR. But that is what | am saying
is if they say, for exanple--if they say, we are
willing to start our pediatric studies with an
adult fornulation, a pill, part of a pill or
what ever, would you say that they should delay the
devel opment of that initiation of the pediatric
study?

DR. SANTANA: | will let other people
comment .

DR ADAMSON: There is a one-word answer
which | think is no.

DR. SANTANA: | agree. | just didn't want
to nonopolize--

DR, PAZDUR: But that is what we face in a

file:///C|/Daily/1009pedi.txt (266 of 281) [10/24/03 11:24:16 AM]

266



file:///C|/Daily/1009pedi.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

267

real-life situation. W have very little
regul atory power to say, you must do a pediatric
fornmul ati on.

DR. STEWART: Do they have to repeat those
studi es when they do come up with a pediatric
fornul ati on?

DR H RSCHFELD: No; they can do the--

DR. SANTANA: That will be Questions 2 and

DR H RSCHFELD: Yes; in effect. But, in
short, Cinton, there are mechani snms that, once you
have a fornul ation that has denonstrated efficacy
and safety, then it is just another pathway in
order to alter that.

DR BLUVER: But what is mssing, though,
is the carrot to doit. | think we heard that many
of the conpanies cone to you with, perhaps, the
best of intentions and, perhaps, not. But they at
| east tell you that they are going to try. It was
interesting in the last experience | had with this
where a conpany said they were going to try and do
this for pediatric clinical trials and then they
sort of shrugged their shoul ders after a year.

W went into the | ab and made one and

sai d, okay, here is sonething, and they got al
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enbarrassed and went out and made their own, of
course. But it happened in very short order.

It wasn't for an oncol ogy drug, but |
think that this is--without any sort of incentive,
I don't think that this is going to be a fruitfu
area. You are not going to mishrand drugs that
don't have pediatric fornmulations. No one here is
interested in delaying drug devel opment until there
is one. It is a Catch 22

DR. PAZDUR. From a practical experience,
havi ng worked with conpanies in this area, do you
feel that they give a 100 percent good college try
to try and devel op these pediatric formul ations, or
isit, well, we will kind of get to it maana,
maana, nmaana, nmmana.

DR. BLUMER: It is very half-hearted. It
really is, in general. One of the things that
i npresses ne in this whole area of oncol ogy, and
am goi ng through this with our hospital, is running
our quality-assurance group. Qur oncol ogy fl oor
has put together--we have had no maj or nedication
errors in oncology in five years.

When | | ook at the gyrations that the
staff has put together to ensure that there are no

medi cation--1 said, this is wong. Now we have a
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par adi gm where even the caregivers are reluctant to
change because it works. But it takes hours and
hours of extra tine and effort to ensure this
because they don't have the right tools to do it.

It is just very wong.

DR REYNOLDS: | just want to expand on
the resounding no a little bit and say, you know,
it seems to ne like this should be an evol ving
process, though. |If somebody brings forward a new
antioncologic, to wait until they get around the
pedi atric formul ati on, obviously, we don't want
that delay. But, secondly, if you try it in the
pedi atric population with the adult fornul ation and
you have got good pharmacoki netics yet you didn't
get activity, why would they want to go through the
expense, or why would you want to encourage themto
do that expense.

But yet, on the sane token, if you took
what ever formul ati on was avail abl e and you saw
activity and it was, perhaps, suboptimal, then that
woul d drive the pediatric fornmulation. So | think
it is an evolution, not a just cart-and-horse
i ssue.

DR FINKLESTEIN. | have a question for

Rick. | would |like to piggyback on the geriatric
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concept that you used. Do you have data in what
percent age of the popul ation are geriatrics that
woul d need a liquid or sone other kind of
formul ation, either in oncol ogy drugs or drugs in
general ? | nmean gerontology is really increasing
as a field. |If, indeed, it is significant, could
we, as pediatricians, piggyback upon your idea?

DR. PAZDUR: | am probably the wong
person to ask because | amnot in geriatric
medi cine. | think people that probably study this
more woul d have an exanple, or have the data that
you are looking for. So | don't have the answer to
your question.

DR. FI NKLESTEI N:  Qbviously, 1 amthinking
that they are a very organi zed group

DR. PAZDUR: | know. You better believe

DR FINKLESTEIN. Getting themon this
bandwagon woul d not be difficult if, indeed, it
woul d be a benefit to that patient popul ation

DR PAZDUR  Hel |l o, AARP!

DR. H RSCHFELD: Jerry, this has been
| ooked at. | don't have the data but | know that
the data do exist because there are a few conpanies

and ot her organi zations that have exam ned this
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same issue over the years to say it is not an
age-dependent, it is a patient-dependent, question
about having the alternative fornul ations.

The reason we are trying to bring it up
here in the pediatric context, aside fromthat we
feel the need, is that we have sone regul atory
tools. W can do it through the incentive program
We can nmeke a formulation as part of a condition of
receiving the exclusivity extension if we feel that
that is required

And we may have tool, in some pending
|l egislation, to, in sone cases, as | think Dr.

Fl anagan noted, the Pediatric Rule which was struck
down a year ago, while this conmittee was neeting,
| shoul d add- -

DR. SANTANA: We won't read the paper
tomorrow to see what has happened today while we
are neeting; right?

DR. H RSCHFELD: --may be enacted into
law. Law, of course, has greater authority than a
regul ation. Then we would have the | everage to
al so conpel that, too. But, again, it is through
the vehicle of pediatrics. So any efforts that are
done for other popul ations, and there are |arge

active organi zations for handi capped patients and
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geriatrics, et cetera, the sanme things we discussed
earlier.

But they haven't been adequately
notivated, at |east to the noment. So our focus is
on the tools that we woul d have at hand.

DR SANTANA: | want to encourage you,
that, as you use those tools, which everyone--you
ultimately wind up selecting from that a driving
principle for this issue of fornulations is
practicality. W could sit here for three hours
and say, ideally, this is what we should be doing
and this is what we want, |ike our Christmas |ist;
right?

But, in practicality, there are sone
i ssues that | think you have to resonate with the
FDA as you approach the conpany so that we do get
some formul ations and they are done in parallel as
the adult studies are being devel oped and not put
themin a box where we won't get anything out of
t hem

DR PAZDUR | think there has to be an
el ement of practicality here. | think there is a
di fference in asking somebody to do sonethi ng and
mandating themto do it are two different things

We have very limted power. Renenber, even if the
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Pedi atric Rule cones back, there is a linmted
anount of extrapolatability here. Even if we use
the exclusivity process, one could say, well, if we
put too many barriers in front of people, they may
start backing away fromthis.

We have really limted experience with
that process. So there are a lot of things. It is
very conplicated issue that we face frequently
behi nd cl osed door that people do not see with the
negotiations with the pharmaceutical conpanies.

DR. SANTANA: Dr. Boyett?

DR BOYETT: | was going to suggest
exclusivity as a way to hang the carrot out there.
So maybe what you do is you add anot her nonth of
exclusivity if you have a pediatric formulation or
sonet hing like that.

DR. PAZDUR: That has to be required by
| aw.

DR SANTANA:  We will work--

DR. H RSCHFELD: Right. But ideas like
that have been entertained and the legislation wll
come up in 2007. Just to tell you another idea
that, because it is harder to do studies in
neonates and infants, there was some di scussion

about adding some extra--but, all that is
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theoretical. But who knows? It could be practica
in three years.

DR SANTANA: | think we have given you
all the help we are going to give you with Question
No. 1. So | want to nbve on to Question No. 2;
what types of testing or clinical-trial design
woul d you recomrend for establishing the efficacy
and safety of a new formulation for an existing
oncol ogy drug that already has efficacy and safety
denonstrated in the sane popul ati on?

Pet er ?

DR ADAMBON. Extrenely limted, | think
is how!l would put it. | think, ideally, you would
like to do bioequival ence studies in adults as a
starting point. Again, because these are cancer
drugs, you would have to do it in the adult cancer
popul ati on which will make it harder. But, when
you can do it adults and denobnstrate
bi oequi val ency, then | think consideration of doing
a simlar study in children would be reasonabl e.

I don't think it is reasonable for us,
except in very linited circunstances, to undertake
addi tional efficacy studies for bioequival ent
fornmul ati ons. W don't have those kinds of

resources.
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DR SANTANA: That is otherwi se
bi oequi val ent .

DR ADAMSON: That is otherw se
bi oequi valent. | think you would have to
i ndi vi dual because there are sone drugs where, if
they have a very different absorption profile, you
could predict that you actually have to | ook at
safety and efficacy, antinetabolites and other cell
cycle. But, for others, you might take the
know edge we know and say, well, to what degree do
we have to | ook at differences in safety and
efficacy given differences in the profiles. So it
woul d have to be, | think, individualized to sone
extent on the nature of the drug.

DR PRZEPI ORKA: | was going to disagree
just alittle bit and say that if you stick to the
letter of the question, it actually hadn't included
pediatric versus adult. It just said what type of
testing, the trial for devel oping a new
fornul ati on.

I woul d suggest that it would be in the
same popul ati on, nunber one, and, nunber two, since
it has already been shown to be safe and effective
and theoretically had a surrogate endpoint to

moni tor before waiting ten years for outcone, use
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the surrogate endpoint as your outcone rather than
| ong-term survi val

DR SMTH | would urge caution. [If the
new fornmulation is sinmlar and has bi oequival ence,
then that is one issue. But just the extreme issue
of 6MP being an exanple of that that we have been
tal king about all day, it was an oral formulation,
you give it every day. W had the great idea--we
didn't have the great idea, but there was the great
i dea that you could give it intravenously and avoid
all the variation and absorption and all and that
that would be a nmuch nore effective drug

So we sponsored several clinical trials to
try to prove that point. You can't give the I.V.
formulation and mmc the same PK profile that you
can with the oral and the 1.V. was inferior to the
oral. So the new formul ation, which had a very
different PK profile, was, in fact, less effective
than our good-old oral 6MP

So | think you really do have to
individual and, if it is a npbre convenient
fornmulation with the same PK profile, it is one
thing. If the PK profile is changing
substantially, then | would be very cautious about

just accepting themas equivalent in ternms of their
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clinical effect.

DR. ADAMSON: | guess to expand a little
bit about that, we all recognize there are only a
limted nunber of phase IIl trials we can do in the
pedi atric cancer population. | think we would
hard-pressed to commt one of those trials to an
equi val ency study. There would have to be really
overwhel mi ngly conpelling argunents to do that.

DR BOYETT: | would like to foll ow up on
that. Not only--the phase IIl trials you typically
do are not equivalency trials. So, when you
undertake an equival ency trial, your sanple size
goes up astronomcally to prove there is absolutely
no--so you have got real problens if you think you
have got to prove equival ency.

DR. SMTH. Both points are well taken
It would be very hard to do equival ence trials.

The one thing you could do, just to provide sone
confidence, is use a factorial design. The
question you are really nost interested in is sone
new drug, and, by the way, you are asking in that
same clinical trial a question about two different
formul ati ons.

So you don't expect there to bhe a

difference and it is alnost a freebie. So, if
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there was a case where you had sone reason to want
to be cautious, it may be possible to use it as a
second or even a third random zation in a trial
that woul d ot herwi se be ongoi ng.

DR. REYNOLDS: WMal col m what about--you
are tal king about drugs that m ght have vastly
di f ferent pharnmacokinetic profiles. But what about
ones that have sinilar pharnacokinetic profiles.
agree with you, Peter, we only have so nmany trials
we can do, but | amwondering if they have very
sim | ar pharmacokinetic profiles, couldn't your
popul ati on-kinetics nodeling be plugged into a
phase |11 study just using the new formulation to
replace the old formulation and validating that PK
on a larger set of patients, therefore killing two
birds with one stone.

DR. SANTANA: | kind of get a sense that
Mal col m ki nd of agreed with that comment.

DR SMTH. Again, it depends on how
simlar is simlar. The further apart you get in
the conparability of the two in terns of their PK
profile, the nmore and nore cautious you woul d want
to be about it.

DR. SANTANA: What about question 3, which

is the sane question but now with a different
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popul ation. What type of testing or clinical-tria
design woul d you recommend for establishing the
efficacy and safety of a new fornmulation for an
al ready existing oncology drug that already has
ef ficacy and safety denobnstrated in a different
popul ati on?

Go ahead, Dr. Boyett.

DR. BOYETT: The efficacy question,
think, is sinple. You have got to do an efficacy
study. You haven't done it in that particular
patient population in drugs that are disease
speci fic.

DR SANTANA: O her coments? So the
sense there is that you at | east would have to do
sone efficacy trials since it is truly a different
popul ati on. Any other comrents on this question?
Any ot her comments on the session this afternoon?
If not, I think we are done unless Dr. Hirschfeld
or Dr. Pazdur have sone concl udi ng coments

DR H RSCHFELD: | would like to thank
everyone again for a very interesting and what has
proven to be stinulation session. | think we have
identified a nunber of issues, both in the norning
and t he afternoon, which had not been anti ci pated

in our other discussions which is always the val ue
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of seeki ng advice.

W will nmake a commitnent to nove forward
on these. | would also like to report back to this
committee that, as a consequence of the |ast
meeting we had in July, that we have been able to
make progress on both those issues, one with regard
to the labeling or relabeling of 6-mercaptopurine.

I know that a representative of Teva

Phar maceutical s cane here today and they have been
very interested in followi ng through on that. W
will report back to you what that final |abel wll
| ook I'ike, but the advice was extrenely val uabl e.

Secondly, the advice that the committee
provided for multinational studies has resulted in
interest in our European col |l eagues who organi zed a
meeting |last nonth to address sone of these issues
and there will be followthrough on trying to
reduce and then equilibrate the regul atory burdens
for doing multinational studies.

So | wanted to conmittee to know that its
work is not only appreciated but is acted upon
expedi tiously.

DR. SANTANA: Thank you

DR PAZDUR. To follow up Steve's words,

only one word, "Ditto." Bye.
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DR. SANTANA: | think Dr. Reynol ds has one
concl udi ng comment .

DR REYNOLDS: | just have one question
for either Rick or Steve. | asked this last tine
and didn't get an answer.

DR. SANTANA: Try again, Pat.

DR. REYNOLDS: | thought | would try one
more tine. In the Best Pharmaceuticals for
Children Act, the FDA was nmandated to give a report
to Congress on availability of drugs on January of
2003. | wondered if that report was going to be
made available to this commttee to see if it had
been delivered to Congress. It would be a very
interesting report for us to consider. |s that
going to be nmade available publicly at sonme point?

DR. H RSCHFELD: The anticipation is that
it wll be made available to this committee and
will be nmade avail able public. But we don't have a
date yet as to when that report will be issued.

DR. REYNOLDS: Thank you

DR. SANTANA: Thank you everybody.

[ Wher eupon, at 3:30 p.m, the neeting was

adj our ned. ]
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