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1 PROCEEDI NGS
2 Call to Order
3 DR. SANTANA: Good norning to everyone.

4 know Dr. Kodish is on the line so good norning to

5 you too, Eric. | hope you can hear us well.
6 DR KODI SH: Good norning, Victor
7 DR. SANTANA: This is a neeting of the

8 Pedi atric Oncol ogy Subcommittee of the Oncol ogy

9 Drugs Advisory Commttee and we are here today to
10 advi se the agency on two issues. |n the norning we
11 will deal with the issue of safety nonitoring in
12 clinical studies enrolling pediatric oncol ogy

13 patients. Then, in the afternoon we wll address
14 i ssues related to the use of nonclinical data to
15 conpl enent clinical data for proposed pediatric

16 oncol ogy studies. So, we have quite a busy agenda
17 and | think we will go ahead and get started with
18 the introductions, and | amfeeling so sorry for
19 Dr. Anderson who is sitting all by hinself over

20 there, but we will go ahead and get started with

21 hi m and then nove around.

22 I ntroductions

23 DR. ANDERSON: Barry Anderson, from NCl
24  CTEP.

25 DR CGRILLO LOPEZ: Antonio Gillo-Lopez,
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Neopl asti ¢ and Autoi mmune Di seases Disorders
Research Institute.

DR VEINER | am Susan \Winer, from The
Children's Cause, a patient advocate.

M5. HOFFMAN:  Rut h Hof f man, patient
advocat e.

DR. PRZEPI ORKA: Donna Przepi orka,

Uni versity of Tennessee, Menphis.

MS. CLIFFORD: Johanna difford, executive
secretary to this neeting.

DR. SANTANA: Victor Santana, pediatric
oncol ogi st at St. Jude Children's Research
Hospital, Menphis, Tennessee.

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

MS. ETTINGER Alice Ettinger, pediatric
nurse practitioner, St. Peter's University Hospital
in New Jersey.

DR. PAZDUR: This is Susan Ellenberg, who
has laryngitis. She is a statistician. | am
Ri chard Pazdur.

DR H RSCHFELD: Steven Hirschfeld, FDA.

DR. DI NNDORF: Patricia D nndorf, FDA.

DR DAGHER  Ranzi Dagher, FDA.

DR. SANTANA: Eric, will you go ahead and
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announce your nane and affiliation for the record?

DR. KODISH: | am Eric Kodish, from
Cl evel and, Oni o, Rainbow Babies & Children's
Hospi t al

DR. SANTANA: Thank you, Eric. Wth that,
we will go ahead and have Ms. Cdifford read us the
conflict of interest statenent.

Conflict of Interest Statenent

MB. CLIFFORD: Thank you. The follow ng
announcemnent addresses conflict of interest issues
associated with this nmeeting and is made a part of
the record to preclude even the appearance of such
at this neeting.

Based on the agenda, it has been
determned that the topics of today's neeting are
i ssues of broad applicability and there are no
products being approved at this nmeeting. Unlike
i ssues before a conmittee in which a particular
product is discussed, issues of broader
applicability involve many industrial sponsors and
academ c institutions.

Al'l special government enpl oyees have been
screened for their financial interests as they may
apply to the general topics at hand. To determ ne

if any conflict of interest existed, the agency has
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revi ewed the agenda and all rel evant financial
interests reported by the meeting participants.

The Food and Drug Adm nistration has granted
general matters waivers to the special governnent
enpl oyees participating in this neeting who require
a waiver under Title 18, United States Code,
Section 208.

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

Because general topics inpact so many
entities, it is not prudent to recite all potenti al
conflicts of interest as they apply to each nemnber
and consul tant and guest speaker. FDA acknow edges
that there nay be potential conflicts of interest
but, because of the general nature of the
di scussi on before the commttee, these potential
conflicts are mtigated.

Wth respect to FDA's invited industry
representative, we would |like to disclose that Dr.
Antonio Gillo-Lopez is participating in this
meeting as an acting industry representative,
acting on behalf of regulated industry. Dr.

Gillo-Lopez is enployed by Neoplastic and
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Aut oi mune Di seases Research.

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

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

DR. SANTANA: Thanks, Johanna. Anybody
el se sitting at the table that wants to discl ose
anything publicly? No? Dr. Adanson just joined
the group. Do you want to introduce yourself,
Peter, please?

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

DR SANTANA: Thanks, Peter. Peter, do
you want to introduce yourself?

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

DR. SANTANA: Wth that, | will pass it
over to Dr. Pazdur for his opening remarks.

Openi ng Remar ks
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DR PAZDUR: Well, | would like to
di scl ose sonething publicly, mnmy disappointment with
Vi ctor and Johanna for not nmentioning this but the
di sclosure is happy St. Patrick's Day.

[ Laught er]

As you can see, we in the governnent have
provi ded you with green folders for the day and,
obviously, | amdressed in green but | would |ike
to rem nd you Pazdur is not an Irish nane. The
other thing I would like to just enphasize is that
Donna and |, as conpatriots from Chicago's Polish
comunity, would like to enphasize that St
Patrick's Day is just a warmup for St. Joseph's
Day. Okay?

[ Laught er]

DR. SANTANA:  Wiich is Friday, March 19th.

DR. PAZDUR: Thanks for pointing that out.

In all seriousness, | would like to go
back to why we are here today, and that is for the
subcommittee to discuss two inportant areas today,
one in the norning discussing safety nonitoring in
clinical studies enrolling children with cancer and
then, in the afternoon, discussing nonclinical data
to conplenment clinical data for pediatric oncol ogy.

We | ook at these as very inportant
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themati c di scussions to have. How these areas
i mpact on oncol ogy drug devel opnent | think is very
important. One thing that | would ask the
committee to do specifically is to concentrate
really on the pediatric aspect of these. | know
that these areas have sone tentacles to adult
oncol ogy and to other areas of oncol ogy but | would
like to renmind you that the purpose of this
subcommittee is to focus on the pediatric
specificity of these issues and speci al
consi derations of these broad issues in pediatric
oncol ogy.

I would l'i ke to thank everyone for being
here. | asked Steve what number neeting this is
and we think it is the eighth. W nmay be wong but
we are happy that the conmittee is neeting on a
regul ar basis. W intend to have the comittee
meet on a regular basis here and to continue this
di al ogue with the community. So, Steve, | wll
turn it over to you.

I ntroduction of Issues and Agenda

DR H RSCHFELD: Thank you. It is
customary at the end of remarks to give the
acknow edgnents but | wanted to give two

acknow edgnents initially. The first oneis to
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soneone who is in the roomright now and | am

| ooking at her, and that is Johanna Cifford who
has done | think a marvelous job in helping to
organi ze this neeting, and we have had a nunber of
chal  enges to overcone al ong the way, so many
chal l enges that for a period of time we thought we
wer e wor ki ng under a curse, but Johanna has been
st eadf ast, good hunored, conpetent, rapid in her
responses and has been | think a driving force in
terns of having the neeting occur as it is and as
well organized as it is today. So, thank you,
Johanna.

I would also |ike to acknow edge soneone
who is in this room although not physically, but
soneone who has had enornous influence on our
t hi nking and on our policies toward patients
enrollnment in studies and in particular children
enrolling in studies, and that is Bonnie Lee who
has been with the FDA for nany years and was
associated with the initial hearings of the
conmittee, which was mandated by Congress in the
1970s, to exanmine the role of children in clinica
research. Bonnie has been a particul ar gui de and
inspiration for ne and al so a source of infornmation

and direction, which | think has been an asset not
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only to the agency but to the country and to al
patients. And, | wanted to dedicate the di scussion
this norning in her honor. So, thank you, Bonnie.

As Dr. Pazdur pointed out, we are going to
be di scussing the themes of safety and
extrapolation. dinical research, which we have
di scussed in some detail in this forumover severa
of the meetings, has been recorded for at |east
2,400 years. Children were often the first
patients for new procedures and interventions.

Part of this evolved fromthe concept that children
were the property of parents so it was rather easy
for parents to donate their children for whatever
questions m ght be asked. But along the way there
were sone founding principles because,
unfortunately, children have al so been the victins
of clinical research.

The founding principles of nbdern Food and
Drug Administration regulation were, in large part,
established for the purpose of protecting children
and, yet, pediatric therapeutic devel opnent has
never been as thorough and robust as adult
t herapeuti c devel opnent, and nost of the people in
this room have been part of that process and

witness to these inequities. Many therapies are
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admi nistered to children w thout adequate studies
and, furthernore, many therapies are not made
availabl e for pediatric study until after adult
mar keting studies are conpleted and this is
particularly true in oncology. So, we have been
wor ki ng to overconme sonme of these barriers and
chal l enges. And, the challenges are to assenble
sufficient data to establish efficacy and safety in
the relevant population. The relevant popul ation
may be sufficiently rare that confirnmatory studies
are not feasible, which is particularly the case
for many of the chil dhood nmalignanci es.

There are concerns regarding the
i nplications of adverse events in children and this
has been a barrier to the further clinica
devel opnment of sone products because of these
concerns. It is also inportant that there is the
establ i shment and nai nt enance of a framework that
woul d support systematic clinical investigations
for the relevant popul ation. This has been the
case historically in pediatric oncol ogy but that
framewor k has al ways been chall enged and is al ways
competing with other priorities. So, it is
i ncunbent on us to nmake sure that that pediatric

research framework has the best resources, and the
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best advice, and the best support, and the best
regul atory environnent to do its job.

The particular issues regarding the safety
nmonitoring in pediatric oncology clinica
i nvestigations are an acknow edgnment that children
require special protections. Yet, on the other
hand, there is also an acknow edgrment that risk
tolerance is higher in oncol ogy therapeutics than
in other therapeutic areas. This sets up a
potential tension. Furthernore, there are no
det ai | ed consensus standards on study nonitoring
despite nunerous international docunents descri bing
what could be termed good clinical practice. W
will exam ne those in sone detail during the course
of the norning. So, the charge to the conmittee is
to suggest ways to incorporate the fundanental
ethical and scientific principles in protecting
patients enrolled in clinical studies for pediatric
mal i gnanci es whil e providing clear guidance and
m nim zing the resource burden

We have a series of questions directed
toward the comrittee to help focus the discussion
These are questions which are neant to stinulate
what we hope will be an informative exchange and do

not have a yes/no or a definitive answer.
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The first questions revol ves around the
principles, what are the principles that should be
addressed in safety nonitoring of clinical studies
that enroll children with cancer? Dr. Kodish is
going to provide us with sone background on that
particular topic. |If the principles are adequately
stated in existing docunents. statutes or
regul ations, please identify the rel evant docunents
and sections.

The second set of questions deals with the
practice. Recognizing that particul ar popul ati ons,
di sease settings and products nay have specific
requi renents, what general parameters should be
moni tored for safety in all clinical studies? O,
to rephrase that, what should the default position
be for safety nonitoring?

Based on the response to the previous
question, how often should these paraneters be
moni tored? Again, just giving a franework or
gui del i nes.

Based on the responses to the previous
guestions, who should do the nmonitoring? 1Is it
adequate to have the personnel involved in the
study be responsible for safety nonitoring? Wen

we discuss this in detail we nmay parse this out
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into the type of study, whether it is early
devel opment or | ater devel opment or the type of
di sease or other risk factors

What circunmstances woul d benefit froma
data nonitoring commttee? And, are there
addi tional recommendations for safety nonitoring?

The afternoon will be devoted to a
question which can be traced back to the principle
of extrapolation. Extrapolation has been a topic
of interest within the Food and Drug Adninistration
for many years. In recent years there has been an
FDA wor ki ng group on pediatric extrapolation that
has identified four donmai ns that may provide a
basis for extrapolation of adult data to the
pedi atric popul ation. These are nonclinical data,
pat hophysi ol ogy, natural history of the disease or
condition, and response to therapy.

When our group, noted at the bottom of the
slide and sonme of the nenbers are present here in
the audi ence, asked ourselves the question how can
we use nonclinical data to informus about
pediatric clinical studies, and in particular
pediatric studies in clinical oncol ogy, we realized
we needed further background and further discussion

before we could have an infornmed approach to it.
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We recogni ze that the absence of
predi ctive or explanatory nonclinical nodels in
pedi atric oncology is today's status quo. W know
that safety prediction based on animal studies is
estimated at approximately 65-70 percent for
cytotoxic conpounds and it is unknown for other
cl asses of conpounds, particularly the new biol ogic
t her api es, gene therapies, imunotherapy, and
cellul ar-based therapies. Efficacy prediction is
unknown but |ow at best. The findings in clinica
studies, particularly negative studies, often
remai n unexpl ai ned.

Therefore, further clinical studies that
entail resources and risks are undertaken to
further the field, and we are posing the paradi gm
is there a mechani sm by which we can use
nonclinical data to informus and inprove the
clinical research in pediatric oncology. There are
potential advantages of using the nonclinical data:
a | esser resource burden; the ability to answer
questions not anmenable to available clinica
techni ques. There night be ethical or, in fact,
| egal considerations involved too; possibly a
faster time frame to generate data; a dynamc

interaction between clinical and nonclinica
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findings that can enhance understandi ng and
confidence in results. When we only have a
sufficient population to do one definitive study,
and that study takes three to five years and it is
not feasible to do a confirmatory study, having
confidence in those results is critical. The

avoi dance of non-informative and minin zation of
negati ve outconme studi es could be another outgrowh
and an opportunity for new study designs.

So, the charge to the cormmittee for this
afternoon is to provide advice on what types of
noncl i nical data are considered informative to
conpl enent or supplenment clinical results. Wat
shoul d the characteristics or properties of
nonclinical nodels and data be to effectively add
to the clinical results?

If there are no satisfactory nodel s that
exist currently, and we will hear sone discussion
on approaches, what characteristics should a
noncl i ni cal nodel have to confirm extend or
substitute for clinical results?

Lastly, is there a set of postulates that
can be identified, or should a set be devel oped to
hel p us nake the transition for data extrapol ation?

So, the questions we are asking are what types of
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questions that are of potential clinical relevance
but are not feasible or acceptable to answer in a
clinical study could be addressed by nonclinica
st udi es.

Exanpl es may include the need for repeated
ti ssue sanpling, always a contentious issue,
particularly in children; the assessnent of
long-termeffects of treatment; effects on
reproduction; access to critical anatomc
structures, and this is a consideration again
particularly for some of the pediatric brain
tunors; exposure to toxic reagents; eval uation of
non-nonitorable or irreversible toxicities;
identification of biomarkers for clinica
nmoni toring; and nmany others which | amsure wll
come up when we have our |earned and notivated
panel discuss the issue.

What type of evidence and data woul d be
recomrended in each of the follow ng domains to
al | ow extrapol ation from nonclinical data and be
informative for a clinical condition? There are
listed here a few but there nay be others. These
include, but are not linmted to pharnmacol ogy and
phar macoki netics, safety, efficacy, behavior,

|l ong-termeffects, devel opnmental aspects and others
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which | amsure will cone up.

Are there additional recommendations for
the effective use of nonclinical data? For
exanple, will open literature reports be generally
acceptable? |s documentation of conpliance with
Good Laboratory Practice necessary to eval uate
ani mal data? Should nonclinical data be subnitted
as an independent report with a presentation of
primary data sufficient for verification and
review? These are all practical questions and we
are |l ooking for specific advice.

So, with this charge and these questions
before you, | would like to thank all the comrittee
menbers and our speakers and guests, and everyone
who has shown an interest here for participating in
this discussion, and | will turn now the further
presentation over to Dr. Eric Kodish, who wll
di scuss the fundanental principles involved in
clinical research and sone of the issues of
enrol ling children.

Dr. Santana, | think perhaps before we
have Dr. Kodi sh speak--we have some nore menbers of
the panel that should be introduced.

DR. SANTANA: Yes. Anybody that joined us

alittle bit late, could you please identify
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yourself into the mcrophone by nane and
affiliation, and any potential conflicts that may
have arisen since we started?

M5. HAYLOCK: | am Pam Hayl ock. | am an
oncol ogy nurse and | amat the University of Texas
Medi cal Branch, in Galveston

DR SMTH: | am Malcolm Smth, pediatric
oncol ogi st at the Cancer Therapy Eval uation
Program NCl .

DR. SANTANA: Dr. Gillo, you had your
hand up?

DR CRILLO LOPEZ: Yes, a point of
clarification that | would |ike to propose to Dr.
Hirschfeld. On his first slide on the charge to
the conmittee, which addresses the norning session,
you used the phrase "providing clear guidance and
m nim zing the resource burden" which clearly
applies to human resources and financial resources
but perhaps doesn't quite stress tine. | would
suggest that part of your charge to the comittee
shoul d be that whatever recommendati ons we propose,
and however the FDA understands and decides to
apply those recomendati ons, should not affect the
time lines for cancer drug devel opnent which today

are already intolerably long, and we shoul d be
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concerned that the cancer patient in general should
not be subject to those too long tine |lines and
that anything we do should, in fact, try to reduce
the tine Iines for approval of new therapies.

DR. H RSCHFELD: Thank you for your
comments, Dr. Gillo-Lopez. | think you touched on
one of the thenes which is inplied. | personally
have al ways incorporated in the concept resource of
time because tinme is, in fact, probably the nost
precious resource and, if one |ooks at biology as a
broad spectrum tinme is something which evol ution
and bi ol ogi c processes | ook to, to conserve in many
ways too. So, | thank you for calling attention to
the issue of time, and it is incorporated in that
speci fic charge

DR. SANTANA: One of the phil osophic
principles of stewardship is that it involves tineg,
peopl e and noney resources. So, | think those are
all enconpassed in your comments.

Wth that, Eric, are you on line now? Can
we proceed with you?

DR KODISH: | amon line, Victor

DR SANTANA: Good. Go ahead, FEric.

Protecting Children in Cancer Research

What Really Matters
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DR KODI SH: Good norning. It is good to
be with you virtually, if not physically. |
apol ogi ze for the inability to get to Washi ngton.
We have, hopefully, conpleted our |ast big
snowstorm of the winter in C evel and.

I am going to be speaking this norning
over the tel ephone and | ooking at a Webcast of the
slides and this is a work in progress so, please,
interrupt me if it is not going well and | will
switch to my Power Point presentation. | am ]l ooking
at the Webcast now and | don't see ny Power Point
slides yet. Wiat | plan to do is ask Johanna to
put on the next slide before | nobve through them
So, let's give it a noment for nme to see the first
slide.

I can introduce the talk by saying that |
have al ways thought | had a face for radio and this
is an exanple of that perhaps--

[ Laught er]

| see my first slide. the title of this
presentation is "Protecting Children in Cancer
Research: What Really Matters."

Can | ask that we have the next slide,

pl ease?

MS. CLI FFORD: You know what, Dr. Kodi sh
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1 if you just want to move on through your
2 present ati on- -
3 DR KODISH: | have it now. Should I go

4 to the Power Point instead?

5 M5. CLI FFORD: Yes, that would be great.
6 DR KODISH. Al right, the Whbcast didn't
7 work well and I will look forward to joining you on

8 the Webcast after | have done my talk.

9 MB. CLIFFORD: (Okay, there just seens to
10 be a del ay.

11 DR. KODISH: | figured that m ght happen
12 The Bel nont report | think articul ates the key

13 principles of research involving human subjects.

14 My purpose today is to respond to the charge that
15 has been given to the comrmittee and to paint in

16 broad strokes what the key principles are for

17 protection of children involved in cancer research
18 I think it starts with the Bel nont report and the
19 three key principles that are articulated there are
20 benefi cence, respect for persons and justice.

21 The next slide, please. This slide shows
22 a concept of principles that nove into practice. |
23 thought it was quite appropriate that the charge

24 for the first half of the nmeeting tal ked about both

25 principles and practice. | view the regulations

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (25 of 354) [4/6/2004 2:05:41 PM]

25



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

and their interpretation as a conduit, as a
mechani sm by which we nmove fromprinciples to
practice. | want to enphasize the word
"interpretation” here. | think that the current
set of regulations is subject to w de
interpretation, as has been pointed out over and
over again in the literature. | don't viewthis as
a negative. | think that it allows for thoughtfu
I RBs, investigators, parents and others involved in
the research process to nove fromprinciples to
practice in an appropriate manner, and that
interpretation is really the key step

The next slide, please. This slide should
show a triangle which points out that we are
tal ki ng today about pediatric research ethics and
that this is a nore conplicated system because of
the invol venent of a child. The geonetry of
pedi atric research ethics involves parents, on your
|l ower left; the investigator, on your |ower right;
and the child at the top of the triangle. If we
keep the best interests of the child in mnd at al
points, | think we will be responding to perhaps
the most fundanental issue in research involving
chil dren.

The next slide, please. This slide shows
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a recapitulation of the Belnmont principles with an
enphasi s on beneficence in pediatric ethics.

Respect for persons and justice remain inportant in
pediatric ethics but it is ny feeling that there is
a special place for beneficence when we are tal king
about children, whether it is research involving
children or in clinical ethics regarding children
In fact, nore broadly in social policy regarding
children it is inportant to renenber that children
are not able to vote; don't have econonic
resources; and we owe an advocacy role | think on
behal f of children. It is very inportant and, to
me, prioritizes that beneficence as a concept for
pedi atric ethics.

Can | have the next slide, please? The
principles of medical ethics then are different for
children conpared with adults. | would say that
respect for persons, for good or for bad, has
becone the dom nant principle for adult ethics and
this is seen in research ethics where there is a
trenendous enphasis on infornmed consent, and this
is out of the derivative concept of autonomy which
comes fromthat principle of respect for persons.
By contrast, as | said, | think the best interest

of children has to domi nate pediatric ethics and
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justifies an popul ation that takes beneficence as
the nmost inportant principles.

I don't want you to nove slides back but,
if you recall a few slides ago, the slide that
shows noving principles into practice, | think
beneficence has to be the principle that drives our
interpretation of the regulations and our actua
practi ces.

The next slide, please. This slide
di ssects out some text fromthe Bel nont report.

The docurent itself tal ks about beneficence as an
obligation with two general rules. These are very
interesting. It had been sometime since | have

| ooked at themand in preparing for this
presentation | found the two general rules cited by
Bel ront are do not harm and, secondly, naxim ze
possi bl e benefits and m nim ze possi bl e harns.

On the face of it, these two general rules
can be read as conflicting with one another. That
is, the charge do not harmis an absol ute standard,
whereas in the second rule of mnimzing possible
harms and maxi nmi zi ng possi bl e benefits it is a
relative standard and it calls for a wei ghi ng of
benefit against harm Again, to put interpretation

into play, | think it is the second rule that is
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nmost appropriate for pediatric oncol ogy studies.
That is to say, if one is tal king about research

i nvol ving healthy children with no prospect of
benefit to that child, the first rule m ght be nore
appropriate to apply, do not harm period. But we
are tal king about a bal ance in pediatric oncol ogy
and | think the second general rule is nore
appropri at e.

Can | have the next slide, please? If we
are on the sanme page, this slide should continue to
cite the Bel nont report which says that beneficence
is not always so unanbi guous and goes on to say
that prohibiting research that presents nore than
m nimal risk without the imredi ate prospect of
direct benefit to the children involved limts
potential for great benefit to children in the
future

Thi s becane, in some sense, the foundation
for the different categories of research in subpart
D that IRBs are able to approve and points out the
key ethical dilemm, as far as | am concerned,
whi ch has to do with how we wei gh benefits or which
benefits count when we are wei ghing risk and
benefit.

The next slide, please. The subtitle of
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my talk today is "What Really Matters" and as

t hought about a way of presenting this | decided
that it could be divided in three phases, what
matters before a clinical trial begins; what
matters during the conduct of the trial; and what
matters after a trial has closed.

One of the nmenbers of the panel pointed
out the inportance of tinme prior to the beginning
of ny talk, and | guess this is another way of
| ooking at tinme as a divider for where the
different ethical obligations cone in.

Speaking of time, | wanted to get sone
validation fromJohanna. |s the tining going
better now with the slides?

MS. CLIFFORD: It is fine, Dr. Kodish

DR KODISH Going fine? Geat! So, |
woul d like to now tal k about what matters before a
trial begins and | could think of at |east three
i nportant issues. The first is that it be
significant science. Again, interpretation is a
key here. M view of significant science is that
it has the potential to help children with cancer
I think it is inportant that I amvery specific
about that. | think that if there are going to be

exposures of risk to children with cancer the
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potential to help children with cystic fibrosis,
for exanple, may not be considered significant
science by this test. The potential to help adults
with Al zheiner's di sease may not be significant
science by this test.

I think that we need to be cogni zant of
the fact that research involving children with
cancer needs to resound back to help children with
cancer and that one should | ook for other avenues
to study other inportant diseases. It is difficult
to think of children with cancer as a resource, but
I think in sone sense this really forces us to do
that and, by limting the risk of exposure to
children to that which will cone back to help
children--and | know that scientifically it is
often very difficult to predict in which direction
the work will go and how the results will, in fact,
pl ay--ut but at the outset one can try to predict
and think about a definition of significant as
bei ng that which has the potential to help children
wi th cancer

The second thing that really matters
before a clinical trial begins is a risk/benefit
assessnent. | think in the next several slides

will talk nore about what counts as risk and what
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counts as benefit.

Finally, it is a study design that wll
answer the question and that al so does not
subjugate the interests of any single subject to
the overall needs of the research. Again, enbedded
there are a couple of inmportant ethical principles
that | think are perhaps specific--at |east the
second one under study design--specific to research
with a vul nerabl e popul ation and, as Dr. Hirschfeld
said, children certainly are considered and shoul d
be consi der ed.

The next slide, please. This slide shows
the criteria for the 405 category. As | think
everybody is aware, there are four categories of
research that can be approved by | RBs under subpart
D. A npst all cancer research | think is approved
under 405, that is, pediatric cancer research. It
is research that involves nmore than mninmal risk
but presents the prospect of direct benefit to the
i ndi vidual subject if the risk is justified by the
anticipated benefit to the subject; if the
ri sk/benefit ratio is less than or equal to the
alternatives; and if parental perni ssion and assent
are obtai ned.

The next slide, please. As we weigh risk
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and benefit in research ethics, it is inportant to
remenber that risk means risk to the subject but
benefit may include benefits to the subject,
benefits to other patients, benefits to society or
benefits to an investigator or a sponsor. | think
what we are aimng for in research involving
children in sone sense is limting the benefits
that we think about in a risk/benefit analysis so
that the benefits that cone to the subject are the
ones that we are thinking about as we weigh risk to
the subject, and that we avoid a situation where
children are used as a neans to an end. To go back
to Emmanuel Kant and the idea that children are

val ued and protected, | think it is inherent in
this sort of bal ancing.

The next slide, please. This is a slide
that | ooks at sone of the issues in early drug
devel opnment involving children with cancer. There
has been a controversy over, what | have put in
quotes here, therapeutic intent. The point here is
that the prospect of direct benefit is the key
ethical and regulatory issue and, in ny view, a
percent age vi ew of what that potential for
therapeutic intent mght be isn't that inportant.

That is, | think even a very |ow chance of
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t herapeutic benefit for the child should count as a
prospect of direct benefit to the child. Again, ny
interpretation of the word prospect is a very broad
one, admittedly, but this is where the issue of
interpretation cones in. As the discussion goes
on, we can tal k about how prospect ought to be
i nt erpreted.

The second bul l et point you see on this
slide has, in parentheses, the potential for 405
creep, that is, nmoving this issue of comensurate
experience that children with cancer have al ready
been through a lot so that it is okay to put them
through one nore thing. This doesn't stand up in
my view as a valid justification for exposing
children with cancer to risk

The alternatives is another key issue that
is discussed, if you recall, in the 405 criteria.
There needs to be favorable outconme for the child
conpared to the alternatives

The next slide, please. If we are on the
sanme page, this should be a slide that says options
on top. It has at |east three different pathways
that famlies and children can seek out when a
child has refractory, untreatable cancer. On your

left is a Phase | study; in the mddle is
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alternative nedicine and on the right is hospice
phi | osophy care.

The next slide shows further
consi derations regardi ng Phase | oncol ogy research
in children. The first is to point out that
subj ect selection is not a najor controversy in
this realm that is to say, Phase | studies are
done involving healthy children but it is not an
i ssue of wanting to do Phase | cancer research on
healthy children. That, to ny know edge, is not a
controversy but | put it here because it is
inmportant to try to contextualize pediatric cancer
research in the broader picture of research
involving children. As | said before, | think that
Phase | research qualifies, in ny mnd, as research
with the prospect or direct benefit.

Most importantly on this slide, is that
potential for benefit mitigates but does not
elimnate the need for protection fromresearch
risk. To be nmore clear about that, it is the
potential for benefit that is balanced agai nst the
risk that mitigates it, but | think the charge to
the conmittee and the work we are going to do this
morning is still extrenely inportant. The need for

protection fromresearch risk is not elimnated by
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the potential for benefit.

The next slide, please. This points out
some issues around alternative medicine. The
reason that | put this here is that | think there
is a yardstick of fairness that we need to keep in
mnd. It is often the case that when research is
being done it is held to a higher standard or a
different standard than what is happening in the
non-research world, and it is very inportant I
think to the fanilies and the children invol ved
that we try to put this in the lens that they are
viewing this off from and to nmake it difficult to
access research or to have children participate in
wel | - desi gned, safely nonitored research, in somne
ways, runs the risk of shunting themto alternative
medi ci ne where there are vulnerability concerns.

It is very preval ent phenonena for children with
refractory cancer. | think there are najor ethica
differences when it cones to children getting
alternative therapy conpared to adults who can make
their own decision. | think we have a very

i nportant obligation to prevent harmwhen it cones
to children who are getting alternative nedicine,
and | think it is extrenely inportant that

alternative nedicine possibilities be studied in a
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rigorous and careful way. But the bottomline is
that we need to comunicate with famlies and
children. The ones that the research conmunity
encounters may al so be taking alternative nedicine
and if we don't know what mnedi cati ons are being
taken, then we won't have the ability to study drug
interaction with alternative nmedications and the
experinental agent, for exanple. | just think that
it is very inportant that we keep alternative
medi cine in mnd as sonething that is out there and
we shouldn't be blind to it.

The next slide, please. This slide has a
few words about hospice care for children who have
refractory di sease. Now, sone people | think have
the experience that those who cone to Phase
studies are self-referred, not interested in
hospi ce phil osophy care, wanting to continue to
pursue anti-neoplastic therapy but, in ny
experience, that is not the case. |In fact, many
fam lies who seek Phase | studies also are anenable
to having their child get hospice philosophy care.
So, the two are not inconpatible. | think it is an
under - devel oped approach in children. It is not
the main focus of what we are here about today but

I felt that it would be inconplete to give this
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tal k wi thout nentioning that hospice phil osophy
care should be part of the consent process for
Phase | studi es.

The next slide, please. This noves from
what really matters before the conduct of the tria
to during the conduct of the trial. The three
items that really matter during the conduct of the
trial are informed consent which, in ny view, is a
conmuni cati on process in addition to the
docunent ati on that happens; ongoing nonitoring via
a data safety nonitoring board, if appropriate, and
| understand that nuch of the discussion |ater on
will have to do with when it is appropriate and
when it is not necessary; and ethical action to
suspend or stop a study at the right tine. It is
easi er said than done but in parentheses | thought
I would say not too soon but not too late either.
So, the question of when a study should be
suspended or stopped is a key ethical question that
happens during the conduct of a study and whether a
study needs to be stopped at all. | guess in nost
cases there is no need to stop it but that question
needs to be always asked in the same way house
of ficers always need to ask thensel ves does this

child need a spinal tap. It is a question that is

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (38 of 354) [4/6/2004 2:05:41 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39
part of the nonitoring process as an enbedded
function.

The next slide shows the Nurenberg code.
This is a quick bit about informed consent. The
Nur emberg code said that the voluntary consent of
the human subject is absolutely essential. These
are slides that | have shown at previ ous neetings
so | think we can go fairly quickly through them

The next slide asks the rhetorica
guestion of whether we can do any pediatric
research at all, and just points out that if the
answer is no, that is, if we have to adhere to
strict interpretation of the Nurenberg or litera
rather than in the spirit of the | aw
interpretation, children as a group will suffer.
You saw in the Bel nont quotation earlier that there
is a clear recognition that there needs to be sone
research involving children so that we can both
protect children adequately but be sure that we
make progress in chil dhood disease.

The next slide tal ks about three ways of
respecting Nurenberg and still doing pediatric
research by using parents as surrogates and
obt ai ni ng parental perm ssion; by involving

chil dren when appropriate and obtaining their
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assent; and by providing societal protection with
| RB approval as the nost obvious but al so neetings,
simlar to what we are doing this norning,
investigator integrity and other things that
provi de societal protection for children, we can,
think, ethically do pediatric research

The next slide shows the difference
bet ween parental perm ssion and informed consent
and, again, says that the autononous authorization
of an adult--the difference between adult and
pediatric ethics is nore robust than a proxy
deci sion and points out, fromthe Acadeny of
Pedi atrics, that the responsibilities of a
pediatrician to his or her patient exist
i ndependent of parental desires or proxy consent.
I think that there is a congruent statenent that
one coul d make here that says that an
investigator's responsibility to his or her subject
exi sts i ndependent of parental desires or proxy
consent .

The next slide shows that parental
perm ssion is not the oral equival ent of inforned
consent, and that surrogate decision-nmaking is
necessarily less authentic. | amgoing to skip

past the next slide which shows proxy consent,
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substituted judgrment and best interests, because
think this is famliar ground for nost people and
we have al ready enphasi zed best interests.

I will go to a slide that says inforned
consent in pediatrics equals parental perm ssion
and the assent of the child. Here | want to say
that the conbination of those two can potentially
be nore powerful, if done right, than an
individual. This has to do with famly centered
ethics that really seek to care for and do
ef fective communication with a famly, which is a
dynami ¢ and chal | engi ng process, admttedly. But I
think both of these issues are very inportant.

The next slide, please. This provides the
regul atory definition of assent, which is a child's
affirmati ve agreenent to participate in research.
The key point here is that nere failure to object
shoul d not be construed as assent. That is, the
silence of an older child for research
participation can't be interpreted as their assent.
Again, there is roomfor regulatory interpretation
here. There is a great deal of controversy around
assent and requirenments for assent, and | think
there is likely to be a fair anmount of variability

across IRBs with regard to this issue and | would
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be happy to discuss this further during our
di scussi on.

The next slide, please. This slide shows
sone differences between assent in the clinical and
research context, and points out the fact that
research i s supererogatory, that is, as opposed to
a clinical context where there is a strong best
interests argument to be made. GCenerally speaking,
in research the decision is nore voluntary and, for
that reason, assent is nore powerful phenomenon, in
my view, ethically speaking in research than it
woul d be in the clinical context.

The bottom bull et point here is also
important | think as a principle perhaps for us to
consider, and that is the older the child, the nore
assent contributes to the ethical justification for
the study. This is a problemfor diseases that
happen in younger children certainly but, al
t hi ngs being equal, an older child | think who can
participate in the decision gives us nore ethica
justification for proceeding in research endeavors.

The next slide just points out a piece of
data. This is a scale that we did in our study of
i nformed consent about deci sion-nmaki ng preference.

It shows everything from nunber one, a parent who
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wants to | eave all decisions to the doctor and
perhaps to an investigator, and then a conti nuumto
nunber five, a parent who wants to nake fina

sel ection about which treatment their child wll
receive.

The next slide shows a sanple of 108
parents. The reason that | included it this
morning is to point out the variability anong
parents and famlies when it cones to how they want
to nake decisions. You see in this slide a |large
nunber of parents in the mddle, within the green,
red and grey colums, who fit into a shared
deci sion-making nodel. |In nmy view, this is why
i nformed consent is inportant during the conduct of
research. Most people want a shared
deci si on- naki ng approach whether it cones to
treatment or research participation and
conmuni cation. Effective communication is really
the key issue for infornmed consent.

The next slide. As | wi nd down the talk
and get to the conclusion, | want to make the point
that the over-interpretation of regulatory concerns
can prevent the ethically meaningful participation
of children in research.

Can you still hear nme?
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MS. CLIFFORD: We can still hear you

DR. KODISH: Great! | heard a beep on the
phone. | amgoing to tell a quick story to
illustrate this point. Heather K was di agnosed
wi th a vagi nal rhabdonyosarcona at a children's
hospital in the Mdwest within the past few nonths.
At di agnosi s, Heather had a tumor that was causing
intestinal compression. Her pediatric oncol ogi st
talked to the fam |y about the diagnosis and then
subsequent |y di scussed a Phase |1 non-randoni zed
study sponsored by the IRS/COG The famly
provi ded i nformed consent and signed a docunent at
6:05 p.m The plan was to begi n chenotherapy the
foll owi ng day but the patient devel oped a bowel
obstruction at 11:00 p.m and chenot herapy was
emergently started. At midnight nothing happened
that was ethically significant. dinically, the
patient was continuing to get her chenotherapy.
But the next norning, when the CRA the data
person, cane to enroll Heather in this Phase |1
study, the RDE, or the renpte data entry system
made enrol | ment inpossible. The reason that
enrol I nent was inpossible was that the date
chenot herapy was started was the previous date and

the formwould not pernit enrollment to happen if
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chenot herapy had al ready been started.

So, what was a well-intentioned regul ation
system desi gned to prevent people from being
entered on study if consent had not yet been
obtained--in fact, in this case everythi ng went
perfectly froman ethical perspective but the
patient was not allowed to be entered on study.
think that this is a cautionary tale and | wanted
to bring it to the attention of the panel today.

Next slide, please. W see nany
wel | -intentioned regul atory protections and it is
important to realize that they can paradoxically
prevent the ethical participation of children in
cancer research and Heather's story is one exanple
of that. The physician then needed to go back to
the fanmily and explain that, unfortunately, we
weren't able to include her as a subject in the
research. It wasn't going to change her treatnent
at all but the future treatment of children with
rhabdonyosarcoma in some ways is harned by the fact
that this regul atory nechani sm prevent ed Heat her
frombeing a subject in the study. The only
alternative woul d have been for the person doing
renote data entry to fabricate and to say that the

dat e chenot herapy was started was the day that she
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was being entered on study, and that woul d have,
nunber one, been an unethical |ie and, nunber two,
woul d have been picked up on an audit if the

subj ect had been audited subsequently though it nmay
have been, in fact, the ethical thing to do because
consent was obtained in an appropriate way, it is
an inportant study, and all of the things that we
have bee tal ki ng about, but the regul atory
apparatus prevented an ethical action fromtaking
place and | think it is a disturbing story.

The next slide shows a synergistic
approach. The protection of human subjects has
been done both through education and regul ati on and
we need to be concerned about devel opi ng too nuch
regul ation at the expense of education and the
expense of thoughtful ethical action

The next slide just has a few quick points
about what matters after a trial is closed.
Monitoring for late effects of therapy is an
i mportant ethical issue after a trial has closed.
The publication of results and di ssenination of
findings is ethically inportant. |If the science
isn't disseminated, then it is like a tree falling
in a forest that nobody hears. Finally, the return

of results to the subjects who participated is an
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ethically under-1ooked and | think very inportant
i ssue that symnbolizes the partnership that we have
with subjects and their famlies, and | think we
need to do a better job than we are doing currently
after a trial has closed in getting results back to
the subj ects.

The next slide shows conceptually the nmain
bal ance as a point of conclusion in pediatric
research ethics, that the best interests of the
chil d-subject are, in fact, bal anced agai nst
science to benefit others and we need to be
cogni zant of that balance at all tines and be sure
that the best interests of the child are not
subj ugat ed.

The next slide shows a coupl e of
conclusions. The first is that beneficence, as
described in the Bel nont report, is the key ethica
principle that | believe shoul d guide nonitoring of
patients in studies. Also, a risk/benefit
assessnent by the investigator, by the IRB and by
others perhaps is nore inportant than inforned
consent, and that is because |I don't think informed
consent has the ethical inportance in pediatrics
that it does in adult medicine, and al so because of

the relatively ineffective conmunication process
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that is currently happening with informed consent.
I woul d be happy to talk nore about that in the
di scussi on.

The next slide shows that the protection
of children fromresearch risk and the inperative
to inprove chil dhood cancer treatnent are both
ethically inmportant. The bottom point here is that
regul atory fervor intended to protect children
currently threatens the ethical conduct of
pedi atric cancer research, as | tried to illustrate
in Heather's story, and we need to renenber, |
think, that there is an ethical inperative to do
work in childhood cancer to inprove the care of
children with cancer.

The final slide points out that children
are both vul nerabl e subj ects who need protection
fromresearch risk and a negl ected cl ass--and they
continue to be a neglected class despite our best
efforts--that need better access to the benefits of
research.

I thank you all for tolerating the virtua
reality nature of this talk and hope that | have
been able to make a contribution. Thank you

DR. SANTANA: Thanks, Eric. FEric, are you

planning to stay on line for the rest of the
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nmor ni ng?

DR. KODISH: | am The only question is
whet her | should do it by phone or by Wbcast.

DR. SANTANA: kay, because if you are
going to stay, then we will just hold the questions
for the general discussion, if that is okay with
you.

DR KODI SH: That is fine.

DR SANTANA: But | do want you to stay on
the phone line, if at all possible, for the
di scussi on because | think we can conmunicate
better that way.

DR KODI SH: Okay, what | will try to do
is watch but nute the sound.

DR SANTANA: That is fine.

DR. KODI SH: Thank you, Victor

DR. SANTANA: kay, good. | also want to
thank John for advanci ng your slides on your
behal f. Dr. Caronme, you are next.

Legal Responsibilities for HHS Supported Studies

DR CAROVE: Good norning. | would |ike
to thank the subcommittee menbers for inviting ne
to give a brief presentation on |ega
responsibilities for studies conducted and

supported | think originally by the federa
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governnent and since | speak on behalf of HHS, |
have limted it to HHS, the Departnent of Health
and Human Servi ces.

What | am quickly going to do is go over
first of all, the applicability of our regul ations.
Then | amgoing to talk very quickly about the
maj or requirements of 45 CFR Part 46, Subpart A,
whi ch are the general protections for human subject
research. Then | amgoing to finish up by talking
about the mmjor requirements of 45 CFR, part 46,
Subpart D, which are the additional protections for
children involved as subjects in research

Again, the regulations | amreferencing,
45 CFR Part 46, are the HHS regul ations for the
protection of human subjects. They have four
subparts. The regul ations were |ast revised in
2001. One of the subparts, Subpart B, was revised
at that point but nost of the regulations remain
the sane as when they were promnul gated nore than
two decades ago.

So, what is the applicability of these
regul ations? Qur regulations apply in two
circunstances. The nost common is research
conducted or supported by the Departnent that are

not otherw se exenpt. That includes clinica

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (50 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

trials conducted intramurally by the NIH or funded
by the NITH, as well as many other agencies within
the Ddpartrment. A second way in which research can
be covered by these regulations is research that is
conducted at an institution holding an applicable
assurance of conpliance approved by our office.

So, any institution that receives funding from our
Department to conduct human subj ect research nust
execute a witten agreenent in which the
institution pledges to conply with our regul ations,
and in that document many institutions voluntarily
extend the sane regulations to all research

regardl ess of sponsorship. In doing so, the
assurance cones to cover privately sponsored
research.

This slide denonstrates the rel ationship
and the overlap between the applicability of our
regul ati ons and the FDA regul ations. You can see
that there is in the mddle an overlap. The
overlap may occur in two circunstances. One is
where NI H sponsors a clinical trial or other
clinical research, or any research, that involves
an FDA-regul ated test article. Another
circunstance is where an institution, holding an

assurance with our office in which they voluntarily
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agreed to extend that assurance to all research, is
engaged in an industry, privately sponsored
research, project involving an FDA-regul ated test
article.

Very quickly, what are the mgjor
provi sions of Subpart A? As was previously noted,
the regul ations, we believe, are clearly founded
upon an ethical framework that was articulated in
the Belnont report. |Its three basic ethica
principles, and the fundanmental provisions of the
regul ati ons can be divided in three groups. One is
the provisions related to and assurance of
conmpliance. The second is those related to the IRB
requirenents, institutional review boards, and the
third is those requirenments related to legally
effective informed consent.

Wth respect to assurances, the
regul ations stipulate that each institution engaged
in research covered by the regul ations and which is
conducted or supported by the Departnment shal
provi de assurance satisfactory to the HHS Secretary
that it will conply with the requirenents set forth
in the regul ati ons.

The regul ations further stipulate specific

el ements that nust be part of an assurance. There
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must be a statenent of principles governing the
institution in the discharge of its
responsibilities for protecting the rights and

wel fare of human subjects. And, the regul ations
state that those principles nmust apply to all
research regardl ess of whether or not it is covered
by the assurance.

The assurance nust designate at | east one,
and nmany institutions designate nore than one,
institutional review board and that must include a
list of the IRB nmenbers and their relative
capacities, and there nust be a reference to
witten IRB procedures. There are requirements
related to the IRB and they include specification
of what the I RB nenbership nust include, such as at
| east one person whose primary interests are in the
scientific area and at |east one nenber whose
primary interests are in a non-scientific area, and
at | east one nmenmber who is not otherw se affiliated
with the institution or a nenber of a famly
affiliated with the institution.

The regul ati ons have specific provisions
related to how the I RB should function and operate;
when it nust conduct reviewin ternms of initial and

continuing review. Then there are provisions
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54
related to expedited review for certain categories
of minimal risk research and there are detailed
lists of specific criteria an IRB nust find in
order to approve research. For exanple, the
regul ations state that in order to approve research
an |RB nust find that the risks to the subjects are
m nimzed and reasonable in relationship to the
antici pated benefits, if any, to the subjects and
the know edge that is to be gained. Then, there
are other provisions for the records that an IRB
must mai ntai n.

The | ast set or provisions in Subpart A
deal with legally effective informed consent. They
i nclude an introductory paragraph that tal ks about
the general requirenents. For instance, no
i nvestigator may involve a human subject in
research unless the inforned consent of the subject
or a legally authorized representative of the
subj ect has been obtained, except in certain
limted circunstances in which inforned consent can
be wai ved.

The regul ations go on to stipulate basic
el ements that | think nbost people are famliar
with: the nature of the research; the reasonably

foreseeabl e risks; the reasonably foreseeabl e
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benefits, if any, to the subject; and others, such
as alternatives that a subject may choose instead
of entering the research. The regul ations
stipulate that consent mnust generally be
docunent ed, except in sone |limted circunstances.
Then, there are waiver provisions both for

obtai ning i nformed consent at all or for docunented
i nformed consent, and | won't go into those in
detail .

Let's turn finally to the provisions for
research involving children under Subpart D, the
additional protections for children. Again, this
is a subpart that is unique to the Departnent of
Heal th and Human Services. \Wereas all the Subpart
A provisions that | just went over have been
adopt ed by ot her departnments and agencies, Subpart
D has only been adopted by the Department of
Education in addition to our departnent.

Subpart D applies to all research
i nvol ving chil dren as subjects conducted or
supported by our department. It is inmportant to
note that there is a specific definition of
children in the regul ati ons, and they are persons
who have not attained the | egal age for consent to

treatnments or procedures involved in the research
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under the applicable law of the jurisdiction in
which the research will be conducted. It is
inmportant to note that in order to then understand
who a child is with respect to the research
regul ati ons, you nust understand state and | oca
| aw t hat defines who can consent to what and at
what age. Therefore, a child in one state m ght
not be a child in another state for the purposes of
t hese regul ati ons.

The Subpart D requirenents in
general --first of all, you have to satisfy all the
requirenents of Subpart AL So, if a research
proj ect involving children doesn't satisfy sone
provi sion of Subpart A then it is noot about the
addi tional provisions. The research would not be
approvable. But if the research is approvable
under Subpart A, there are additional requirements
of Subpart D which nust be fulfilled and satisfied.

As Eric referenced, there are four
categories of research that are approvabl e under
Subpart D under our regulations. These are
primarily scaled to risk versus benefit as you wal k
through each of these categories, and | amgoing to
do that very quickly.

The first category, 404, is research not
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i nvol ving greater than mnimal risk, and m ni mal
risk is defined in Subpart A. In order for this
research to be approved under this category, an |IRB
must nmake one general finding. It nust find that
there are adequate provisions for soliciting the
assent of the child and perm ssion of the parents
or guardi ans, as set forth in Section 408.

The next category, Section 405, which Eric
went into nore detail, is research involving
greater than minimal risk but presenting the
prospect of direct benefit to the individua
subjects. So, the benefit has to be tied to the
subj ects as opposed to society in general and the
know edge to be gained. Here, the IRB nmust make
three specific findings. The IRB nust find that
the risk is justified by the anticipated benefits
to the subject; the relationship of the anticipated
benefit to the risk is at |east as favorable to the
subj ects as that presented by avail able
al ternatives outside the research context; and,
again, the sane provisions for assent and
perm ssion apply throughout these four categories.

The next category, 406, involves greater
than minimal risk and no prospect of direct benefit

to the individual subjects, but likely to yield
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general i zabl e knowl edge about the subject's

di sorder or condition. For this category there are
four criteria that an IRB nust find. They nust
find that, first, that the risk represents a m nor
increase over mnimal risk. Wereas mninmal risk
is defined in the regul ations, what a m nor
increase neans is not defined so that is left up to
the judgnent of the |RBs.

Next, the IRB nust find that the
intervention or procedure within the research
presents experiences to the subjects that are
reasonably commensurate with those inherent in the
actual or expected nedical, dental, psychol ogical,
soci al or educational situation of the child.
Commensurability is one of the factors that Eric
touched on but applies only in this category, 406

The next two provisions--the RB nmust find
under 406 that the intervention or procedure is
likely to yield generalizabl e know edge about the
subj ect's disorder or condition which is of vita
i mportance for the understanding or anelioration of
the subject's disorder or condition. | think the
key words here are that you have to understand that
the child must have a disorder or condition, two

terns that are not otherw se defined in the
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regul ation and are of vital inportance. So, it is
sort of a higher standard than the usua
general i zabl e knowl edge standard that probably
applies to research under Subpart A only. Lastly
is the assent or pernission provisions.

The fourth category and final category is
research that is not otherw se approvabl e under one
of these four categories which presents a
reasonabl e opportunity to understand, prevent or
all eviate a serious problemaffecting the health or
wel fare of children. For this, the IRB still nust
revi ew and assess the research with respect to
Subpart A and D, and nust find that the research
presents a reasonabl e opportunity to further the
under st andi ng, prevention or alleviation of a
serious health problemaffecting the health or
wel fare of children

The project is then forwarded to the
Departnment. They cone through our office and we
act on behalf of the Secretary to process these.

In order for the research then to be approved, the
Secretary, after consultation with a panel of
experts in pertinent disciplines and follow ng an
opportunity for public review and comment, nust

determ ne either that the research in fact
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satisfies one of the other three categories, 404,
405 or 406 or, if not, three things nmust be net:
that research presents a reasonabl e opportunity
standard that | previously went over; that the
research will be conducted in accordance with sound
ethical principles, and hopefully that is sonething
that applies to all research conducted; and
adequat e provisions for the assent of the child and
parental perm ssion.

Finally, there are some additiona
provi sions of Subpart D that are provisions rel ated
to soliciting assent, and assent is not always
required and an IRB nay deternmine it is not
warranted, particularly under category 405. There
are provisions for soliciting perm ssion of
parents, and the regul ati ons speak to whet her you
need both parents' permission. |f the category is
405 one parent's permission is sufficient but for
406 or 407 two parents are required, except in very
limted circunstances.

It is inportant to note that there are
provi sions for waiving parental permssion or
guardi an permission. Just |ike infornmed consent
can be wai ved under Subpart A for research

i nvol ving adults, parental perm ssion can be waived
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in certain circunstances and this is | think unique
to our regulations and not found in the parall el
regul ations within the FDA

Finally, there are specific protections
for subjects who are wards of the state or any
ot her agency, institution or entity for research
approved under 406 or 407. Anong those
requi renents, there nust be a specific advocate
appoi nted for each child who is participating in
such research who is a ward.

In sunmmary, | have quickly tried to go
over the applicability of our regulations and
contrasted that with the FDA regul ati ons
applicability. | have gone over the mgjor
requi renents of Subpart A of our regulations and
finished up with a discussion of Subpart D, and I
thank you for your attention.

DR SANTANA: Thanks, Dr. Carone. Dr.
Hi rschfel d?

Legal Responsibilities for Studies with

FDA Regul at ed Products

DR H RSCHFELD: | would also like to
thank Dr. Carome and note that when he was wearing
a uni formwhich was a color nore consistent with

the thene of the day, he was the head of the I RB at
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Walter Reed Arnmy Medical Center. | also want to
thank himfor his efforts on clarification of the
regul ations in ongoing discussions as they apply to
pedi atric oncol ogy, and he has taken a | eadership
role in the Ofice for Human Research Protection in
that regard.

I amgoing to even nore quickly, | hope,
go through the FDA regul ations. One m ght ask what
is a pediatric oncol ogi st doing tal king about FDA
regul ations, but that is one of the strengths of
the FDA, that there are wonderful opportunities to
be involved in nmany aspects or research in clinica
medi ci ne, including the devel opnent of regul ations.
I was on the working group that devel oped the
Subpart D and, in fact, wote the first draft of
t hat docunent.

As Dr. Carone pointed out, there is some
overl ap, and these slides have a | ot of data which
is intended for reference and | will not go through
all the aspects of all the slides, but just to note
that there are | aws synonynous with an act or
statute which are devel oped and passed by the
Legi sl ative Branch and signed by the President and
these are published in the United States Code.

Then there are regul ati ons synonynous with rule,
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and t hese are devel oped and published by the
Executive Branch, the various departnents and
agencies within the Executive Branch doing the
detailed work, and these are published in the Code
of Federal Regul ations, which is referred to as the
CFR.

The FDA authority is derived fromnultiple
|l aws and regul ati ons, and the focus is on product
and product use. There are a nunber of applicable
regul ations for good clinical practice in the
research setting, and these include the human
subj ect protection, which is in 21 CFR, Part 50;
financial disclosures, which is in Part 54;
institutional review boards, which is in Part 56;
and investigational new drugs, which is in part
312.

Part 50 has actually three sections to it.
One is reserved for future use and Part D, you wll
notice, is the additional safeguards for children
in clinical investigations, which is the focus of
t he di scussi on now.

This is a catalog of all the various sections
within Subpart D of 21 CFR, 50. You will see that
there is mappi ng and harnoni zati on between the

rel evant sections of the HHS regul ati ons.
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Now, the relationship--and this is just a
textual representation of the schematic that Dr.
Carone presented--is that FDA regulations apply to
all research using FDA-regul ated products. In
contrast, the HHS regul ations apply to all research
that is supported by HHS. Research that is
supported by HHS using FDA-regul ated products is
subject to both sets of regul ations, and the
regul ati ons are harnoni zed al though there are sone
di fferences which Dr. Carone el aborated on earlier
The definitions, you will see, parallel those
definitions in the HHS regul ati ons and put the onus
of interpretation on the local jurisdiction and on
the local IRBs, and that is the theme that persists
t hroughout these regulations. So, these
definitions are included here to show that there is
har moni zati on and in sone cases, we believe, sone
clarification because the scope of FDA-regul ated
research is, in many ways, different and can apply
to domai ns where HHS research is not applicable.

So, it was inportant to have not only clarity on
the definitions but consistency and, therefore,
there are definitions that are included here so
that there is not, we hope, nmuch anbiguity in terns

of how to apply and interpret these regul ations at
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the local I RB |evel

Here, again, there is an enphasis on the
concept that Eric Kodish developed for us a little
earlier this norning, and that is children do not
actually engage in a consent process. Their
parents provide perm ssion for themto participate
in the research. Then, there is the sane enphasis
as in the HHS regulations that the child must at
| east be approached for assent.

So, in addition to the other
responsibilities assigned to | RBs, the FDA
regul ations ask that the IRB review clinica
i nvestigations involving children as subjects
covered by Subpart D and approve only clinica
investigations that satisfy the criteria which are
described in Subpart 51, 52, 53 and the conditions
of all other applicable sections of Subpart D

These are again mapped to the four risk
categori es which were devel oped in the 1970s and
whi ch, because of their serviceability and their
flexibility, have been maintained to this date.
These, again, discuss the concept of minimal risk
here with specific exanples of howit applies to
pedi atric research

Since the IRBs are a conduit through which

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (65 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

66
research occurs, there are specific instructions on
when | RBs may approve clinical investigations, and
these are divided into the specific risk
categories. So, there is greater than nmininmal risk
under 50.51. 1In 50.52 there is greater than
m nimal risk presenting the prospect of direct
benefit and the conditions, again, are anal ogous to
the HHS regul ations; and 50.53 shows that the |IRBs
can approve clinical investigations involving
greater than mininmal risk and no prospect of direct
benefit but likely to yield generalizable know edge
about the subject's disorder or condition, and the
same caveats about having a disorder or condition
and havi ng the prospect of generalizable know edge
apply, and these are addressed in sonme detail.

In addition, there are | RB approva
criteria which are explicitly stated and these
include not only mnimzation of risk and that the
risks are anticipated in relation to the benefit,
but that the informed consent process is adequate
and appropriately docunented and | ooking for
safeguards. That is going to be thenme which we are
going to look at in detail, what safeguards can be
and ought to be inpl enented.

Subpart D addresses this explicitly.
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There is a paragraph devoted to nonitoring which
will quote briefly: Wile the level of risk in a
clinical investigation may change during the course
of a study, appropriate strategi es nay be incl uded
in the study design that may mitigate risks. These
m ght include exit strategies in the case of
adverse events or a lack of efficacy, or
establishing a data nonitoring conmittee to review
ongoi ng data coll ection and recomrend study
changes, including stopping a trial on the basis of
safety information.

Part 56 addresses institutional review
boards, and the general provisions and organization
are discussed in the first part; IRB functions and
operations in the second part; records and
reporting in the fourth part; and the
adm ni strative actions for non-conpliance in the
fifth part.

Now we come to the IND regul ations, 312
Subpart A, which are the general provisions which
are outlined here.

Subpart B, which are in essence the
mechani cs of an investigational new drug
application and the obligations under those

sections.
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Subpart C, which discusses the
adm ni strative actions, and Subpart D which goes
into detail of the responsibilities of the sponsors
and investigators.

There is a Subpart E, which doesn't map
explicitly to other HHS regul ati ons, which
addresses the drugs intended to treat
life-threatening and severely debilitating
ill nesses which apply to pediatric oncol ogy
studies. You will notice in the various paragraphs
here that in 312.87 there is a requirenment for
active nonitoring of conduct and eval uati on of
clinical trials. It reads, for drugs covered under
this section, the Conmm ssioner and ot her agency
officials will nmonitor the progress of the conduct
and eval uation of clinical trials and be invol ved
in facilitating their appropriate progress. So,
this places an FDA role in a dynanmc way in the
research being conducted in the real mof
life-threatening ill nesses.

In addition, 312.88 has specific
saf eguards for patient safety which refer back to
the other sections that were discussed, Parts 50,
56, 312. We didn't discuss 314 which is the NDA

regul ati ons and 600 which apply to the biol ogics
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but there are anal ogous regul ations in these areas.

I will just abstract fromhere that this
i ncludes the requirenents for informed consent and
institutional review boards, and that these
saf equards further include the review of aninma
studies prior to initial human testing; the
moni toring of adverse drug experience through the
requirenents of IND safety reports; safety update
reports for marketing and postnmarketing.

So, our conclusions fromthis section are
that the FDA has authority to regulate clinica
studi es using FDA-regul ated products; that FDA
regul ations incorporate both | RB and FDA oversi ght
of studies; that regulations exist for studies
usi ng products intended to treat |ife-threatening
illnesses; and that regulations exist for providing
addi ti onal safeguards for children enrolled in
clinical investigations; and, as noted, HHS and FDA

regul ations are intended to be harnoni zed. Thank

you.
DR. SANTANA: Thank you, Dr. Hirschfeld

I think we will hold our questions until we

reconvene at the point for discussion. | think we

are just a few mnutes behind tine. W will take a

15-m nute break--Dr. Hirschfeld wants a 10-m nute
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break. We will take a 10-minute break and try to
reconvene at alnost 9:45. Thank you

[Brief recess]

DR. SANTANA: We will go ahead and get
started with the second part of the norning
presentations. To initiate that, Dr. Anderson
fromCTEP, will be our next speaker. Barry? FEric,
are you back on board?

DR KCDISH: | am here.

DR. SANTANA: Thank you, Eric.

Enrol | ment and Mnitoring Procedures for

NCI Funded Studies

DR. ANDERSON: | am Barry Anderson, from
NCI CTEP, and | want to thank the FDA and Steven
for inviting us to provide infornmation about the
enrol I ment and nonitoring procedures for
NCI - supported clinical trials.

For pediatric cancer clinical trials, the
appropriate enroll ment of the individual patient,
the child who is going to come onto the trial, as
well as the nonitoring of that individual patient's
experience during the trial and the cunul ative
experience of all children who are involved in a
clinical trial | think are necessary conponents in

terns of trying to enhance the patient safety and
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the scientific validity of the trial itself.

So, at the onset, from NCl's point of
view, it is inportant to work to assure that each
child accrued to a trial is receiving the
appropriate treatnent within the clinical tria
itself, and that nonitoring that is associated with
the trial nonitors the toxicity and effectiveness
of the treatnent intervention within each clinica
trial both for that individual child, as well as
for the trial overall.

The words "safe" and "effective" can be
applied to many of the standard treatnents we use
in pediatric oncology to treat various chil dhood
cancers. These words have special neaning in
pedi atric oncology. As Dr. Kodish nentioned, there
is a special sort of risk/benefit ratio that we
al ways consi der because, while therapy for
chil dhood cancer is often successful and that is
sonmet hing that differs frommich of nedica
oncol ogy, the therapies that we use are al ways
toxic in pediatric oncology and they always carry a
risk of treatnment-related norbidity and perhaps
even death in nmany cases.

So, selecting the proper treatnent | think

is essential because conpared with other serious
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chi | dhood di seases, such as asthma or cystic
fibrosis, childhood cancer includes many distinct
hi st ol ogi ¢ di agnoses, and each tunor hi stol ogy
requires a distinct treatnent appropriate with its
own risks and benefits. The chances of cure also
dimnish quickly if the proper therapy is not used
at the outset. That differs, | think, fromsone of
the other nore chronic diseases that are serious

wi t hin chil dhood di seases but can have chances to
change the therapeutic approach over tine.

In regards to enrollnent, a question for
the clinical trials done in pediatric oncology is
who shoul d be enrolled. Pediatric oncology has
evol ved an approach of risk stratified treatnment
regi mens and within each tunor histology the
patient characteristics and the tunor
characteristics establish a risk of relapse. This
risk of relapse then is used to stratify the
treatnment assignnent for each child in terns of the
type of clinical trial or the specific clinica
trial they would be appropriate for. Using this
risk of relapse the intensity of the treatnment that
the child receives--and for intensity you can al so
say increased toxicity--is then set to best fit the

child' s cancer. So, it is vital to treat the
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child, as best we can ascertain at the tinme they
first present, according to the appropriate
treatnment regi nen

By following this treatnent stratification
approach, the goal in pediatric oncology is to
m nimze the exposure to highly toxic therapies for
those children who don't need that nuch treatnent,
in arelative sense, and also for the oncol ogi sts
to have sonme confort in knowi ng that another child
who has a high-risk chance of rel apse, that they
will in fact potentially benefit fromusing a nore
intensive and nore toxic treatnent reginen.

To apply this treatnent stratification
approach across an entire clinical trial, it is
important that the eligibility criteria within the
protocol by which all the patients are brought into
the trial--that those protocol eligibility criteria
are clear in regards to the clinica
characteristics of the patient and the pathol ogic
and biol ogic characteristics of the tunor--that al
these characteristics are clear and easy to
under st and.

The pediatric oncol ogists that are
involved in the trial and who would be enrolling

patients nust be properly infornmed on how to apply
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the eligibility criteria that are presented in the
eligibility section of the protocol itself. |If
anyone has ever had experience in trying to bring a
patient with rhabdonmyosarcoma into a sarcoma trial,
it can be a be very conplicated endeavor and many
mechani sns have been put in place to assist the
pedi atric oncol ogi st to make sure that the proper
decision is made in terms of treatnent.

As technol ogy has advanced, eligibility
criteria have noved beyond what they have been in
the past, just being tumor histology and perhaps
the staging of the patient. As histologic and
bi ol ogi ¢ characteristics of tunors are better
defined and refined, we also are incorporating in
many cases in pediatric oncology central input on
t he pat hol ogy and bi ol ogy, such that central review
of the patient's tunor pathol ogy and di agnostic
bi ol ogy assays are used to inprove the |ikelihood
that a child receives the best avail abl e therapy
for their specific tunor pathol ogy and for their
ri sk of rel apse.

This has been used in a variety of tunors
in pediatric oncology in the recent past. Wth
rhabdonyosarcoma there is central review of

al veol ar versus enbryonal rhabdonyosarcona
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pat hol ogy that is used basically in real tine so as
to assure that the patient goes on the proper
risk-stratified treatnment regi nen. For

neurobl astoma there are a variety of biologic
characteristics that make anplification and ot her
genetic changes that are characteristic to each
tumor, and that is also |ooked at in real tine.

For Wlnms tunmor there has been a central review of
that tunor histology for favorable histol ogy versus
focal or diffuse anaplasia that all distinguish
patients for their appropriate trial, and there are
a variety of genetic studies that are done, both
centrally and locally, to establish the appropriate
treatment for children with acute | ynphobl astic

| eukem a, the npbst common di agnosis in chil dhood
cancer.

Phase | and pil ot studies al so have
specific eligibility criteria. |In these cases, it
may nhot necessarily be the case that you need to be
concerned about the tunor histology so much,
especially in Phase | where a child has already
received treatnment, but it is inportant to ensure
that those patients who are enrolled in a trial
have no other treatnments that provide a reasonabl e

potential for cure or substantial clinical benefit.
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For patients who have new y diagnosed tunors but
have a type of tunor that historically has a poor
response to therapeutic interventions, we want to
make sure that any sort of pilot treatnent
interventions that have been tried bal ance
appropriately the benefits and likely risks in the
child' s prognosis. So, before considering tria
moni toring we consider that getting the right
patient on the right trial is vital given the
stratified approach we have to treatnment in
pedi atri c oncol ogy.

NCI supports a variety of investigator
groups to do clinical trials in children with
cancer. The largest is the Children's Oncol ogy
Group, which pretty nmuch every pediatric oncol ogi st
in North Anerica is a nmenber of. That is the group
that does the Phase IIl studies primarily as well
as Phase Il studies and pilot studies. There is
the COG Phase | Pilot Consortiumthat is a smaller
group, about 20 institutions, that is assigned to
do Phase | studies. The Pediatric Brain Tunor
Consortium | think is around 10 institutions as
well. Their focus is on newer therapies for brain
tumors in children. The new approaches to

neur obl astorma therapy is a program project grant
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that NCI supports that is now 12 or 14 institutions
I think, focused on early phase studies for
children with neurobl astonma, high risk
neur obl astoma. There are al so individual grants to
investigators that may include clinical trial
research.

Al'l these, because of the nature of
pedi atric oncol ogy and the relative | ack of nunber
of patients, are usually nulti-institutional
Gven that they are multi-institutional, that
brings on special responsibilities in terns of
trying to conduct a trial at nultiple sites
simul taneously and trying to have all the
investigators that are enrolling new patients and
treating ongoing patients aware of what is going on
with the trial. So, the NCI has worked with these
various groups that we support to facilitate this
sort of intake of information and distribution of
i nformati on.

The investigators that are part of these
various groups are commtted to report toxicities,
the reginen delivery and the ability to deliver the
reginen as defined in the protocol and the response
data in a tinmely fashion. Sone things such as

renote data entry have been put in place nowto
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help facilitate that. There is a data center
assigned with each of these groups that we support
that is capable of readily receiving the data,
anal yzing the data and then reporting inportant
data trends to the investigators, be it the study
conmittee and perhaps beyond if necessary. There
is an operations office conmponent. They are able
to comuni cate with investigators continuously
throughout the clinical trial by email, by web
site, by the phone, etc. There is sort of this
conti nuous back and forth goi ng on between the
investigators at the local institutions and a nore
centralized body that is helping to run the trial
In terms of nmonitoring, again it starts,
think just like enrollnment, at the individual child
| evel where there, is within the protocol, guidance
provided to the local institutional clinicians as
to what sort of |aboratory results for
tunmor-related or treatment-related abnornmalities
need to be done and at what interval. There are
radi ol ogi ¢ characterizations of the tunor and the
consequent organ dysfunction that are al so asked
for interms of the initial diagnosis of the child
and t hen subsequently during their course of

treatnment. Then there are interval evaluations to
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establish the tunor response to the treatnent
interventions that are being conducted during the
st udy.

The protocol --and we | ook for this at NC
when we review the protocols that come to us--nust
provi de sort of a consistent and uniform approach
to all these aspects of nonitoring of the
i ndi vidual patient. The frequency by which these
studies are perfornmed woul d be consistent with or
greater than good clinical practice. Because the
children are on a clinical study, oftentimes they
get nore frequent nonitoring of sonme of these
aspects than they would if they received standard
of care treatnment off the protocol. But, again, it
depends on the intervention that is being
undertaken and t he specific tunor diagnosis under
consi der ati on.

When you accunulate all this informtion,
the monitoring and the clinical trial itself, that
is where some of the infrastructure that NCl
supports cones into play because, as | nentioned
before, it is very inportant that patient data is
submitted at protocol -defined intervals; that the
data is accunul ated, anal yzed and then reported;

and then that the significance of this data, be it
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the toxicity data or the effectiveness data, is
interpreted so that appropriate patients are being
accrued to the study; that treatnent toxicity is
acceptable and that there is some efficacy of the
treatment interventions as defined in the protocol
bef or ehand.

There is some debate and di scussi on and
variability in terms of who and how often this data
that is accunul ated and reported on is revi ewed.
Wthin NC, we work with the guidelines established
by NIH for data and safety nonitoring and these
requirenents call for the oversight and nonitoring
of all human intervention studies to ensure the
patient safety and the validity and integrity of
the data itself for the study. The nonitoring in
the study is to be done at sort of a level that is
comrensurate with the risks and size and conplexity
of the clinical trial

The oversight nonitoring under Phase ||
clinical trials, which many of the pediatric
oncology trials are, calls for the establishnment of
a DSMB. The DSMB, according to NIH, is also
appropriate for Phase | and Phase Il clinica
trials if the studies have such things as nultiple

clinical sites, are blinded or nmasked or enpl oy
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particularly high-risk vul nerabl e patient

popul ations. |In pediatric oncology we sort of hit
throughout this so we call for sort of the default
to be towards some sort of formalized nonitoring
committee for nost of the studies that we do.

The NCI, in response to NIH sort of
formalizing its approach to data and safety
monitoring, in the not too distant past has
finished reviewing all the data and safety
nmonitoring plans for the cancer centers that NC
supports across the country. That was | think an
education for both NCI as well as for the cancer
centers, for themto really kind of fess up and
| ook at what they actually do in terns of the
nmoni toring; what goes on in their human subj ect
clinical trials within their cancer centers. But
they all submitted them and they were all reviewed.

Sone of the key, essential elenents for
these nonitoring plans that we had to consider, and
that then subsequently have al so been extended to
sonme pediatric groups, are the nonitoring and
progress of the trials and safety of the
participants; the plans for assuring conpliance
wi th adverse event reporting; and plans for

assuring that data accuracy and protocol conpliance
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are perforned.

As | nentioned, while in pediatric
oncol ogy basically we don't work froma cancer
center nmodel, we work nore in a multi-institutiona
approach so it is a nmore distributed coverage in
terns of who is performng the trials.
Nevert hel ess, these particular essential elenents
were taken on by pretty nuch all the groups that we
have that | mentioned earlier that NC supports in
one form or another, again, nmoving to the default
of having sone sort of nmore formalized data
monitoring committees for all the trials.

The conposition of the DSMB and the
various data nonitoring comrittees may differ
between the different groups that | nentioned that
NCl supports for pediatric oncology but the goal is
the sane, and it is to have capabl e and i nforned
observers be responsible for the oversight of the
trial. The reviewers are people that are outside
of, and in addition to the study conmittee, and
they evaluate the trial data at regular intervals
to nonitor the treatnent toxicity and the
ef fectiveness of the treatnments that are being
used. Then, the review deterni nes whether the

continued accrual to the trial is safe and
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appropriate. COGitself has two DSMBs, one for
solid tunors and one for the | eukem a and | ynmphonma
studies, and they neet twice a year, each one of
those DSMBs, to go over the studies. Actually we
go over pilot, Phase Il and Phase Il1l studies in
t hose sessions. The Phase | Consortia also has a
DSMB that neets twice a year to go over all those
Phase | studies. |In addition to the Phase
Consortia, the PBTC and the NANT, all of which have
a DSMB type of conponent, have nore frequent
di scussions with the groups that are beyond j ust
the study investigator and any sort of data
personnel or statistician directly involved. They
have a discussion of their studies sometines on a
weekly basis, sonetines on a nonthly basis, and
sonetines it also includes people fromoutside the
group itself to overlook what is going on with
their particular studies.

In terms of conpliance with adverse event
reporting, another one of the essential elenents
that NCI has, NCl-funded studies use the adverse
event expedited reporting system or the AJEERS
systemto report toxicities. This is a
conputerized systemthat is available nowto all

the funded groups with which they can fairly easily
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report adverse events that occur during their
clinical trials. That data can then be accumul at ed
easily within their group, but also inportant
things can be sent off to the FDA or to drug
sponsors or the NCI as appropriate, especially for
studies that involve I ND agents.

Then, it is the institutional principa
investigator that is ultimtely responsible to
assure that the AEs are reported in a tinely
manner. \Wenever we review the cancer center
approaches, they list out that sort of the CRA
shoul d submit this and then there is a nurse
practitioner or someone that is behind the CRto
make sure it gets submitted, and at sone interva
the principal investigator locally is responsible
to make sure that all the AEs that may have
occurred had been properly reported.

Finally, for assuring data accuracy and
protocol conpliance, the cooperative groups and
these consortia practice ongoing quality contro
and interval quality assessnents such as by using
institutional audits. This has been sonething that
has been ongoi ng t hroughout the creation of each of
t hese groups.

In summary, NCI has worked to establish a

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (84 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

85
framework to all ow appropriate nonitoring and
oversight of pediatric oncology clinical trials.

To address sonme of the issues that Steven had
brought up before in terns of the genera
paraneters that we |look at, we first want to make
sure that the enrollment of patients is appropriate
to the diagnosis and risk of relapse for the
patient or the availability of standard treatments
for recurrent and rel apsed di sease, and that
| aboratory and radiol ogic nmonitoring for toxicity
and response to treatnments is established within
the protocol before any patients are accrued.

The frequency of nonitoring woul d be equa
to or greater than standard of care for the
i ndividual patient that is enrolled on a clinica
study, and there woul d be continuous protoco
moni toring by the study committee because they
receive this data on a daily basis. There would be
interval protocol nmonitoring on a nmonthly to
bi annual basis, depending on the risk and specifics
of the trial, by a group outside of the study
conmittee itself.

VWho does the nonitoring? The daily
monitoring is by the study conmmittee itself. The

interval nonitoring usually involves concentrations
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and statisticians that are not directly involved in
the trial

When is a data nonitoring commttee
needed? For Phase Il studies you need a DSMB
For multi-institutional trials you need to have a
nmoni toring committee for high-risk popul ations.

You need to have a nmonitoring committee for conplex
treatment. For studies with early stopping rules,
whi ch many pediatric studi es have, you have to have
a nonitoring conmmittee. Wth conflicts of

interest, which may not be as nuch of a case in
pediatrics as it mght be in nedical oncol ogy, you
need to have a nonitoring conmittee.

I think that with pediatric oncol ogy
trials we hit many of the points that are brought
up by various agencies of situations where a
monitoring comrittee is required so that virtually
al ways in pediatric oncol ogy sone sort of
nmonitoring conmittee is involved in the oversight
of the practices of the group, as well as the
conduct of individual clinical trials. Thank you

DR. SANTANA: Thanks, Barry. Before
stand up to give the last presentation of the
nor ni ng, we have an opportunity for an open public

hearing. So, if there is anybody in the audience
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that wishes to address the conmittee, this is the
opportunity to do so. | would ask that if you are
going to do that you cone to the front of the room
to the podiumand identify yourself by nanme and
affiliation.

Qpen Public Hearing

MR RAKCFF: Wayne Rakoff, Johnson &
Johnson. Just a quick question, that canme up this
nmorning that | would like to hear discussed during
the discussion, is with regard to the FDA gui dance
on data reduction in oncology trials. It would be
important to us to know if there are any variances
inthat with regard to pediatric studies.

DR. SANTANA: Steve or Rick, do you want
to address that now or do you want to address it
during the discussion period?

DR. H RSCHFELD: W can address it in a
little nore detail but, in brief, that is a gl oba
commentary and there isn't a specific pediatric
component to it. | think that is a good suggestion
that maybe we should consider in the future, a
pedi atric specific conponent.

DR. SANTANA: Any other conments fromthe
audi ence?

[ No response]
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Moni toring Procedures at a Private
Children's Hospita

DR SANTANA: First of all, | want to
thank Steve, Richard and the rest of the FDA for
al ways bringing the pediatric oncol ogists to set
exanples in these initiatives. | am personally
very appreciative of all the efforts that we have
had on behalf of the issues that we deal with in
pedi atri c oncol ogy.

My task this norning, as | was charged to
do, is to bring a perspective froma private
institution with the caveat that St. Jude really is
an NCI cancer desighated center so a | ot of what we
do in terns of our own monitoring is reflective of
what we have to do to conply with the NC
regul ati ons.

VWhat | would like to do over the next 20
m nutes or 25 minutes or so is talk to you about
two issues. One is how we set forth nonitoring of
our St. Jude studies--not the cooperative group
studies for which we still have to conply with COG
but our own intra-institutional studies that foll ow
a parallel systemto the NCI monitoring plan, and
what that nonitoring plan involves and what

paraneters we have designated for nonitoring
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Then, a bigger part of my talk will be on a project
that Don Workman and | worked on in terns of trying
to handl e adverse event reporting within the
institution and tried to devel op an interactive
web-based nodel to try to get a handle on that.

Wth that, | will go ahead and get
started. As Barry has already said, nonitoring of
trials is really an ongoi ng, continuous review of
the conduct of the trial. For the purpose of
distinction, | will nmake the note that to nme
moni toring occurs while the study is ongoing.
Whereas a | ot of people use the word auditing, to
me auditing is a post facto thing that happens
after the study has been conpleted. Then you go
back and see if the study was conducted the way it
was supposed to be; if the data is good enough; if
there is quality in the data; and if there have
been any other issues that occurred during that
post facto process. So, to ne, nonitoring occurs
real tinme whereas auditing occurs after the study
has been conpl et ed.

Monitoring is really a shared
responsibility of many individuals. W always talk
about nonitoring being the responsibility of maybe

one particular group but at St. Jude we have the
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notion that this is really the responsibility of
the research team W always tal k about the
principal investigator but it is really the
research team The research team has many
components to it of which, hopefully, the principa
investigator is the | ead person but there are
research nurses, there are CRAs, there are other
menbers of the study team who al so have
responsibility for this process.

Institutional officials have a najor role
inthis, not only in ternms or providing
infrastructure resources to conduct sone of this
nmonitoring, but also to set a culture and exanple
that is transparent to make sure that things occur
very openly and that everybody is know edgeabl e
about what is happening. Then, the oversight
committee--you heard a little bit about DSMBs which
I won't talk about and I RBs and ot her committees
that may be involved in this process.

Eric had a little figure this nmorning of a
triangle. | didn't know he had a triangle so |
brought a triangle too, but ny triangle is a little
bit different. It makes a different point. The
point of this triangle is that in the center of the

process are the participant in the research but

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (90 of 354) [4/6/2004 2:05:42 PM]

90



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91
there are many ot her people involved in this whole
process in which, as | nentioned to you earlier,
the partnership includes the investigator, the
research team the |IRB, other oversight committees
and then institutional officials. So, | viewthis
nore as a partnership, not just the responsibility
of one i ndividual

One of the things | want to cover is point
nunber one and point nunber three on this slide,
which is how can we systematically approach sone of
these problems in terns of nonitoring and adverse
event reporting.

So, | think the first step whenever you
deal with a promse to define a problemin this
case i s what needs to be nonitored and what needs
to be reported. | think that is a good point to
start and I will talk about that in a nminute; then,
dividing the role, the different conmttees that
provi de sone of this oversight and | really won't
go into detail on that although I could during the
di scussion i f anybody has any questions; and,
| astly, developing an infrastructure to allow this
to happen so that the reporting occurs, that there
is a process of evaluating the reports, and then a

process of acting in a tinely manner when there are

file:////[Tiffanie/C/Dummy/0317PEDIL.TXT (91 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

concerns. So, that will be the latter part of ny
tal k.

As | nmentioned to you, we are an NC
cancer designated center so we also had to conply
and submt an institutional data safety nonitoring
plan to the NCIl a few years back that was revi ewed,
approved, etc., etc., and now we provi de our
moni toring under the unbrella of what that plan
says.

So, the first thing was to define what
el ements we were going to nonitor. So, we have
kind of followed the parallel systemthat the NCl
designated in the clinical data update system of
what data should be collected. W |ook at patient
specific data, the denographics, date of birth,
gender, those things that we have to collect; the
date of entry into the study; the treatnent status,
if the patient has been previously treated, on what
protocol s and what therapy the patient was on; and,
if they were off therapy, for what reasons. Al
that gets captured as part of the nonitoring of the
patient on the study.

Then, there are subgroup data el enents
that are also captured. Barry nentioned, very

appropriately in his talk, the issue of eligibility
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and determining that the right patients go on the
right studies. One of the things we have done at
St. Jude in the last ten years is we have
established a separate office, which is called the
protocol office which is actually an office that
provides the infrastructure to help investigators
deal with many of these issues. The protoco
of fice, obviously, is nmanned by a group of people
and one of the responsibilities, for exanple, is
that when an investigator enrolls a patient on a
study we have to fill out electronically an
eligibility check list. The eligibility check list
gets faxed to that office and a patient-specific
consent is generated for that patient on that
study. So, right at the beginning there are sone
checks and bal ances in terns of the eligibility of
the patient so that the right patient is put on the
right study and the correct consent is used for
that patient. So, that is an ongoing process that
occurs early on during the trial and the patient
enrol I ment of the trial

Once the patient receives the therapy,
they nmonitor the cycle or the course of therapy.
If is a Phase | study, what dose |evel the patient

is currently being treated with; the start date;
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sone ot her parameters |ike BSA and wei ght. They
monitor, particularly in Phase | studies, the
agent; the dose of the agent; if there have been
any nodifications, why there have been
modi fications. We will talk alittle bit about
adverse event reporting later on. Then, as part of
the nonitoring during certain periods of the trial,
the patients will be nonitored in terns of response
because the trials will have stopping rules based
on response, not only in ternms of toxicity but also
in terms of response so a Phase Il trial that has
sonme response built-in stopping rules will be
stopped at the right point once the nonitoring is
occurring in terms of the response that has been
achi eved.

| tried to summarize this in two or three
slides. This is kind of howwe do it at St. Jude
interms of our own institutional Phase |/Phase ||
We don't do many Phase |11 but we do have an
auditing plan for Phase |11 studies and for sone
studies in which we hold the IND

So, for Phase | studies the centra
elements in terms of denmpgraphics, eligibility and
i nformed consent, that is nonitored continuously.

It is nmonitored continuously because | told you
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1 that there is a check at the beginning in terns of
2 eligibility and in terns of informed consent that
3 occurs in real tine when the patient gets

4 registered. So, that is done continuously as the
5 patients go on a study in a Phase | study.

6 The protocol office also is nonitoring the
7 study in terms of the data elenents for the study
8 so there are tenmplates very sinilar to the RDE

9 systemthat is devel oped by COG tenplates of data
10 capture forns. Those data capture forns are
11 electronic and the nonitor on a nonthly basis that
12 he or she is assigned will go through those and
13 will see if there is data that is missing. |If
14 there is data that is missing, a report is
15 generated to the principal investigator that data
16 is missing on a nonthly basis. So, it is a good
17 systemin terns that it keeps the research team

18 ki nd of continuously on top of making sure the data

19 i s being collected.
20 On a quarterly basis for a Phase | study
21 there is a report that is generated. | wll show

22 you in a mnute where the reports go but, in a
23 nutshell, it goes, obviously, to the principa
24 investigator and to the research team and then it

25 goes to the subconmittee of the scientific review
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committee that al so oversees nonitoring to nake
sure that they are separate fromthe protoco
office and fromthe investigator |ooking at this
dat a.

Then, for every Phase | study that we are
the primary sponsor of at St. Jude, the first three
patients enrolled in the study are nonitored.

Then, once the first three patients are nonitored,
one additional patient per dose |evel is nonitored
inreal time. The idea of doing the first three
patients is that in nmany studies usually within the
first three patients you know if your systens are
in the right checks and bal ances so that you want
to nonitor those first three patients very acutely
so if there is a problemwith the system with the
templ ates, with potentially things not going right,
you can pick it up very quickly and make the right
adj ustnent so that for the subsequent dose |evels,
if you nonitor one patient in real tinme, you should
have resolved all of that.

W do a lot of Phase Il studies at St.
Jude and we also do the eligibility, essentia
el ements and consents as outlined here. W also do
m ssing data reports on a quarterly basis.

Obviously, in Phase Il, just like in Phase I, you
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are interested in adverse events and those are
reported quarterly. Then, on a sem annual basis
the nmonitors will verify the coding of response so
that the studies can be stopped if the response
criteria for stopping rules have been nmet. There
are reports sem annually or nore frequently or |ess
frequently, as defined by the protocol, in terms of
the individual nmonitoring plan that the protoco
may have

In Phase Il we always nonitor the first
two patients plus at |east--and the clever word
here is "at least" ten percent of the tota
patients that are being accrued. It could be
greater than ten percent. It depends obviously on
the resources that you have avail able and the
wor kl oad that the specific nonitor may have but at
a mninumten percent of the patients on any Phase
Il study at any given time should be under active
noni t ori ng.

We don't do many Phase Il studies at St
Jude but we do have a narching plan in the event
that there is a Phase IlIl study and it parallels
the Phase Il nonitoring plan, with the exception
that there nay be other prinmary objectives in the

Phase IIl trials that also require some nonitoring
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St. Jude holds INDs or IDEs for a few
products so under those circumnmstances, they could
be Phase | or Phase Il trials or whatever, but
separately fromthose, if there is a particular |IND
or IDE for which St. Jude is the "sponsor" then
there is a specific nonitoring plan that is
assigned to that study, and it will depend on the
ri sk, what is known about the IND drug, what is
known about the device, etc., etc., and may be nore
strict but at least it will be just like Phase | or
Phase Il studies | described to you before.

Usual | y, under sone circunstances |ike sone nove
therapy, it may be a little bit stricter in that
the studies are being monitored a little bit nore
aggr essi vel y.

So, this is kind of in a nutshell how we
kind of agree with the NCI in our data safety
nmoni toring plan and how we woul d nonitor our
studies. Having said that, there is also auditing
that occurs. So, there is a different auditing
plan that | amgoing to give a |lot of detail about,
but for nost auditing plans the nonitors, once the
study is done, will make sure that at |east 20
percent of the patients have had a full audit of

their records. But that is after the study is done
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and that occurs over a long period of tine. It is
not as active as the actual nonitoring which is
occurring in real tine.

I want to switch now and talk a little bit
about the issue of adverse event reporting which
has to do with nonitoring and safety. W, at St
Jude, also have struggled with this issue and we
struggl e because there are a lot of problens in
reporting. There tends to be a |ot of
over-reporting. That is, anticipated adverse
events that are known in the investigator's
brochure or known fromother clinical trials are
being reported on a continuous basis and that
creates a big backlog of data that is inmportant but
not inportant in real tine in terns of nonitoring.

As you all know, there is increased
research in new drugs and biol ogics. There is nore
oversight and scrutiny by federal agencies. Just
like in many ot her places, we tend to get
saturation effects. There comes a point where you
see so many reports that it doesn't ring a bell; it
doesn't ring any whistles or anything like that.
So, we have to be careful that we don't over-report
because then it gets us into the saturation effect

and we don't react appropriately when there are red
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flags that we should be paying attention to.

But one of the problens we have at St
Jude, which is very conmon for pediatric
institutions, is that there are no denom nators for
how to make any sense of this; what constitutes a
red flag? Were do you cut the line to say this is
important or this is not inportant? There is no
normative data for each of the popul ations that we
have to deal with for Phase | studies, for Phase |
studies and for the studies | nentioned to you
So, trying to approach this problem we have tried
to deal with this | think in a prospective way.

In terms of review, there are a | ot of
external events that we get from study sponsors
If there happens to be a drug that we are doing a
study with but the drug is being used in adult
studies or in other institutions, you know, the
sponsors package a |lot AEs and send themto you and
we have to deal with those too. The problemwth
those is that sonetimes the information is very
sketchy and there is no opportunity for
clarifications or for questions so that then you
can put that in the context of your own experience
with your own patients at your own institution

The other thing is that the IRBis not a
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DSMB. A DSMB has a very specific role; the I RB has
to deal with a lot of other issues. They have to
deal with adverse events and they shoul d be | ooking
at them and they should be judging them but it is
clearly in the context of the whol e package of the
research, whereas the DSMB has very specific roles
and responsibilities.

The I1RB is not the FDA who hol ds the | ND
file for the drug and knows everything. So, the
I RB over here is getting little pieces of
information and trying to make sense out of it in a
nore gl obal sense. Then, the IRB al so needs to
rely on the local investigators to interpret the
meani ng of the adverse events that they are
receiving fromthe outside, fromthe sponsors,
because clearly the | RB doesn't have the expertise
or the know edge to put that in contextual features
interms of the study as it is being conducted at
ot her institutions.

So, at St. Jude we decided to approach
this problemfirst by doing quality inprovenent
projects, trying to figure out where the problens
were and where we could attach the problenms. One
of the first issues that we addressed is that at

the beginning the Pl or the research teamneeds to
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report and categorize the events, but there was no
systematic way of doing that. | nean, it was being
done in paper form there were different versions
of that paper form

One of the things that Don Wrknman and
recognized is that at least if at the beginning we
could nake this a standardi zed way and force
everybody to do it the same way, then five, ten
years later we actually would have a systemin
pl ace that would provide a |lot of the normative
data that we would need in order then to do sone
process i nprovenent.

So, the first thing that we did is to
create this electronic submission that | wll
describe to you in a few nmnutes. This electronic
submission is pretty neat | think, to use words of
my nephew-it is pretty neat because it allows you
then to dissemnate that information very quickly
to all the key players in the field and then they
can do their own assessment the same tinme that the
IRB is doing their assessnment. So, the IRB will
get a copy of this electronic adverse event and the
IRB will do their own assessnent of the adverse
event and certainly give feedback and followup to

the investigator. At the same tine that it goes to
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the IRB, it goes to our office of regulatory
affairs which is al so charged wi th naking sure that
agenci es that have to be notified about these
adverse events are also notified. So, it kind of
takes the IRB and the investigator away fromthat
responsibility of having do to that paperwork but
it goes to a central office that then now deal s
with all the external agencies that have to | ook at
thi s data.

Internally, it goes in a different
direction. 1t goes to the vice president of
clinical trials for internal reporting and interna
processing so that the St. Jude DSMB or what we
call our scientific review council which is called
the CPSRMC, the clinical protocol scientific review
monitoring comrittee, is really the scientific
council which also has a function in terns of the
cancer center doing nonitoring. They also get a
copy of the report and then they deal with it
internally and then they can give al so feedback to
the principal investigator.

Don and | were very concerned with the
first step in this process to try and make it
uniformand to try to make it normative so that we

could then create a systemthat, hopefully, would
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help us in retrospect. So, we started this about
18 nmonths ago. The first thing we did is we said
let's create a formthat is standardi zed. W can
then make sure that people understand what is
important in that form before we convert it into an
electronic format. Then we were able, as we
designed the form to start thinking prospectively
of how that sane data coul d be captured

el ectronically.

Then we devel oped a flow diagram as a
quality inprovement project of where this web-based
report could go, which is alittle bit of what |
just showed you. W had to deal with sone issues
of security access and then we al so had to dea
with sone issues of electronic signature that we
eventual ly resol ved

One of the key features of this, which is
a recurrent problemin adverse event reporting, is
that there are databases and the databases don't
talk to each other. So, one of the key features
that we wanted to cover in this was to nmake sure
that this adverse event electronic reporter was
talking to the other databases in the hospital and
was capturing information fromthe protocol office

in terms of the protocol that the patient was
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regi stered on and the additional protocols was that
the patient was registered on because there could
be sonme cross-tal k between adverse events on
different protocols or different Pls. | wll show
you an exanple at the end.

We al so wanted to make this user friendly
and nake sure that anybody who is part of the
research teamcould do this at any place in the
hospital. Through a security pass they could
access this web site and could potentially feed in
the information in a very qui ck manner, w thout
having to go to a dark office somewhere and grab
papers and try to do it. So, there were sone
security access issues that got resolved but it was
made avail abl e to anybody on the research team
el ectronically.

We then tried to address the issue of
internal reporting, that is studies in which
adverse events are occurring in our patients at our
institution versus the information of adverse
events that are occurring at other sites that are
being fed into our protocols in terns of the
cooperative group studies, and so on and so forth.
So, one of the things that we had to address is how

we could Iink protocols so that the information
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could be identified very easily. |If a patient was
regi stered on one protocol and the adverse event
occurred on that protocol, we wanted to know what
addi tional studies that patient was enrolled on so
that when the IRB or the subcommittees revi ewed
this they could begin to get trends if there were
conpl enentary adverse events that were occurring
from conpl enentary studi es and there could have
been a red flag there that we needed to address.

In addition, we could share the
information with the Pls of the other studies
because they al so have to be kept in the loop in
terns of what is happening to patients that
potentially may al so be enrolled in their own
studi es concomtantly, for exanple therapeutic
ver sus non-therapeutic studies.

Then, for external reports we wanted the
investigators to help us sort that out because we
couldn't sort it out. So, the investigators had to
invest sone time at the beginning sorting out
external reports before they submtted themto us
so that they woul d be nore meani ngful to us.

Then, the functional outcomes would be
that there would be real-tinme reporting and that

the I RB woul d acknowl edge that through sone
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electronic tinme stanping nechanism There are
forced choices so that everybody has to do it the
same way; no inconplete data subm ssions so we

woul dn't have to address the issue of going back
and asking for nmore clarification and nore
questions; easy access so it would be friendly;
ability to generate single incident reports;
ability to generate reports in a given time period.
If you were noting a trend that sonething was
occurring in a particular study over sonme period of
time, you could capture that and, as you will see
in the end, provide cunulative data that you could
sort out to look at trends that potentially could
be occurring. Quicker reporting times; ability for
the IRB office to generate reports based on
protocol s; specific events across subjects, across
protocols to give us sone functionality at the IRB
level to look at the data in different ways;
generate internal denom nators of trends that we
wanted to | ook at; use standardized NCl toxicity
tables for the oncology trials; and be able to
record the IRB actions and updates from

i nvestigators onto previous reports. So, it wasn't
a dead system It was a systemthat the

i nvestigator could go back and add nore information
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or, when the IRB reviewed it, could add nore
information so it becane a living docunent as the
report was bei ng done.

Let nme give you an exanple of howthis
works. | couldn't get it electronically. It was
going to cost ne noney to be able to do this
electronically so | did some snapshots of what it
| ooks like.

So, this page is accessible to anybody who
is identified at St. Jude as a principa
i nvestigator or a menber of a research team So,
if you are listed on the protocol as the nurse for
that study, as the statistician for that study, as
a pharmacist for that study, automatically you get
access to this through a user ID and your own
password. So, it is available to anybody who is
part of the research team

This is howyou log in. Here | logged in
and it says, "welcone, Victor Santana." Then it
gives a listing of all the events that have
accunul ated during a particular period of tinme. It
gives the event ID which is an internal working
nunber. It gives the event date. It gives an
identifier that | have erased here for a particul ar

patient. It is usually a nunerical nunber. [If it
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is an external event, then there is a way to code
that to an external number. Sonetimes you get an
event froma sponsor and it is coded ABXY235, well,
there is a way that you can code that the sane way
here so you can track it and use the sane codifier
if you ever have to go back to the data.

The status tells ne, as an investigator,
whet her | have reviewed this or not. So, when
copied this the other day | only had one adverse
event that | had yet to review that sonebody sent
to nme for cooment. Then, it tells me the date that
the event was reviewed by ne or that | nodified it
or | did anything to it.

Very quickly, it goes through a couple of
screens that provide sone general information. It
tells you whether it is a St. Jude patient or not
because if it is not, it throws you in a different
direction in terms of the data that you need to
capture because, clearly, the data is being
captured for external adverse events a little bit
differently than it is for internal. There is sone
information here in terns of the patient.

Then, it begins to do its own interna
processing once it identifies the patient. It

tells us, as you see at the top of the screen, al
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the protocols that this patient is registered on
So, it goes back and tal ks to the data warehouse.
If this patient is enrolled on ten studies, it wll
pull and identify all those ten studies. Then it
will ask me, as the person putting in the

i nformati on, under what study am| following this
report. So, it identifies primarily the study and
the adverse event, but it also tells ne all the
other studies the patient is on, and this is
critical because this report will go to the Pls of
all those other studies too. You will see it at
the end for their comments. So, it provides a
little bit of a cross-talk anbng studies.

Then, it clearly identifies the type of
adverse event that is being reported. You have all
seen this in different variations. For adverse
events that require a CIC code it takes you to the
CTC code so there is a link too so you don't have
to scranbl e through 50 books | ooking for those
codes but automatically it links you to those
codes. Then, it allows you to put the descriptor,
etc., etc. So, it is all being captured in a
uni f or m | anguage.

Then it goes to a page that allows the

person who is submitting the information to do sone
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attribution on the adverse event. It is a click
system but it rem nds people, because we all tend
to forget, what each one of those words neans. So,
it reminds ne that | need to read when sonmething is
serious; when something is unexpected. It defines
it very clearly because there are always a | ot of
questions from nmenbers of the research team what
constitutes sonething that is unexpected versus
expected. Well, there it is. It is, hopefully,
bl ack and white and then you sel ect, based on your
interpretation. It allows you to do one sel ection
across lines horizontally for each one of those.

Then, there is a page that allows you to
provide nmore information. One of the problens
always with electronic information is that
sonmetines you can't capture everything in a unique
format. So, there is a page that allows you to do
alittle nore narrative formof how this all
happened, and so on and so forth, so it can give
you sone additional data that you can conment on

Then it asks you do you think, based on
your interpretation of what has happened with the
adverse event, that there is a followup that is
needed. |If you say there is a foll ow up needed,

then it links back to a rem nder within 30 days
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that you owe us a followup. The IRBreviews it
and they al so comunicate directly. But if you
think you have enough informati on and you want to
submit a followup, within 30 days you will get a
rem nder that you owe us a foll ow up

Then it tells you sonething about what
happened to the patient based on that adverse
event. Then it asks the investigator or the
research teamto nake sone judgnments based on the
informati on that they have on that particul ar
adverse event, and in terns of what they know is
going on in the study does this alter the
ri sk/benefit ratio for the other participants.
Does this require nodifications to the protocol or
to the consent? And, does this provide additiona

i nformati on that we should be sharing with other

people that are participating in the study? So, we

ask the investigator to specifically address these

i ssues with each adverse event.

This is an exanple of a sumary page. Al

that data is generated in the end into a sunmary

page. Obviously, | have whited out a |lot of stuff.

There is a doctor that is called "Dr. Teddy Bear."
That is a fanobus doctor at St. Jude that we al ways

use whenever we do el ectronic exanples of things.
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But it gives you a nice sunmary of who is doing
this; who reported it; the protocol which was
reported; the PI of that study; the date it was
reported; when the adverse event started. It will
list all the studies, based on that warehouse
capture of data, that the patient was on. It wll
qui ckly generate all that data into specifically
designated toxicities that were reported as part of
the adverse event. The attribution and nature that
you sel ected gets sumari zed; additional nedica

hi story; treatment prognosis; patient outcomne.

Then it tells us at the end--this all goes
to the IRB--it tells us at the end how t he
principal investigator judged this in terns of his
own interpretation, that it doesn't alter the
ri sk/benefit ratio; does not require nodification,
and so on and so forth.

So, it goes electronically--only focusing
on the IRB part of this, it goes electronically to
the IRB and there is a designated person in the IRB
office who will certify that he or she has received
this report, and will certify it electronically
down here with the date. Then it allows, at the
end, to add additional information when the |RB

actually reviewed it. So, the IRB will conme back
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at the end of the neeting and put in there the date
that it was reviewed by the IRB so it provides a
tracking record of when the IRB | ooked at it.

Anot her very neat thing | think, and |
like to use that word, with this project was that
it allowed cross-comunication anong i nvestigators.
In that exanple | gave you, the message that there
was an adverse event reported in August, '99 will
also go to all these other studies that that
patient was enrolled on. So, the Pl of the SO 01
protocol will also get the message and will get the
summary report, and the Pl of that study has to pay
attention to that report and then nmake a deci sion
whet her he or she thinks it may or may not be
related to his study too because there could be
conpl enentary toxicities and they are the only ones
who are going to know that, not the IRB unless it
gets reported through a different mechani sm

So, it forces all the PIs of all the
studies that the patient is enrolled on to al so
critically review the adverse event and nake sone
j udgrment about whether it is related or not related
to their own research. If it is, then it takes
them back to make sone comments to the origina

report that | submitted on ny study. So, there is
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a page that allows the other Pls to conme back in
and give additional information

This doesn't project very well and
apol ogi ze, but all this data then can be captured
in different ways. In this particular page there
is data on one study and all the adverse events
that have been reported on that study within, |
think, a six-nonth period. Each one of those cells
can be mani pul ated to provide you different ways of
| ooking at the data. So, you could ask the data to
be cut only at grade 3 or grade 4 or only deaths on
that particular study. You can ask the systemto
report all deaths on all patients across three
studies to see if there are conpl ementary probl ens,
and things |ike that.

So, this is where we are right now. W
establi shed this about 18 nonths ago. The next
phase of this project is actually now beginning to
m ne the data so that we can create sone normative
rul es of when we should be setting lines that raise
red flags that we should pay nore attention to.

So, | think that is the strength of this, that now
it unifies it in a certain way so that now we can
go back and nmake sone sense of all the data, and

think with that | will stop. Thank you.
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Oh, obviously | didn't thank everybody
that was part of the team Don Wrkman, our |IRB
adm nistrator, was very involved with this. Donna
Hogan, fromthe IRB office, is in charge of the AE
reporter. Then, two individuals fromclinical
informatics were the ones who put all these ideas
to work. Thanks.

Now | think we have sone tine for
questions before we go into the discussion.

Committee Di scussion

DR. H RSCHFELD: | have a question for Dr.

Anderson. Dr. Santana discussed the goal of the
project at St. Jude to get some normative data on
what types of events one can expect and, perhaps by
i nplication, what needs to be nonitored and what
doesn't need to be nonitored, and when things do
occur how serious they are. Does the NCI have such
a progran? |If it does, are there any anal yses that
you are able to share? O Dr. Snith could answer
the questi on.

DR ANDERSON: | amnot aware of a
specific program for pediatric oncol ogy, you know,
with the AJEERS system for bringing in information.
There is data trial by trial, especially for IND

agents. That sort of information is accumnul at ed.
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But to provide sort of a baseline level of here is
what to | ook for over tine, | don't know that that
is a specific project that is under way right now.

DR SANTANA: Yes, in fairness to the
question, we are not doing that right now W have
the capability based on this project after we have
been into it 18 nonths because we thought about
that when we tried to build the electronic fornmat.
We now have the ability to do that but, in fairness
to the question, we have not done that. W are
just establishing the data and, hopefully, at some
point we will begin to analyze it once we have
enough data to nmake sone sense out of it. W are
really only, particularly right now, focusing on
the St. Jude studies, studies where we are the
primary sponsor.

DR. SMTH  Steve, as Barry said, we do
have the AdEERS systemthat is an electronic
reporting system So, you know, there is the
capability if there is a question about cardiac
toxicity or other organ toxicity to pull up all of
those reports for a particular toxicity. But in
terns of what to | ook for, you know, if the
question is what toxicities are occurring in what

types of trials, then the Phase | and Phase |
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dat abases of the Phase | Consortium and the

Pedi atric Brain Tunor Consortium are nore rel evant
because if the AE reporting is being done
correctly, then it is the unexpected events. You
know, what you would really be interested in is the
whol e uni verse of events and, as well, the
denoni nat or of how nmany patients were in those
trials. So, | think I would approach one of the
consortia for early phase trials or COG for |ater
phase trials if the question was what type of
events are occurring, how frequently they are
occurring, etc.

DR. SANTANA: Dr. Przepiorka?

DR. PRZEPI ORKA: Back to Steve, if | could
turn the question right back to you, does the FDA
have enough information or a database on SAEs in
pediatric trials to actually do that same study?

DR HI RSCHFELD: Short answer? No. W
woul d like to but we don't have a database that
captures premarketing adverse events. W only have
a dat abase for postnmarketing adverse events. That
is mnedin afairly rigorous and nmaybe even
i magi nati ve way to | ook at frequenci es of what one
can expect but, again, it hasn't been exam ned

sufficiently on the basis of pediatrics and, even
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nmore specifically, on pediatric oncology. So, we
don't have the data and that is one of the issues
and one of the reasons for having this discussion
t hi s norni ng.

DR. DAGHER: Dr. Santana, another question
about your presentation which also nay inpact on
the NCI perspective, one of the challenges you
identified was the situation where a patient is
enroll ed on several studies at the sane tine. | am
curious to know how often that happens and whet her
that is somewhat unique to St. Jude, or is that
sonet hing that you al so see across pediatric
studi es that NCI supports?

DR. SANTANA: The way the systemis
designed is that it will pick any protocol that the
patient is still currently enrolled on. It doesn't
mean the patient is on active therapy on those
other studies; it may be that they are in foll ow up
for those other studies for exanple but the patient
has not been taken off those additional studies.

We did that on purpose in terns of thinking outside
the box, that if there were long-termissues with
patients that had been enrolled on other studies
and then you began to see trends that were

conpl enentary to a group of studies that together
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created sonething in the future, we could go back
and capture that.

So, your point is well taken. The primary
study that is generating the adverse events is many
times the active study that the patient is being
treated on. But we also wanted to make sure that
we were able to capture data on studies where the
patient was not actively receiving therapy but was
still technically enrolled on that study.

Having said that, we also wanted to
capture non-therapeutic trials so it will list any
trial. It won't nmake any distinction whether it is
t herapeutic or non-therapeutic up front.

DR. DAGHER: Supportive care--

DR. SANTANA: Yes. On the last page there
was one trial which was a behavioral nedicine tria
on which the patient had been enrolled that had
nothing to do with the primary therapeutic trial,
and that showed up too.

DR. H RSCHFELD: May | ask for just one
nore clarification on your presentation, Dr.
Santana? You said that the systemin use at St
Jude will bring up the relevant definitions for a
serious adverse event, unexpected, etc. Wat is

the source of those definitions? There are severa

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (120 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

121
pl aces that are source docunents, including |ICH
docunent s.

DR SANTANA: | think what we did was an
amal gam of the different definitions and tried to
make it into a definition that people could
under stand wi thout having to pick up a dictionary
or call the IRB adm nistrator. So, it was really
| ooking at all those docunents and coming up with
sonme definitions that were kind of a senmi-practica
way that people could relate to and then choose the
right box. Dr. Gillo-Lopez?

DR CGRILLO LOPEZ: | have a suggestion for
future neetings on this subject, and that is to
invite a representative fromthe pharmaceutica
industry to nake a presentation because although
you mi ght argue that the FDA knows very well how
t he pharnmaceutical industry functions in terns of
nmoni tori ng adverse event reporting, on the other
hand, others around this table and others
participating in the Webcast or view ng the tapes
later on mght not. The fact is that there is
extensive experience with clinical trial nonitoring
in the pharmaceutical industry and, |ikew se, with
adverse event reporting. Although | see a great

paral l el and even consistency in terns of the
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procedures and nethods that are used in your
institution representing an academ c experience,
and at the NCI particularly with the cooperative
groups, there are sonme points that are different
and that would merit discussing and presenting
because they m ght present opportunities for

i mprovenent.

DR. SANTANA: Are you in a position to
hi ghl i ght sonme of those points?

DR CRILLO LOPEZ: Well, one thing that
just came up in the discussion was the subject of
denonmi nators. Certainly, when you are conducting
research with a new therapeutic agent the database
at that pharmaceutical conpany contains the nost
informati on regarding the safety experience with
that agent at any given point in time. O course,
all of that database is transferred to the FDA as
required. But investigators participating in
multicenter trials could certainly call the project
clinician who woul d have access, through his
bi onetrics group, to that database and woul d be
abl e to provide information about what the
experience has been with other events of that
nat ur e.

DR H RSCHFELD: Dr. Santana, if | may
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just respond to the initial suggestion, and | want
to thank Dr. Gillo-Lopez, one of the reasons you
are at the table is to provide that. Previously at
the nmeetings of this cormittee we had multiple
representatives fromthe pharmaceutical industry
and had routinely asked for presentations but there
was a policy decision nmade outside the group that
you see here today to restrict that. So, since you
are new to the process--had you been invol ved
earlier you woul d have seen what you are
suggesti ng- - maybe you can help us restore that
previ ous node of interaction because we found it
hel pful al so.

DR. CGRILLO LOPEZ: Yes, that was an
unfortunate decision and |, of course, didn't know
about that. | think it is a three-legged stool or
a triangle, as you were saying, with the
participation, on the one hand, of the NC and
cooperative groups particularly, individua
academ c institutions and the pharmaceutica
i ndustry as sponsors in conducting research. W
shoul d not forget that third leg of the stoo
because a I ot of the research that is conducted
with new agents particularly is sponsored by the

pharmaceuti cal industry and the pharnaceutica
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i ndustry hol ds the databases for the results of
that research, and one particular institution may
have had a | ot of experience with a new agent but
not necessarily all of the experience because nany
other institutions m ght be participating and they
may not be communi cating between thensel ves but
certainly the database of the pharnaceutica
company holds all of that information

DR SANTANA: Dr. Adanson?

DR. ADAMSBON: A couple of coments, first,
I want people to be aware that what Dr. Santana
presented, which I think is sonething academ c
institutions should strive for, is not the norm
Most institutions are many steps behind what St.
Jude has done and is capable of doing, and in nost
institutions what you are | ooking at are piles and
pil es of paper. So, your coll eagues are to be
commended on beginning to address what is a problem
for all academ c institutions.

| wanted to comment that | think the
current SAE and AE mechanism-and this will echo
and build upon what Victor said--has sonme
significant flaws. | nean, we can be inundated
with reports that we cannot interpret, and what |

would say is that the large majority of externa

file:////ITiffanie/C/Dummy/0317PEDI.TXT (124 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reports, when it conmes to the cover letter
"because of regul ation blah, blah, blah, you are
required to submt this to your IRB"--the large
majority of those reports, as a nenber of an IRB as
well as an investigator, one cannot interpret. It
gets down to knowi ng the denom nator and you said
there are | arge databases but the problemis you
need real -tine access to that database in order to
interpret it. There is too large a |line of these
reports coning in for the investigator to call and
track down every report--is this relevant? Has the
risk/benefit ratio really changed for ny patient?
Rick said earlier we should try to focus
on pediatrics so |l will. As one noves
forward--because this is the problemand it is not
limted to pediatrics but is a problem across the
board that one can't interpret the large najority
of these reports and we are fooling ourselves if we
think sinply by subnitting the docunment to the IRB
you have fulfilled your obligation. That is not
i mproving patient safety. You may have fulfilled
the regul atory obligation but you have done not hi ng
to inmprove patient safety. W need access to the
type of data you referred to that industry has to

interpret this.
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To focus on pediatrics, | will give you an
exanple. W did an industry-sponsored study and
there were nmany studies of this investigationa
agent. The large nmajority of reports were about
myocardial infarction in a 76 year-old. That is
inmportant but it is not particularly relevant to
the pediatric popul ation. So, when we nove forward
and ask for data, | think we need to have some
depth to that data, that is, not only the frequency
of the event but sonehow to categorize what
popul ation that event is occurring in. Because if
an event is occurring in a 30 year-old--and ny nark
of what | think is young is continually shifting
upwar ds- -

[ Laught er]

--but if an event were to occur in a 30
year-old you mght spend a little nore time |ooking
at that event as far as, you know, was it a
cardi ovascul ar event relative to someone who is
more elderly. So, | would hope that one | ooks at
the regul ations and nmakes it that you don't just
send the report, but the report has to be in
context and the context is what is happening
globally with the safety of this drug, focusing on

its particular toxicity, but within that have the
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depth to say this is the breakdown of the

popul ation that we are looking at. | nean, you
don't need to get it down to all 12 year-olds, al
13 year-olds or all 20 year-olds but give us sone
sense of what is happening. Qherwise, | don't
think we are doing anything for patient safety in a
meani ngful way for the large mgjority of these
reports.

DR KODISH: This is Eric, in O evel and.
I hope ny timing is okay and you can hear ne.

DR. SANTANA: Yes, Eric, go ahead.

DR KODISH: Thanks. | want to add an
idea to Peter's idea which | think is very
important and relates to the point | was trying to
make about regul ation actually harm ng patient
safety on sone |evel

A 76 year-old who has a nyocardia
infarction on a drug that we are testing in a
pedi atric popul ation conpared to a 30 year-old
compared to a 20 year-old | think gives us the
ability to maybe, rather than contextualize which
woul d be great--ut naybe a nore sinple ideais to
provi de sone sort of sorting function so that we
are not just, for regulatory or prevention of

litigation, trying to downl oad all of these reports
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to our IRBs to say that we have fulfilled
regul atory requirenents, but that at sone |eve
there could be a sorting function so that the
events that are going to be relevant to children
are presorted, if you will, and not dissem nated
across the country automatically. | think we do
need to be concerned about the paradoxical effect
of everyone feeling that because we have filed al
these adverse event reports that everything is
goi ng to be okay.

DR. SANTANA: Eric, just to play devil's
advocate with your coment and Peter's comment, who
defines what is relevant to our population? It is
us. And, | think that is probably why we are here
today. W have to define in our studies, either
prospectively when the study is being created based
on what we know about the agent or whatever is
goi ng to happen in the study or during the conduct
of the study as we review things--we are the ones
that have to define what triggers that it is a
pediatric issue that we need to address. |f not,
then we just rely on these big data warehouses that
have data that are not relevant, but we have to
define the relevance up front or during the conduct

of the study.
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DR KODISH | agree with that and | think
that maybe the discussion could focus on how we
sort those that are and those that aren't, naybe
starting with sonething as sinple as an age
cut - of f.

DR. SANTANA: Well, one of the things that
Barry mentioned in his presentation, and in
retrospect | wi sh he had given nore discussion to
his point, was this issue of how sone of the
consortia--and it is the PBTC Phase | group or
maybe it is the COG-that those committees
electronically and tel ephonically and through
conmputers nmeet on a regular basis and they review
real -tine data of those patients that are on Phase
| studies. | presune, and | think correctly so,
that there also is, as part of that review, the
toxicity and the adverse events occurring in those
patients. So, that whole armof this process,
which we didn't discuss in great detail, | think is
very strong because it relies in part on the
research teamto very actively nonitor this in
their own hands.

We have to have checks and bal ances
t hrough other groups too but the beauty of that is

that it allows the research teamwho is actually
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conducting the research in real tine to be able to
communi cate and eval uate these and then
prospectively, even as the study is being
conduct ed, define what are the paraneters that
trigger the normative data that we are | ooking for
because in reality it is an experinent. Until we
do it we are really not going to know t he whol e
scope of things that may happen. W kind of can
predi ct based on what are the things that may
happen or what are the things that would really
worry us. Right? |If sonebody dies we all worry,
or if something unexpected occurs we all worry.
But for the mpjority of things, things are
happening and it creates a lot of noise. | agree
with you, Peter, it creates a |lot of noise. So,
think we have to go back to the research team and
address what their role and responsibility is to
help us at the other end figure out how this data
may be interpreted or may be incorporated.

DR. ADAMSON: | think you are right.
Phase |, in many respects, is somewhat easier
because the data is being nmonitored in real tine
and the nunmbers are small. | think it is a
multi-level process. It begins with the treating

institution and the teamat that institution
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recogni zi ng and identifying the event and reporting
it to the study principal investigator.

What we do in our consortiumis once it is
to the study investigator it imrediately conmes to
us and then on a weekly basis all the events on
every study are reviewed. Wat we have the ability
to do and what we focus on is that we don't just
| ook at the serious ones because the serious ones
are usually pretty straightforward. W |ook at the
non-serious toxicities to l ook for trends because
we are doing a dose escalation and so we want to
know. Ckay, we are starting to see sone grade 2s
in an area that wasn't described that are not
triggering any alarns but, in fact, mybe we need
to do nore careful nonitoring of hepatic function
because we are seeing a |lower |evel of toxicity.

So, it is amulti-level review but we have the
ability to look at all the toxicities on a study as
a function of dose, as a function of severity and
that gives us the context to interpret it.

DR SANTANA: Dr. Gillo and then Dr.

Car one.

DR. CRILLOLOPEZ: | find that we are

tal ki ng about adverse events in general but also

about serious adverse events and perhaps not al ways
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maki ng a distinction about the different reporting
requirenents for those. Certainly, in the
pharmaceutical industry we collect each and every
adverse event but the reporting requirenments are
different if it is a serious adverse event. It
m ght help if soneone fromthe FDA woul d just
summari ze what the requirenents are for reporting
to an IRB and reporting to the FDA.

DR H RSCHFELD: The definitions are
essentially ICH definitions, Internationa
Conf erence on Harnoni zation, that the FDA adopts.
The requirenent essentially is if it is serious an
unexpect ed according to both triggers, then there
has to be what is called a rapid report fil ed.
That can be filed by a nunber of mechanisns. The
time frame typically is within 15 days and
somet i nes, dependi ng on the circunstance, can be 7
days. But that is still not what could be called
real tine. It is essentially informing. Al other
adverse events do not have to be reported to the
FDA, other than in the annual reports which are
required. The annual reports are due within 90
days of the initial filing of the |IND

DR GRILLO LOPEZ: How about to | RBs?

DR HI RSCHFELD: The I RB requirenents work
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on multiple levels. So, the IRB can set their own
policy but in the FDA regulations, in 21 CFR 50,
the reporting requirenents for IRBs parallel those
of reporting to the FDA

DR. CRILLOLOPEZ: If | may, in that vein
I would nmake the point that we have to be very
preci se, very specific and very tinmely in reporting
serious an unexpected adverse events. At the other
extreme, there is a nmultitude of mnor events that
are still adverse events and need to be in the
dat abase at sone point wthout creating this
backl og, this bureaucratic mass of paper and
el ectronic data conming at you wi thout denom nators,
whi ch doesn't make nuch sense at any one given
point in tinme for one patient.

However, many tinmes we find at the end of
the devel opnent of a new therapeutic that when we
have to put together the docunentation to submt to
the FDA, one of the things that we, in industry,
have to do is to do an analysis across all of the
experience with that agent, Phase I, |1, IIll, al
of the studies ever done, which is called the
integrated summary of safety. Many tines it is
only then that certain trends becone significant

that were not significant earlier on when you only
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had the Phase | or the Phase Il experience. That
is why it is inportant to report each and every
adverse event but not necessarily nmake it a
bureaucratic jungle where you just get so entangled
in paper and data that it doesn't make sense at any
one given point in tine.

DR. SANTANA: Dr. Gillo, you represent
the pharmaceutical aspects of this. As sonebody
fromthat group specifically focusing on pediatric
oncol ogy issues, how woul d you advi se your group of
things that we need to have access to, and in what
time lines would you advi se your group that we need
to have access to those data so that we can
compl enent that with what we want to do?

DR CGRILLOLOPEZ: | nay not be the right

person to respond to that question because | am an

adult oncol ogi st, not pediatric oncologist. In
fact, in over 20 years in industry, | never did a
pediatric study, ever. So, | have zero experience

and | have to be the first one to admt to that,
other than ny rotation through pediatric oncol ogy
when | was a fellow

But | think there is a variety of ways and
systens and procedures that the pharnaceutica

industry utilizes to followup, collect and be able
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to anal yze adverse events. |t begins with the case
report fornms conming in fromthe different sites
participating in a multicenter study. | can tel
you that for all of the studies that | was ever
related with, | would personally | ook at each and
every piece of paper conming in fromthe different
sites, or the safety officer responsible within ny
group would do that even before it went into the
database. So, if there was a najor red flag that
was apparent even just fromthe experience in one
patient, we would see that. O course, inmediately
that was entered into the database and periodically
we woul d print out tabulations that would indicate
if there was any trend that was beconi ng obvi ous.
So, there is a variety of checks and
bal ances that are in place within the
pharmaceutical industry to followup on these
i ssues. Again, | would suggest that investigators
who are participating in nulticenter pharnaceutica
i ndustry sponsored studies, that their point of
access or one point of access night be the project
clinician within the pharnmaceutical conpany who is
the person responsi ble and/or the safety officer
wi thin that conpany when issues arise or questions

ari se regarding a specific adverse event.
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DR. SANTANA: Dr. Carone?

DR. CAROVE: | will just note a couple of
things. | think it is inportant for this
subcomittee to be aware that this discussionis
occurring el sewhere. The Secretary's Advisory
Conmittee on Hunman Research Protections had a panel
on adverse event reporting and they are going to
continue that discussion at their next meeting.
They had a panel in Decenber and they are going to
continue the discussion in their March meeting,
coming up in a couple of weeks. And the discussion
is exactly the sane. | nean, the types of coments
being articul ated are verbati mwhat you hear
repeat edl y.

I think the Departnent recogni zes that
there is a need to nmake adverse event reporting
mor e meani ngful and | ess burdensone in order to
better protect human subjects, and there are
ongoi ng di scussi ons between our office, the FDA
NI H and ot her federal departments and agenci es on
how best to do that. So, it is recognized to be a
probl em and devel oping strategies is conplex but we
bel i eve inmportant.

If you |l ook at our regul ations, just the

HHS regul ati ons CFR 46, there is no adverse event

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (136 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

137
reporting requirenent. There is a requirenment for
reporting what are called unanticipated probl ens
involving risk to others. It is our view that nost
adverse events that occur in clinical trials do not
fall into that category and, therefore, under our
regul ations the vast mpjority of adverse event
reports do not need to be reported under our
regul ations. Those that we particularly care
about, and we have articulated this at the
Secretary's advisory comrittee in Decenber, are
those that represent unexpected, serious harms to
subj ects, which are words that conme from anot her
part of our regulation. Those are the types of
events we think should get to IRBs and that we care
nost about .

DR SANTANA: So, M ke, where do you think
the confusion cones that all these reports are
bei ng generated and submtted to I RBs? Where do
you think the communication breakdown is in terns
of what the regul atory agenci es want versus what
the sponsors or we, as investigators, see that you
guys want and need to conply with?

DR. CAROVE: There are probably multiple
reasons. It is clear to us, and | think to others,

that the greatest burden conmes fromthese externa
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adverse events that don't occur at your site but,
because we do research at nmultiple sites, the
sponsors deliver those reports or ask that they be
delivered to the investigators at all sites. So,
now we have 100 | RBs maybe receiving the same event
so it is those external events that are being
multiplied to multiple | RBs where the burden has
been articulated to us as being nost severe, and if
the letter reads that under the regulations you
nmust deliver these to your IRB, that is certainly
one source. It is not our regulations that are
demanding that and | would posit that a cl ose | ook
at the FDA regul ati ons probably doesn't justify al
those events going to the IRB as well. But FDA
woul d have to comment on that. So, that is one.

I think it is driven by fears of
litigation liability. You know, who nmekes this
initial assessnment about unexpected and serious?
We think that at one | evel the sponsor and the
i nvestigator can be doing that. There are some who
think those are conflicted parties and maybe we
need an i ndependent body naking those decisions so
peopl e are driven to having an i ndependent body be
the IRB looking at them So, | think there are

mul ti ple reasons. Those are a couple that | would
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hi ghl'i ght as perhaps driving it.

DR. SANTANA: Rick, do you want to conment
on the FDA?

DR PAZDUR. Well, | just want to coment
in general. Could there be attenpts to try to give
i nvestigators nore gui dance on specifically what
needs to be reported? | think there is a tendency
to report a lot to cover oneself because we don't
have good gui dance on exactly what those words
mean. Maybe we need to look into that. You know,
if you go over your phrase that you gave, there is
a lot of interpretation here and sonebody coul d say
that it mght be the index case; they are not even
sure of the attribution issue, and | wonder if we
really need to give nore guidance to perhaps cut
down on sonme of this. | don't know, do you want to
conment on that?

DR CAROME: | think for us, we believe
gui dance is essential and it is the npost inportant
step. W have had discussions with FDA. W are
prepared to draft guidance that articulates in nore
detail what | just articulated to you and
previously articulated at the Secretary's Advisory
Comi ttee on Human Research Protections in

Decenber. But we think, yes, guidance is the
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i nportant step. W think because adverse events
are primarily referenced in FDA regul ati ons the
gui dance needs to come out of both of our offices
or entities.

DR. SANTANA: Dr. Smith, | think you had
your hand up?

DR SMTH. One point, and, Victor,
think you made it, there is over-reporting of
adverse events, expedited adverse events, despite
FDA's stated requirenents, despite their statenents
in protocols of what does require expedited
reporting. So, | think one of the initiatives that
we want to undertake in the next few nonths is an
educational initiative to try tolinmt the
over-reporting of things that, in fact, just do not
require regulatory reporting. So, this will
decrease sone of the burden at the institutiona
| evel

It doesn't address the issue, however,
that Peter raised about when you get a letter from
a conpany saying that this event occurred. |
wonder if there is a role for the Phase
Consortiumitself or the COGitself to play the
filter role that Eric Kodi sh was tal king about in

terns of saying we have reviewed this, and our
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recomrendation to I RBs, when they look at it, is to
say this isn't applicable for pediatrics.

DR. ADAMBON: W are actually now doi ng
that, Malcolm when it cones, you know, a COG
trial. Wen we dissemnate it we usually give a
recomrendation that, in our view, this does not
change risk/benefit or, in our view, it does change
the risk/benefit ratio and it should be reported.
So, we try to put it into context but, of course,
every investigator has the ability to interpret the
data and make their own deci sions.

DR SANTANA: Dr. Przepiorka, you had your
hand up?

DR. PRZEPI ORKA: Yes, | clearly renmenber
sitting through nmultiple discussions at the
initiation site visits with sponsors regarding the
definition of an SAE, and | recall a few years ago,
after the incident at Penn and the FDA sent that
Webcast to all the academic institutions with a
| ong, drawn-out discussion on what is an SAE, and
sat here and | think we listed them although
didn't see themon any of the slides this norning.

I won't go through thembut | don't see any that is
very specific to pediatrics and I am wondering if

there is any SAE that should be added to the |ist
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specifically for pediatric groups. | amthinking
about | ong-term cognitive dysfunction or sonething
I'i ke that.

DR. SANTANA: Ruth?

M5. HOFFMAN: | was just going to nention
that | sit on the IRB at Children's Nationa
Medi cal Center, as well as the DSMB board there,
and froma lay perspective it is very difficult to
get lay people to continue with the responsibility
because of the burden of tinme conmitment. There is
no nonetary conpensation. | don't get paid and
am not an enpl oyee of Children's National Medica
Center. | spend three days a nonth totally rel ated
to IRB-rel ated work between the protocols and the
SAEs and AEs. | nean, it is just a stack of paper
and usual ly the check-off is that the AE has
nothing to do with the protocol at all and, you
know, maybe you can elimnate that whol e col um
and, again, reduce the workload. But, | nean, they
have a very hard time to even recruit nmenbers from
the community and that is a requirenment of the HHS,
to have a lay person on the comrittee. So, the
gui dance docunent would be great. It would
certainly help fromour perspective as well.

DR SANTANA: Dr. Gillo-Lopez?
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DR CRILLO LOPEZ: | woul d suggest that
further guidance is not necessary, that what we
need i s education. The guidance that is already
provided by the FDA is very specific and very cl ear
as to what is a serious and unexpected adverse
event, and what we need is for those involved in
research, and particularly at the IRB level, to
have an understandi ng of what that means. | think
it is education. Generating one nore docunent to
file away does not hel p anyone.

DR. SANTANA: Peter?

DR. ADAMBON:. | agree that the FDA
gui dance on the definition of an SAE is cl ear
VWhat | think the point is, is that it is not
particularly functional in that it is generating an
i ncredi bl e anbunt of paperwork for institutions.
VWhat we get are, indeed, SAEs by the definition
That information | don't think is inproving patient
safety and that is why | would actually agree that
we need to re-look at what we are requiring to be
reported to I RBs across the country because it is
not only a multi-institutional trial, it is when
you have multiple trials of an investigational drug
that affects all those trials.

DR. SANTANA: Dr. Keegan?
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DR. KEEGAN. Yes, | was wondering if we
could go back to the concept that was di scussed
bef ore about having a central body that |ooks at
all the adverse events because, as you say, every
i ndividual institution is going to be unable to
| ook at a single adverse event out of context with
the rest of the data. So, to what extent are there
really plans in place to have a central point that
has all the data that coul d nake reasonabl e
interpretations that have people with the
background i nformati on who could interpret the
adverse event information in the context of ani mal
and nonclinical studies and other things to nmake
rel evant deci sions? Because you nentioned that in
the instance of the consortiumbut it doesn't seem
that that is a general theme. To sone extent, |
don't think any one individual is ever going to be
able to make a conclusion on the index case but we
certainly can't ignore the index cases because that
al so puts patients at risk.

DR. SANTANA: Patricia, in followup to
that conmment, what kind of body were you thinking
of ? What ideal body, if you had to come up with
that, woul d you propose?

DR KEEGAN: Well, it sounds |like that is
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sort of the nodel that the consortia are working on
and | thought nmaybe there could be nore di scussion
of whether it could be that sort of nodel, where
the consortium | ooks at adverse events and then
sends out their interpretation as a centra
repository analysis, nmuch |like a nedical nonitor
woul d do at a drug conpany to performthat sane
function.

DR ADAMBON: Well, | think it is easier
for smaller studies, and the key thing is you have
access to all the data. So, when we do an
NCI - sponsored study where the NCI is cross-filed
there is a drug nonitor at the NCI that has access
to all the data and, in fact--correct me if | am
wrong, Barry--usually when an AE cones out there
al so is a reconmendation of an interpretation when
it happens. | can't say that is the case uniformy
for industry-sponsored trials. But the multiplying
effect | think is a difficult effect for when
events are occurring really that are distantly
related to the study that you are doing.

DR. SANTANA: | think the advantage that
we have in pediatric oncology is that it is a
smal | er universe and nost pediatric, if not al

pedi atric oncol ogy studies are really conducted in
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the list that Barry showed, plus a few others
Right? So, we are a nmuch smaller universe so that
if we adopted a nodel sinmilar to what is happening
in the Phase | consortium and expanded that to al
the participants in those groups because it is a
smal | universe, we could at |east set that nodel
and see if it works for us. Because that is what
we are really here for, right? For pediatric
oncol ogy, not to ignore or belittle the other
i nportant issues that are occurring with adults but
we have that advantage and maybe we shoul d think of
that nodel as a test case for review ng adverse
event reports to nake it nore functional and
timely.

To me, the issue is tine. So, what if
sonet hi ng happened six nonths ago? It doesn't help
my patient who is on the study now R ght? So,
maybe we have that advantage. W are a snall
group. Mal col n?

DR. SMTH:. The other possibility is, Pat,
we are at the earliest stages of setting up a
pediatric central IRB and so, you know, could that
be a body that is sonehow constituted so that it
could play that role nationwi de and then other |RBs

could use that information if they chose to?
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DR. SANTANA: Since you raised the issue
amgoing to try to explore it a little bit further.
There has been sone recent discussion | think in
sonme of the things | have been readi ng about
whet her DSMB shoul d play sone of this role. Do you
want to comment on that?

DR, PAZDUR: | would just say that | had a
side conversation with Susan, here, and one of the
issues is that usually DSMBs are single trials.

Now, woul d one consider, for exanple, kind of a
super-DSMB not for the trial but for the drug that
is being investigated by a commercial sponsor?
Coul d a comercial sponsor, for exanple, if they
are investigating drug X in, you know, 50 diseases
in pediatrics, in geriatrics, and whatever, to have
a coordinating center to ook at this and then

i ssue some type of report on these individua
toxicities?

Again, | understand exactly where Peter is
com ng fromand the conments, having been there.

You know, you get all this norass of information
whi ch is al nbst usel ess because nobody knows what
to do about it and we are just generating paperwork
with a pretense basically that we are doing

sonething to further not only children but also
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adult clinical trials.

Here again, you know, although we are
tal ki ng about pediatrics, this does have obviously
ram fications for adult nedicine and adult clinica
trials. Although we may want to kind of say, well,
some of the adult toxicities may not protect for
what may go on into childhood toxicity, again, that
is another level of clinical judgnent and
subjectivity that comes into play here. Many of
these drugs, especially with the I RBs, are not
solely being | ooked at in children. In nmany of
your hospitals, since you practice exclusively in
children's hospitals, that nay be the case and your
interest my be in that group, but for a garden
variety IRB at a university hospital they nay have
ongoing studies in adults with breast cancer, colon
cancer and pediatrics. So, they need to | ook at
this so it isn't that hel pful sonetinmes to the
| arger IRBs, the university |RBs.

DR. SANTANA: Dr. Reynolds, you had a
comrent ?

DR REYNOLDS: | wanted to neke it clear
that the DSMB process is a little different in the
pediatric setting. You have one for your

consortia, don't you, that |ook at all the studies
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that are going on and that are not specific to a
drug. But | think taking that in the context of
what we are hearing fromRuth, and | hear this
continually froma | ot of people, the burden that
is placed on the IRBs at the institutional |level is
substanti al .

Just taking a round nunmber of 20
institutions in your consortia, Peter, you have 20
different I RBs | ooking at each one of these adverse
events. How many people are on each of those | RBs?
Certainly, the total nunber far exceeds the nunber
of patients on a study by an order of nmagnitude or
two. So, it is that process, yet we have a
centralized DSMB process. So the real centra
i ssue though cones down to the responsibility that
the I RBs have under the regulations to be the
ultimate and final arbitrator of whether or not
this is going to be safe and appropriate for the
patients in their institution.

Sonehow we need to use the word that |
first learned in the context of Steve Hirschfeld,
"harnoni zation." | see it over and over again with
the regul ati ons you are harnoni zing. | think we
need to sonehow harnoni ze this process so that we

can then decrease the workl oad for these poor
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people in the IRBs that, as you have heard, are

vol unteering their tine and they are a precious
resource that we could exhaust and then we woul dn't
have anynore vol unt eers.

DR. SANTANA: | want to followup on a
comment related to the previous issue of whether
there shoul d be anot her body that could help us
review t hese things and probably give better
know edge to practicing oncol ogi sts. You know, one
of the concerns | always have about creating
anot her body is that you don't destroy mass; it
doesn't go away; you are just shifting it to
another group. |If we do that, | think we run the
same risk w thout clear guidance of what that group
needs to be doing. They are going to be getting
the sane paperwork we are getting now. So, unless
there is guidance at the first step, which is let's
clearly define what we should be | ooking at and
streamine that, it doesn't really natter where it
goes to, whether it goes to an IRB, to a DSMB or to

anot her group or another consortium

I think that nmay solve part of the problem

but it isreally shifting alittle bit of the
responsibility and what | want to get at is that we

shoul d probably encourage ourselves nore to define
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the responsibility and the process rather than
creating another group. That is just a genera
comrent. It is not meant to be a criticism It is
just sonething we need to think about.

DR. KEEGAN: Actually, going towards
that--what you say, it doesn't help to create
anot her group that is duplicating effort so it
woul d only be effective if, in fact, the other
groups then woul d agree to accept the infornmation
provided by the central group. So, | think that
has been the issue with central I RBs all al ong.
While IRBs are crying out that they are
overwhel med, yet, they also refuse to defer that
part of their responsibility to another group or to
a central IRB. Do you think that for a centra
pediatric IRB there is nore willingness to do that,
Mal col n? | mean, are they willing to say, okay, we
will allow sonebody who is going to make an
integrated analysis to do that and we will accept
their judgrent?

DR SMTH It will vary by institution
You know, the adult IRB has a facilitated review
process and when a local | RB accepts the centra
IRB as the IRB of record, then the central IRBis

responsi ble for the review of the adverse events
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relevant to that study. |In pediatrics, based on a
survey that the Children's Oncol ogy G oup did,
there is a high level of interest in a centra
pediatric IRB, both anong Pls as well as anong | RB
chairs. But when it comes to inplenentation, sone
institutions will accept it whol eheartedly and sone
won't. But those who do will certainly be saving
interms of the effort expended on this.

DR. SANTANA: Peter, one |ast question

DR ADAMSON: | just wanted to foll ow up
on that. So, it is not only the IRBs who are
sonetinmes unwilling to give up the ability, it is
the institution. The institution nmore often than
not will actually tell the IRB, you know what, we
need an i ndependent IRB; we are not going to accept
it. So, they may even take it out of the hands of
the IRB as far as whether they are willing to or
not. So, IRBs are |ooking for ways to cut down
their owmn work but it is not always conming to them

DR. SANTANA: Wth that fina
comment--Ranei, | will defer to you

DR. DAGHER: Just very briefly, you seem
to have identified a sense of challenges in terns
of the filtering. One is how to decide how

rel evant an adverse event is, and that is not
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really just specific to pediatric oncol ogy or

oncol ogy, for that matter. The second one, which
Pet er Adanson was trying to focus on, is how do you
filter out the adult oncol ogy experience or other
experience that is submtted to you in ternms of how
relevant that is or isn't to the pediatric oncol ogy
setting.

Now, you nentioned age and the nature of
the adverse event. Those are two potenti al
criteria. | amcurious to know, and probably we
will get into this nore in answering the questions
from Peter Adanmson, Victor or others who have dealt
with this, what criteria do you use in making
deci sions about filtering the adult oncol ogy
reported events and deciding how rel evant they are
to your specific studies?

DR. SANTANA: | think with that question
we will go ahead and try to address the questions

for the commttee because | think we will cover

t hat .

DR PRZEPI ORKA: Can | just ask one nore
question?

DR. SANTANA: Yes, Donna?

DR PRZEPI ORKA:  You had indicated that,
if | recall, your institution does not take
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patients off protocol so that you get |ong-term
followup. | was wondering if you thought that was
appropriate for everybody to be doing in the
pedi atric population or if there is sone tine
limt, like by age 35 we are not going to | ook
anynore, or sonething like that?

DR SANTANA:  Well, if we are conducting
active research on those patients, those patients
woul d cone off their prinmary therapeutic protoco
and get enrolled on a non-therapeutic protocol,
which is an unbrella protocol we have for |ong-term
followup. So, they would still be research
participants and we are collecting data on
long-termeffects, survival and things |ike that.
So, the patient would cone off the primary
t herapeutic protocol once they are transitioned
into the long-termfollowup protocol on which
research is being conducted. So, those active
protocols will not show up in the reporter but the
long-termfollowup will show up in the reporter
for that patient.

Questions for Discussion

Let's go ahead and try to address the

questions that we have before us. Just for the

pur pose of the minutes and the docunents, | will go
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ahead and read the questions to the committee, the
i ntroduction, and then we will take one question at
atinme.

The tol erance for risk in cancer
therapeutics is different than for nost ot her
medi cal therapies. It is also recognized that
children are a particularly vul nerabl e popul ation
and regul ati ons and procedures have been
i mpl emented to provide protection to children
participating in clinical research. The follow ng
questions relate to the setting of children with
cancer participating in clinical trials.

Under the headi ng of "principles" the
question is, what are the principles that should be
addressed in safety nonitoring of clinical studies
that enroll children with cancer? If the
principles are adequately stated in existing
docunents, statutes or regul ations, please identify
the rel evant docunents and secti ons.

Barry or Malcolm fromthe NC
perspective, do you have any conmments on exi sting
regul ati ons or docunents that we could reference
to?

DR. ANDERSON: In terms of the DSMBs, the

conposition of DSMBs, that sort of information is
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provided in OHRP. In ternms of the frequency of
moni toring and the exact nature of the nonitoring,
what is nonitored which is part of the discussion
we had, | don't know that that is laid out as
clearly. W have guidelines that we work with at
CTEP and NCI but | don't know that that is in
regulatory format all.

DR SMTH: Yes, there is the overal
policy on data nonitoring. That is really not very
prescriptive in terms of here is what you have to
review, here is how often you have to |look at it;
and here is, you know, who should be looking at it.
It says you need to have a plan but it is not very
prescriptive in ternms of what the plan is. Each of
the institutions has their own data and safety
moni toring plans, particularly for Phase I
trials, and those tend to be nore prescriptive and
detailed in terns of what is happening. But in
terns of early phase trials, you know, | am not
aware of kind of N H generated docunents that
provi de detail about what, how, when and where this
needs to be done.

DR. SANTANA: Go ahead, Barry.

DR. ANDERSON: And havi ng been on the

panel of people who | ooked at the cancer center
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data and safety nonitoring plans that they had to
submit, previously I think a |ot of people would
recogni ze that for early phase studies it was the

i nvestigator and their research nurse that |ooked
over the data with the nost frequency. A |lot of
times | think there was not a | ot of oversight from
outside of that small group. It was clear from

| ooking at the different cancer centers that there
is a huge spectrumof what in reality they were
doi ng and when you told them you know, you need to
formalize this what they presented us wth what

t hey thought were acceptabl e approaches. From our
poi nt of view, we had these essential elements to
work frombut they are very general and it took us
a while to kind of gear up to say here is exactly
what we think--well, not exactly but here is a
range of possibilities that are acceptable as an
approach, and | think it does vary by the type of
study that is actually being considered. That was
one of the criteria, for Phase | studies we would
do this; for pilots, this. For Phase Il and Phase
Il there were different levels of nonitoring that
seenmed to be appropriate for each of those, both in
terns of the type of nonitoring and the frequency

of kind of review of the data and that type of
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t hi ng.

DR. SANTANA: As a followup to that, in
the non-NCl cancer center unbrella, all the other
groups that NCI supports |like the consortia, are
there al so specific requirements for DSMB pl ans for
t hose consortia?

DR. SMTH. The overall N H requirenments
apply to all N H sponsored research. Again, those
require a data nonitoring plan, not a particular
formthat that plan has to take for inplenentation.
I guess one question here is does FDA want kind of
the formand the details, or is it a question of
principles, you know, whatever the planis, it

shoul d adhere to these principles?

DR SANTANA: | think with that conmment, |
will ask Eric--are you still on the line?
DR. KODISH: | am here.

DR. SANTANA: Eric, can you coment on
that in trying to address the issue of globa
principles, other than specific detail?

DR KODISH. | would opt for flexibility--

DR. SANTANA: Eric, can you speak just a
little bit |ouder, please?

DR KODISH. Yes. | would argue for

flexibility. | think that the different contexts
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of the particular clinical trials involving
children with cancer that we are tal king about
woul d dictate that it makes nore sense to allow a
pl an based on principles, such as beneficence or
such as filtering serious adverse events conpared
to those that are not as inpactful, and I wouldn't
try to prescribe the format so nmuch. That woul d
|l ead to bureaucratization that could actually
par adoxi cal ly harmthe ethical inportance of
research.

DR H RSCHFELD: | would like a
clarification fromDr. Kodish. So, would you then
say that the principles of, let's say, beneficence
and respect contained in the Belnont report and the
principles that are annunciated in the | CH
docunents, for instance particularly the one that
applies to pediatric research, El11, are a
sufficient statement of the principles?

DR KODI SH: | woul d.

DR. H RSCHFELD: | think we can nmove on

DR. SANTANA: Before we get to that
question though, because | want to nake sure that
we cover the whole [oop of this point, do
pharmaceuti cal sponsors in their DSMB pl ans have

any specific requirenents for pediatrics, or are
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pediatrics dealt with in nonitoring plans as the
greater universe of adults? O has that ever been
di scussed, that they shoul d devel op specific plans
for pediatrics?

DR. CGRILLO LOPEZ: Not to ny know edge
but, again, | may not be the best person to address
that. On the other hand, | would like to conment
on the subject of DSMBs because | would not |ike
the FDA to cone away fromthis nmeeting thinking
that there is an endorsenent for DSMBs to be
required and/or regul ated in any way, shape or
form | think that there may be a need for sone
consensus agreenment at the | evel of professiona
societies, the NIH and so on, on how different
DSMBs mi ght be constructed and when they may or may
not be required, but allowing for the flexibility
that several around the table have nenti oned.

DR. SANTANA: That was ny interpretation
of the discussion too. | don't think there was any
endorsement fromthis group that we shoul d be
nmovi ng towards a nodel DSMB to sol ve sone of the
probl ens.

DR GRILLO LOPEZ: | see Dr. Pazdur
agreeing with that and | amglad to see that.

DR. SANTANA: | want to clarify that that
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was nmy interpretation too. That is not what |
think the corment was all about. FEric, did you
want to add anything else? | amsorry, | think I
interrupted you. No?

DR. KODI SH: No, that is fine.

DR SANTANA: So, we will nove on then
from question one--oh, Malcolm | am sorry.

DR. SMTH: | think those are good
principles but | think one can get a bit nore
detailed w thout being prescriptive in terns of
what the principles of study nonitoring shoul d be.
For exanple, the principle that study nonitoring
shoul d be performed by experienced experts and that
that review should be tinely, and that whatever the
systemis, it should have those characteristics.
And, study nonitoring should be done in a way so
that conflict of interest issues are addressed, and
that study nonitoring in whatever setting,
especially in Phase Il settings but even in Phase
Il settings and others is done in such a way that
the integrity of the study and the confidentiality
of data, when that is inportant, are addressed.

So, | think there are principles of ethics that we
need to adhere to and there are principles of

monitoring that | think need to be clearly stated
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so that you can benchmark how you are addressing
those basic principles of nonitoring.

DR CGRILLOLCOPEZ: If | may, nobst of that
is already covered in GCP and in other regul ations.

DR. SANTANA: So noted. | would only add
to that that | think an essential element to that
is this concept that | advocate, that there has to
be an open communication with the research team
that nonitoring doesn't occur in isolation fromthe
actual research teamthat is conducing the study.

I amnot inplying that the research team shoul d be
doing their own nonitoring. It shouldn't be
interpreted that way but the research team shoul d
be integral to that process. Dr. Reynol ds?

DR REYNOLDS: WMalcolm could | just ask
you to el aborate on what the role of that DSMB is
in the conflict of interest nonitoring that you
wer e tal king about?

DR SMTH. What the role of the DSMB is
in conflict of interest?

DR REYNOLDS: Did | hear you correctly?
Were you saying that they are really involved in
that role?

DR SMTH. No, that the nmonitoring is

done in such a way that conflict of interest issues
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are addressed.

DR. REYNOLDS: In other words, that the
DSMB is a separate body and is not subject to
conflict of interest. That is what you are saying?

DR SMTH: Well, that is one way of
addressing it but not the only way of addressing
conflict of interest issues, but that those issues
are considered, both the financial and intellectua
conflict of interest that may | ead people to ask
questions about decisions that are nade.

DR. KODISH: This is Eric, in Oevel and.
Anot her way of saying that | think is that
transparency is an inportant principle, perhaps the
i dea that whatever the nonitoring plan is that the
appearance of the fox watching the henhouse won't
be sonmet hing that people can interpret as having
gone on.

DR SM TH. The Pedi atric Phase
Consortium and the Pediatric Brain Tunor Consortium
bot h have i ndependent data nmonitoring comittees,
and these are early phase clinical trials. They
are not so nuch | ooking over the day to day
activities of the consortium and every independent
decision, but at intervals they are |ooking at the

overal | conduct of how these studies are being done
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and are an i ndependent body that tries to address
some of the conflict of interest issues, in this
case particularly intellectual conflict or kind of
ownership conflict issues, and to nake sure that
the research teamis appropriately maki ng deci sions
as they are conducting the studies. They are there
to provide guidance if difficult decisions arise
about what their advice would be about how to
address these difficult decisions.

DR. SANTANA: |If there is no further
comrent on that we will nove on to nunber two. The
next series of questions are nore related to
reality and practice. Recognizing that particul ar
popul ati ons, di sease settings, and products may
have specific requirenents, what general paraneters
shoul d be nonitored for safety in all clinica
st udi es?

DR H RSCHFELD: | should say al
pedi atric oncol ogy clinical studies, just to be
cl ear about that.

DR SANTANA: So noted. Peter?

DR ADAMSON: | will take a stab at that.
I think it very much depends on the phase of the
study. In pediatrics | think we have sone

advantages in that for Phase IIl studies there is
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probably a general standard of care that we foll ow
whether a child is or is not on study as far as
frequency of nonitoring. | would say that that

woul d probably be the minimumthreshold for Phase

Il studies.

As one marches down from Phase Il to
Phase |l and Phase I, | think this is where Phase
cancer is different than Phase | "the rest of the

wor | d" because we conduct the Phase | studies in
patients with the disease. So, | don't think you
can layer the same | evel of monitoring as you do in
ot her studi es where volunteers are | ocked away for
two weeks and are plugged into every known device
to see what happens. W can't do that.

I think we need to | ook at preclinica
data as far as what potential toxicities are, and
in children we have the advantage of |ooking at the
initial adult Phase | experience to see what the
rel evant additional nonitoring night be required.
We shouldn't be getting PFTs, echoes, EKGs, stress
tests, all the way down the line if, in fact, that
is not relevant to a particular drug. So, | think
we have the advantage of |ooking at the Phase
adult experience. Then, we always have to bal ance

the level of nonitoring, recognizing that these are
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patient volunteers and not normal volunteers as far
as trying to strike a bal ance.

DR SANTANA: Panel a?

MS. HAYLOCK: | am not sure how rel evant
this is but you keep tal king about monitoring and
think a lot of this has to do with expanding the
definition of safety and nonitoring in regards to
concepts that involve long-termand | ate survivors.
Your institution is maybe somewhat uni que in having
| ong-term survivorship prograns, but not all places
whi ch do pediatric research have such things, and
now we are ending up with adult survivors of
chi | dhood cancers who are 10, 20, rmaybe 3 or 4
decades out who are experiencing surprise long-term
related effects and | think sonehow t he paraneter
of safety and nonitoring needs to be expanded. |
don't know how to do that but | think the late
effects need to be a consideration

DR. SANTANA: Actually, cooperative groups
and other pediatric consortia are addressing that.

I nmean, | think there is a big effort at the
cooperative group level to | ook at |ong-term
survivor issues in pediatric oncol ogy patients.
Qoviously, it is in different stages but | think we

all recogni ze as pediatric oncol ogists that that is
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an issue, and | think it is being addressed at
different levels. Malcolmand then Donna?

DR SMTH. It is a critical issue. The
challenge with it is that you are |ooking 10, 20
and 30 years up the road so the infrastructures,
like the children's hospitals around the tabl e,
need to reach out to a ot of other institutions
and to the survivors in order for that work to be
done. So, there are different ways that the
Children's Oncol ogy G oup, the chil dhood cancer
survivor study are trying to address that, and it
is recognized as an inportant issue that we have to
addr ess.

DR. SANTANA: Donna?

DR PRZEPI ORKA: | just wanted to ask, the
organi zed groups and the nmajor institutions clearly
have a plan but what about industry? | nmean,

i ndustry does do pediatric trials. Wat sort of

gui dance do you give to them and what is the basis
for that guidance? | mean, what has cone out of
the St. Jude experience nonitoring |ong-term
survival in their patients, and is it really worth
mandat i ng that the pharmaceutica

i ndustry-sponsored trials do long-termfollow up?

DR. SANTANA: | think the issue of
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| ong-term survivorship foll owup and data needs to
be consi dered by the pharnmaceutical industry when
they are developing a drug in terns of the
|l ong-termissues that may be particular to that
drug. The problem conmes there that the sponsors
thenselves are limted to a period of tine in terns
of when they are doing the project with you. Once
the project is over, then the responsibility of
nmoni toring patients |ong term becones the
responsibility of the treating institution. So up
front, at least in ny experience in all the studies
that | have participated in with pharmaceutica
i ndustry, | have never really seen, within the
context of the protocol, any plan for |ong-term
i ssues that may arise as a result of followup of
these patients. Once a study is done, it is done
and then it becomes the responsibility of the
treating institution to decide what they are going
to look for, howit is collected and howit is
anal yzed. So, there is a little bit of a dis-link
there in that we have never really required or
asked pharmaceutical industry to address that in
the context of the front-line trial that is being
devel oped. Peter?

DR ADAMSON: Again, pediatrics in this
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respect differs fromadults because where you
really get the long-termability to ook at |ate
effects is in or following Phase IIl. | am not
aware of any industry-sponsored Phase |1l studies
in pediatric oncology. They are al nost universally
done within the cooperative groups. There are

i ndustry-sponsored Phase | and Phase || studies,

wi t hout question. | think our ability to really
ask late effects questions in that population is
severely limted so it really becones the burden of
the NCI and the cooperative groups when conducting
Phase Il trials and, as Malcolmsaid, there is a
whol e separate |late effects effort. So, | don't
think it is sonmething that realistically we can
burden industry with because of the |ikelihood of
getting that data in a Phase | or Phase Il study.

If the environment were to change and we woul d
dream that industry woul d support a Phase ||

randoni zed study in children, then I think we woul d
have to ook at the willingness to | ook for

| ong-term effects.

DR SANTANA: | will correct nyself. | am

aware of one study that | have seen, which is an
antibiotic study that is actually being sponsored

by industry, |ooking at some issues of |ong-term
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effects of the use of that antibiotic in a
pediatric population. It is a very long-term
study. It is a very costly study too. So, | am
aware of that exanple that came to mind as | was
hearing the discussion but that is kind of unique.

DR. ADAMBON: And it is not
anti - neopl astic therapy.

DR. SANTANA: No, it is not. It is an
antibiotic study. Any other guidance we can give
you on this question, Dr. Hi rschfeld or Dr. Pazdur?
Yes?

M5. HOFFMAN: | think integral to
monitoring safety also in terms of when a child is
on treatment is also nonitoring participation and
entering into the study, and | think we need to
moni tor i nformed consents and parents’
compr ehensi on of random zation, especially in Phase
| studies. Are they really understandi ng what they
are getting into? Al so, nonitoring waiver of
consents because | think there is potentia
conflict of interest there. The waivers that are
coming to the IRB are conming fromthe Pl who is
often the clinician as well of the child and,
again, there could be conflict there. So, again,

think it is a safety nonitoring issue.
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DR. SANTANA: | will try and summari ze
what | heard as comittee discussion of this
question. | think the conmttee was pointing out
that in a certain way we have a little bit of an
advantage in that there may be some adult data
before pediatric studies are initiated, and a | ot
of the safety issues and nonitoring that we would
want to do in pediatrics have to be put in the
context of what data already exist in the adult
popul ation that has received those drugs, but also
considering that there may be specific niches that
pedi atrics would provide that we have to | ook for
that may not have been identified in the adults.
heard that conment.

| heard the other comrent, that it has to
be devel opnental |y phase dependent in terns of what
type of study you are tal king about, that the issue
of safety nonitoring is very different in a Phase
Il trial than it would be in a Phase |, and that
there are different mechani snms of reaching those
In a Phase | it may be nore the research team the
consortium group continuously |ooking at that data
and maki ng safety judgnents, whereas in a Phase I
it my be a DSMB or may be other regul atory bodies

that can define what safety issues need to be
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| ooked at and how they are evaluated. | heard that
comment .

| think the third coment | heard was
about this issue of paying sone attention to the
initial enrollment of patients on studies,
pedi atric oncol ogy studies, and how we can nore
effectively not only nmonitor their involvenent but
get sone degree of understandi ng of what people
really are hearing and their assessnment of risk and
what they think they are participating in.

Those are the three comments | kind of
heard around the table. Susan?

DR VEINER | have one nore, which is
that | really haven't heard any discussion this
nmorning of the notion of safety in trials of
bi ol ogi cs where toxicity nmay not be what you are
| ooking for in a Phase | trial, and it is not clear
to nme how we m ght approach that in this context.

DR. SANTANA: That is a good point.

DR. H RSCHFELD: Not ed.

DR KEEGAN. | think you also should
consider that it nay be toxicity, it may be other
exanpl es but one shouldn't exclude the fact that
toxicity could also be a conponent even in biologic

trials.
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DR, CRILLOLOPEZ: | was just going to
rei nforce what Dr. Keegan said. You know, in the
past two years havi ng devel oped two bi ol ogics, they
were both associated with some toxicities that were
important. So, one has to be careful, going into
the devel opnent of a biologic, not to think that
there night be fewer, | esser toxicities. So, one
really has to do the sane nonitoring that one would
do for a chenotherapeutic agent until one is sure
of what the toxicity profile is for that particul ar
bi ol ogi c.

DR VEINER. O expand those definitions.

DR H RSCHFELD: | think we all agree that
the spectrum and the severity may vary but there is
no intervention that is risk free

DR. KEEGAN. Yes, | think the principles
Dr. Adanmson nentioned were, you know, | ooking at
the nonclinical and adult data to gui de what woul d
be used for biologics and even for a | ot of
traditional drugs, you know, small chem cal drugs
that are targeted in sone way.

DR SANTANA: Yes, | want to add that
there was another point that was nmade as a genera
consensus point as advice to the agency that had to

do with the issue of neurocognitive devel opnent,
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and that that nmay be a particular issue in terns of
safety that should be addressed in safety
paraneters in pediatric oncology trials. In
contrast to sone of the things that we could
capture fromadult trials, that is particularly
unique to pediatric trials and we should pay sone
attention to it. Donna?

DR. PRZEPI ORKA: Actually, just to
followup on that, the one other piece of
information that | think is very easy to obtain and
to analyze is growh

DR. SANTANA: Any further coments on that
question? |If not, we will nove on to the next
question. Based on the response to the previous
question, how often should the paraneters be
noni t ored?

Here | would say | think we need to be
careful. We don't want to get into a prescription
pl an that everybody has to do kind of in the sane
way in terms of what things get nonitored, at what
particular time intervals and how often. | think
the idea that | proposed when we | ooked at our plan
at our institution is that it is phase dependent.
Once again we go back to the phase issue of the

type of study that you are conducting. So,
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particul ar Phase | studies may be nonitored nore
frequently than other Phase | studies. Maybe some
bi ol ogi ¢ studi es, gene transfer studies that are
Phase | need to be nonitored more frequently than
an oncol ogy Phase | study.

The point | want to make is that although
it is phase dependent, | think also in the fornula
has to be included the specific agent that you are
testing in that phase in order to decide how often
you are going to nmonitor it. Peter?

DR. ADAMSON: Yes, | would echo that.
Agai n, going back to the adult experience, it gives
us an advantage as far as what to expect and when
to expect it. But the other thing that we
sonetines err on is that we have to | ook at our own
definitions of toxicity and what we consider either
serious or dose-limting because when you | ook at
those definitions, you then | ook at how frequently
you are nonitoring and you realize you will never
be able to neet those definitions. So, as | said,
perhaps a sinple starting place if you want to get
sonme i dea of what the spectrumis, there a nunber
of cooperative groups or a number of single
institutions that conduct this and ny guess is you

will find a cormpn thread in the backbone of those
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that apply across the board for Phase | and a
different set for Phase Il and then it becones very
agent dependent beyond that.

DR. PAZDUR: | have a question as far as
the toxicity criteria for children, are there any
di fferences between that and what we use for
adul ts, other than perhaps physi ol ogi cal
differences that may exist with growth paraneters?
What | amafter is sone of our adult toxicity
criteria have sonme subjective elenments as far as
el ements of daily activity, fatigue, etc., and how
do you figure that into toxicity assessnments with
children? O, do they have difficulty in assessing
sone of these toxicities in children? You know,
for sonme of our activities for adults neurotoxicity
m ght be difficulty in buttoning your shirt or in
adult activities of daily living in a sense.

DR. SANTANA: Alice, it looks like you
wanted to respond to that.

M5. ETTINGER Well, | think we all
understand that for kids we have to | ook at them at
an age appropriate level and many tinmes that woul d
be school attendance, how they are functioning in
school, certainly neasurenents of that sort. |

think in ternms of fatigue, we are way behind in
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measuring the actual fatigue level that we may be
seeing in children, not only little ones but
certainly as they grow up. Oten in filling out
the forms for doing the criteria, | feel that there
may actually need to be other criteria that we | ook
at and that we measure for children.

DR. SANTANA: It is a good point. The
issue with those criteria is that as yet they
haven't been validated so it is very hard to apply
them across studies but there is actually a lot of
research going on in that field that, hopefully, in
the next few years will give us sone gui dance. But
that is the problem those criteria are soft and
they haven't been validated so it is very hard to
apply them So, in oncology we kind of rely on the
standard toxicity criteria that was devel oped by
NCl, etc., in ternms of what we | ook for and how we
code it.

DR H RSCHFELD: | will just add to that.
There have been questions rai sed about having sone
pediatric specific scales, but it was the absence,
as Dr. Santana pointed out, of having validated
assessnents that has precluded fromformally
incorporating those. So, that is an area that

still remni ns under discussion and has had sone
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interest for sone years

DR. ANDERSON: And in the current version
of the CTC, the updated version that just cane out,
where possible, all distinctions between pediatric
and adult criteria were elimnated because
basically we generalize the grading. | can't
renenber exactly what word you used, Dr. Pazdur, in
terns of the degree of toxicity. You know, just
having treated patients with different pediatric
cancers and actually having heard from peopl e who
are trying to set up studies with certain
dose-limting toxicities, in pediatrics a |ot of
times | think the dose-linmiting toxicities that we
accept are greater than are accepted in adults.
They will stop an adult trial or they will change
an individual adult's treatment nmuch sooner than we
do in pediatric oncology and I don't know that we
have different neasurenents of toxicity but we
woul d nove a grade further perhaps, or half a grade
further in ternms of maybe the duration of the
tolerance of a toxicity than happens in nedica
oncol ogy.

DR. SANTANA: And those are usually
specifically defined within the context of a

protocol. So, for sonme studies we would accept up
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to grade X and in others we wouldn't. So, | think
there is a lot of variability and it is really
driven by the protocol and the question you are
trying to answer and what you know about that drug
bef or ehand.

The next question is based on the response
to the previous question, who should do the
monitoring? |Is it adequate to have the personne
involved in the study be responsible for safety
moni toring? Susan?

DR. VEINER: The issue of the conflict of
rol e between the investigator and the treating
physician is sonething that has been di scussed over
the past few years in a variety of contexts.
think that applying that notion to this, it becones
obvi ous that such a teamis insufficient.

DR. SANTANA: Peter?

DR ADAMBON:. | guess | woul d di sagree
with that to an extent. It very nuch depends
think on the phase of the study, and the numnber of
children who are at risk, and what the goals of the
study are. Froma practical standpoint, for a
Phase | where the study is a real-tinme study that
is the role of the study team They are naking a

decision on a patient to patient basis. Having an
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addi tional |ayer of oversight to nake sure the
study teamis neeting its obligations | think is
hel pful and is inportant but, froma practica
standpoi nt, you can't convene a data safety
moni toring board with every dose escal ati on step;
you never would end up conducting the study.

Having said that, it is inportant to keep
in mnd that the goal of a Phase | study is to
recomend a dose and so the study is going to be
successful really no matter where you stop as far
as an investigator conflict of interest. | mean,
they will nmeet their study endpoint. Having said
that, when you come to a Phase |Il, you really do
need additional |ayers of mnonitoring because then
you really want to prove is this drug effective and
there is a lot riding on the outcone of that study.

So, the level of nonitoring I think very
much depends on what the phase of the study is.

But | think, without question, you need to know
what the data safety nonitoring plan is. | mean
investigators need to be very clear and very
specific up front about how this study is going to
be nmonitored. | will come back to what Eric Kodish
had said earlier, you need to have sone flexibility

as far as what the level of nonitoring is and who
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does it. If it is a cytotoxic and there is a |ot
of experience in devel oping the cytotoxic, that may
lead to one level. If it is an entirely new
nmodal ity of treatnent being put forward, you may
want to consider another |ayer of nonitoring. So,
there has to be sone flexibility within the system

DR SANTANA: | woul d echo what Peter
said. | think it is a graded systemand it depends
on the type of study you are doi ng and what
el ements are being nonitored. For exanple, if you
want to get into the nitty-gritty details of
moni toring enroll nent and i nforned consent, | think
that has to be independent of the research team
There is no other way you could do that; it has to
be a separate nmonitoring group that does that,
whether it is the protocol office or another group
of people. But in a Phase | study if the centra
question is the toxicity, that should be nonitored
by the study team because that is what is going to
define how the study progresses. Then you may have
intervals in which that data is shared with a
central Phase | group, etc., etc.

Wereas, in a Phase Il study you are in a
conpl etely opposite direction. For a Phase II

study nost of the elenents for safety that you want
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to nonitor have to be done independent of the
investigator. They are large group studies with
data collection. There may be sonme safety issues
that have to be reported to the safety data
moni tori ng boards so you have to use those
resour ces

So, | don't see it as black and white.
see it as a graded systemin which the el enents
that are going to be nonitored, the safety and how
that is done may incorporate different groups and
you just have to find the right fit for the study
that you are considering. | hate to put it in
black and white; it won't work if it is black and
white. | think the beauty of sone of the stuff
that Peter nentioned in terns of what the Phase
and the COG Consortiumis doing is that they are
doing it inreal tine. | mean, they are | ooking at
that week by week, maybe two weeks or however
often, so they have the advantage of doing that in
real tine so that they can intervene if they have
to. \Whereas, | think that would be inpossible to
do in a Phase Il study. You just couldn't get
people to do that. Dr. Reynol ds?

DR REYNOLDS: Peter, acknow edging the

chal l enges you put forth that a data safety
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nmonitoring board in a Phase | study--that it is not
practical for themto convene and review, | think
we shoul d acknow edge that there are sone
significant advantages to having such a board for
the day to day people that are nonitoring to go to
wi th questions about study design amendnents that
m ght nmake it nore acceptable froma safety
st andpoi nt, and having that group that is external
to the people who are actually conducting the
study. It is a snmall world in pediatrics, so
havi ng that separated out, at |east fromthe NANT
perspective, is a great advantage in being able to
bounce things off these people externally.

DR. SANTANA: Dr. Smith?

DR SMTH. We tal ked about NANT trials,
COG trials and we are very restricted to that.
Wiul d there be a separate answer for
i ndustry-sponsored Phase |/Phase Il trials? |Is
that a different situation?

DR. SANTANA: Usually in Phase |
i ndustry-sponsored trials, at |least the ones | am
famliar with, there is a research teamthat is
identified. It is usually the Pl at various
institutions; it is a nedical officer or nonitor

fromthe pharnmaceutical conpany or contact person.
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I think the same functional principle can be
applied, that that research team shoul d comuni cate
frequently and often enough as the study is being
conducted to nmake ongoi ng deci si ons about the
safety of the study. So, | think that may already
be happening. W just don't know about it. If it
i s not happening, we should probably extend those
things that we are doing in some of these consortia
to those. | think they are practical and they
don't require a lot nmore work

DR. GRILLO LOPEZ: If | may expand on what
you said, which is absolutely correct, there is a
research teamin a pharnaceutica
i ndustry-sponsored study. Beyond that team wthin
the conpany itself, there is also the equival ent of
a data nonitoring board which usually consists of
the project clinician, the safety officer and the
statistician as a mininum The data is |ooked at
very frequently. 1In addition to that, there are
periodic presentations of the safety data to |arger
committees within the conpany and then there is an
opportunity to also present that data, if there are
any red flags, to the scientific advisory board of
external advisors which usually neets three to four

times a year depending on the situation.
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DR. SANTANA: Donna?

DR. PRZEPI ORKA: Actually, it sounds |ike
i ndustry has a separate oversight; the organized
groups have a separate oversight; NC -sponsored
studies will have a separate oversight. Wat we
haven't discussed is individua
investigator-initiated studies at single
institutions. | think under those circunstances it
m ght not be too disruptive to say, you know, at
sonme point see if there is sonebody who can give
you an outside reality check before you go on to
the next level. It may not require conveni ng an
entire board but just sending a nenber to the IRB
or to whatever institutional data safety nonitoring
conmittee might be avail able.

But, you know, having conducted Phase
studies, one can get lulled into, okay, | have five
nore patients lined up; let's go to the next |eve
before | really have all the data collected on
safety. It may be just enough to actually inprove
patient safety at that one institution

DR. SANTANA: Yes, | amglad you nentioned
that. We tried to address that at St. Jude. As an
academic institution, we tried to address that too

with sonme of our own Phase | studies. So, we
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operated very simlarly to what the Phase
Consortiumis doing, and that is that if it is an
institutional Phase | study the research team neets
frequently to review, as the study is being
conducted, what the safety concerns are; what is
going on with the next escalation, etc., etc.

Then there are two separate groups that
al so ook at that. There is a separate Phase 1/11
pl anni ng group that we have that includes
di sciplines fromsolid tunors, |eukem a,
transplantation and biostatistics, all the basic
sci ence people and they are al so supposed to neet
every nonth but in reality they probably neet every
six weeks and all the studies are also actually
presented very briefly. So, the whol e group knows
where each study is going and what is happening
with toxicity; what is happening with issues of
accrual. That is not truly separate because it is
constituted by individuals fromthe sane
institution.

The third layer is that even for Phase
studies-- if you saw in ny flow di agram where data
went, all the adverse events, independent of any
type of study, also get reviewed by the clinica

protocol scientific review group subcomittee which
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does not include any of the Phase | Pls. They also
make a judgrment in terns of how that study is
going; in ternms of dose escalations; in terns of
safety. So, it is very simlar and kind of a
little bit of recapitulation of what the
cooperative group is doing in terns of having other
people look at it. It is not totally independent
in the sense that there is an outside group that

| ooks at it.

Havi ng said that, also in sone Phase
studies, like the gene transfer studies--when we
get to the question of DSMB conmittees | was going
to nention that, we have a definition of what gets
referred to DSMB and one of the definitions is if
there is a Phase | study that includes gene
transfer or a biologic that is potentially
probl ematic, that will go to the DSMB al t hough it
is a Phase | study. Barry and then Susan?

DR. ANDERSON: Al so, being part of this
review board at the cancer center data safety
nmoni toring plan, anybody who is receiving a grant
that m ght involve a clinical study as an
i ndi vidual also has to provide a data nonitoring
plan in order to receive the noney for the grant.

DR. SANTANA: Susan?
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DR VEINER Just a point of
clarification, just to make sure that the foll ow ng
case is covered for Phase | and perhaps for Phase
Il in pediatrics, let's say a network of
institutions that are doi ng conbi nati on therapy
trials, pharnmaceutical trials, and they are not
bei ng supported by N H -presunmably the institutions
have assurances, etc., but the nonitoring of that
particular kind of trial.

DR. SANTANA: Do you want to address that
because it is primarily comng fromthe issue of
i ndustry-sponsored snmall trials within two or three
institutions? Am|l correct, Susan?

DR VEINER O nore.

DR SANTANA: O nore. Do you want to
address that?

DR. CGRILLO LOPEZ: Fromthe safety point
of view, they are nonitored in exactly the sane way
that | mentioned earlier.

DR. VEINER: Well, just in terms of the
external terns. So, the conpany sets up sone
external nmonitoring to review safety concerns--|1
mean, if it is two drugs--

DR GRILLO LOPEZ: Well, if it is a Phase

| or Phase Il trial usually there is no externa
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review, external to the conpany review, other than
that the conpany has to report to the FDA.  So,
that is an external third party. Al so, the conpany
has the possibility of presenting the safety
information to the scientific advisory board which
is also an external review board.

If there is a Phase Il1l random zed study,
particularly a blinded study, nost conpanies are
opting to have an external independent data safety
moni toring board followi ng that study, or if it is
a Phase Il trial that is already random zed and
bl i nded.

DR. SANTANA: Any other conments or
questions? Then we will nove on to the next
question which is asking us for advice on what
circumstances woul d benefit froma data nonitoring
committee/data safety review board oversight?

To try to address that, | think Barry had
in one of his slides what sone of the
recomrendations are from NCl regarding--or was it
COG? | don't renenmber that.

DR ANDERSON: Recommendations from NI H

DR. SANTANA: Do you want to expand on
those, Barry?

DR ANDERSON: In pediatrics the default
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seens to have sonme sort of nonitoring comrittee, a
more formalized nonitoring commttee because the
recomendations were if they were conplex--and if
you have ever | ooked at an ALL study or anything
el se, they are pretty conplex, and every study
basically, if it is nulti-institutional, which
pediatrics for the nost part usually are--if it is
a vul nerabl e patient popul ati on, and we have our
own separate part of the regulations just because
pediatrics is a vul nerable patient popul ation, and
hi gh-ri sk treatnents--you know, a |ot of the
treatnents that we use with stemcell transplants,
etc., etc., are high risk. So, because of all
those issues coming up in a lot of cases, a data
monitoring comrittee is involved. It may be
different than a DSMB t hat you were tal ki ng about
for a Phase Il random zed study because some of
these nonitoring conmittees al so work for
singl e-arm studi es that nmay have early stopping
rules that need to be interpreted, and that sort of
thing as well.

DR SANTANA: | would add two additiona
items to the list that Barry proposed. As an
institution, there are two other types of studies

that we would refer for an independent data safety
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moni toring board. ©One is any study that involves
any type of gene transfer or biologic that
potentially could present a hazard to children in
the future. Then, the second is a very unique type
of study which is what we call the wi ndow st udy
where an experinmental therapy is given prior to
conventional therapy and there is a linitation of
time in which you can really do that to provide
safety for the patients. So, those kind of studies
we woul d al so refer to DSMB to provi de oversi ght.

Any ot her comments or questions on that?
Yes?

DR GRILLO LOPEZ: A clarification, when
you made your presentation you nentioned the makeup
of your data nonitoring board and you said it was
the staff involved in the study itself, the
princi pal investigator and perhaps sonme others
around the principal investigator, and then sone
addi ti onal menmbers outside of that group. But
should | interpret "outside" as within the
cooperative group or conpletely external to the
cooperative group?

DR. ANDERSON: It depends on whether you
are tal king about a DSMB or a DMC. | nean, there

has been sone distinction there. The DSMBs woul d
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be probably reflective of what industry uses when
they have an outside independent one. For the COG
DSMBs there is a nenber or maybe two nenbers of COG
that are part of that but there are statisticians
fromother adult cooperative groups. There are
outside lay people that are part of it, and there
is a government representative there. It is set up
such that the vote could never be carried by COG
menbers. And soneone who woul d be perhaps a study
investigator for a particular Phase Il study, they
woul d not be involved in discussions of their study
if they happened to be also a COG representative to
t he group.

For other data nonitoring commttees--|I
can't speak for Peter's group but for the NANT that
data nonitoring commttee has one representative
fromthat group or institutions that are conducting
these early phase studies. A nunber of people are
COG nenbers but they don't participate in these
studies. There are other people who are retired
pedi atric oncol ogi sts. W have statisticians from
outside the group. W have | ay people from outside
the group. So, again, we are not |ooking at Phase
Ills, we are looking at early studies. Again, the

predom nant role is that you are outside of the
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1 peopl e who are doing the investigations. That,

2 again, is for the interval of about every six

3 mont hs of formal review but also being there as a

4 resour ce ongoi ng.

5 The reviews that go on in the NANT group

6 sort of on a nore frequent basis could involve

7 study investigators but it is usually the bigger

8 group of other investigators that are part of the

9 group but not responsible for that particul ar

10 study. So, there is sone oversight in the sense

11 that it is within the group but it is not the

12 person who has the nost vested interest that that

13 single study succeed in one way or another

14 DR. CRILLO LOPEZ: It is probably

15 worthwhile to mention that in industry today nost
16 Phase | and |l studi es have an enrol | ment period
17 that ranges from6 nonths to 12 nonths and perhaps
18 not nmore than that. So, the value of an externa

19 data safety nonitoring board is limted because of

20 your ability to actually give themtrend
21 informati on and so on when you have actually

22 conpleted enroll ment on the study.

23 DR. PAZDUR: | would just like to nention

24 that we have a draft guidance on data safety

25 noni t ori ng.
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DR. SANTANA: | think with that we will go
to the last question, which is an open-ended
question, are there additional reconmendations for
safety nmonitoring? Peter?

DR. ADAMSON: | think the only one that
came up earlier is that institutions don't have
adequate resources to do this job well. That is
not unique to pediatrics but every |ayer of
nmoni toring that gets put on an institution and
i nvestigator--you have to look if the resources are
there to truly nmeet it. | think in nost
institutions the resources are inadequate right
now.

DR. SANTANA: | would echo that. | think
we started this norning's session with a comment
about stewardship and | think stewardship includes
financial resources so | think the regulatory
agencies need to be very cognizant that if we are
going to do this, there has to be a mechanismto
provide nmonies to do this well. There can't be
mandat es wi thout nonies to actually carry this out
well. Susan?

DR. VWEINER: | have one additiona
coment, and that is that | think that the term

"lay menber" is fine but it seens to me that when
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1 one is reviewing pediatric trials there really

2 ought to be a famly menber who is that |ay person

3 to hel p assess the safety of the situation.

4 DR. SANTANA: Good point. Any other

5 comrents? Any ot her gui dance that the FDA wi shes

6 fromus on this session? If not, we are adjourned

7 for the norning. Thank you. W will try to

8 reconvene at about 1:15.

9 [ Wher eupon, at 12:25 p.m, the proceedi ngs

10 were recessed for lunch, to reconvene at 1:20 p.m]
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AFTERNOON PROCEEDI NGS

DR. SANTANA: Let's go ahead and get
started with the afternoon session in which we are
going to tal k about preclinical nodels and other
data that we could extrapolate in ternms of hel ping
us design clinical studies. Before we get started
with the actual presentations, we need to go around
the table again and re-introduce oursel ves because
there are new individuals who have joined the group
and, hopefully, not many others have left. So, can
we start with Dr. Anderson, please?

DR. ANDERSON: Barry Anderson, from NCl
CTEP.

DR. HOUGHTON: Peter Houghton, from St.
Jude Research Hospital

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

DR HELMAN: Lee Hel man, Pediatric
Oncol ogy Branch, National Cancer Institute.

DR. SMTH: Ml colm Snith, Cancer Therapy
Eval uati on Program NCI.

DR CGRILLO LOPEZ: Antonio Gillo-Lopez,
Neopl asti ¢ and Aut oi mune D seases Research
Institute.

MS. HAYLOCK: Pam Hayl ock, oncol ogy nurse
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and ODAC consuner representative.
DR. PRZEPI ORKA: Donna Przepi orka,

Uni versity of Tennessee, Menphis.

MS. CLI FFORD: Johanna difford, executive

secretary for this neeting. | amjust curious, is
Eric Kodish still on the line? No.

DR. SANTANA: Victor Santana, pediatric
oncol ogi st at St. Jude's Children's Research
Hospital, in Menphis, Tennessee.

DR. REYNOLDS: Patrick Reynol ds,
Children's Hospital of Los Angel es.

MS. ETTINGER. Alice Ettinger, nurse
practitioner at St. Peter's University Hospital in
New Jer sey.

DR WLLIAMS: Gant WIIlians, Oncol ogy

Dr ugs.
DR. KEEGAN: Pat Keegan, Oncol ogy

Bi ol ogi cs.
DR H RSCHFELD: Steven Hirschfeld, FDA.
DR. DI NNDORF: Pat Di nndorf, Oncol ogy

Bi ol ogi cs.

DR DAGHER  Ranzi Dagher, Division of
Oncol ogy Drug Products, FDA
DR. SANTANA: Thank you. Wth that, we

will go ahead and get started with the first
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presentation, Dr. Paul Meltzer.
VWhat are M croarrays and How Can They Hel p Us
with dinical Studies in Pediatric Oncol ogy

DR. MELTZER: What | amgoing to do is to
very quickly give the menbers of the commttee a
tour of some of the clinically rel evant
appl i cations of genonic technol ogies involving
m croarrays which may have a bearing on some of the
i ssues that you are considering today. | wll do
that in the fashion of a very brief overview of
technology in a few specific exanples, and give you
my inpression of sonme of the issues that would have
to be overcome for this information to be eval uabl e
inclinical trials.

Array technol ogi es have now been around
for several years, and the ones that | amgoing to
tal k about mainly today are actually becom ng
rather mature, and it is now possible to generate
data with these technol ogi es whi ch can be
consi dered sort of archival quality that will serve
as a long-termsource of infornmation about the
di seases that are being | ooked at.

There is sonme the excitenment around these
technol ogi es, as indicated by this slide which just

shows the nunber of citations in PubMed on
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m croarrays fromthe inception of the nodern
technol ogy for mcroarray expression profiling
through | ast years. There has been an exponentia
grow h in the nunmber of publications that cut
across all areas of biomedical research. There has
been a trenmendous anmount of interest and activity
in data generation, inportantly, for you to
consi der.

The reason that this monentum has built up
has been based on the availability of the human
genone sequence whi ch now all ows a whol e genone
approach to identifying the genes expressed in
tunor tissue sanples or in the context of other
types of biological samples. O course, this wll
include drug targets and, indeed, it should include
every conceivable protein drug target, as well as
gene expression signatures which represent a
cellular readout that is associated with inmportant
clinical or biological properties of cancers. |
will try to explain this concept with just a few
exanples in a nonent.

There are a nunber of different m croarray
technol ogies and | am just going to be touching on
the two that are underlined because these are the

ones that are in nost w despread use today really
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t hroughout the world. At the top of the list, and
mainly what | will be tal king about, is expression
profiling, neasuring the expression of |arge
nunbers of genes in parallel in a given biologica
sampl e.

It is inportant to note that there are
other array technol ogi es com ng al ong which are
likely to have a role of some type in clinica
application, and that includes microarrays to
determi ne DNA copy hunber in tunors, or CGH arrays,
m croarrays which can determ ne DNA pol ynor phi sis,
commonly referred to as SNP chips. | amgoing to
touch briefly on tissue mcroarrays because they
have emerged as a very inmportant confirmatory
mechani sm for the RNA-based expression arrays which
are also potentially of clinical inmportance. O
course, protein arrays, various forns of
proteomics, are inportant and | amnot going to
tal k about that.

It is inportant for you to realize that
there is a trenmendous anmount of gene expression
data, mainly fromadults, which has already been
generated with these technol ogi es, and a great dea
of this is already publicly available in databases

that are universally accessible.
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So, this is just what one form of
m croarray | ooks like, basically a glass m croscope
slide on which DNA probes have been deposited. |
won't dwell on the technol ogy, other than to point
out the inportant feature, and there are severa
di fferent enbodi ments of the technol ogy but the
i nportant feature is that we now can | ook at the
entire human genone, or animal genone if you are
tal ki ng about an aninmal nobdel, crammng in the
entire genonme on a single mcroarray chip and it is
possible to interrogate this chip, to use it to
interrogate a biological sanple to | ook at
expression of all the different genes in the human
genone in a biological specimen. For those of you
who are into gene expression, you know that there
are subtleties involving, let's say, splice
i soforms and, indeed, that is being | ooked at with
this type of technology as well. So, you can
really get a very detailed picture of expression
across the genome at the RNA level with this
technol ogy, and one that is actually remarkably
accurate and carries with it quite a nice snapshot
of an individual biological sanple.

So, what are sone of the potenti al

connections between this informati on and cancer
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t herapeutics? The first | would nention is to
i ncrease the precision in tunor diagnosis to
conpl enent addi tional pathol ogi c techni ques, and
perhaps to identify and define subsets that haven't
been previously recognized in previously thought to
be honbgeneous tunor groups; to neasure the
expression of drug targets; to recognize
signatures, and | will expand on this in a ninute,
whi ch m ght be associated with the activity of a
particular drug target; to identify features in the
gene expression profile which nmight be related to
drug sensitivity or resistance; and potentially to
nmonitor or predict toxicity.

Now, there are subtleties and, in fact, it
is actually an extrenely conplex topic, the
anal ysis of microarray data that | amnot really
going to touch on, but it is inportant for ne to
point out to you that aside fromsinply scoring in
a sinple kind of plus/mnus way for the presence of
a given gene or target, all of these types of
anal yses require a training set of tunors to
identify the relevant genes and to devel op a
scoring al gorithmwhich can be used to | ook at
these various types of readouts.

Anot her very inportant feature of this
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data is that if you have full genone data it is
comprehensive. It is intrinsically conprehensive.
There are only so many genes in the human genone;
there won't be nore in five years than there are
now, or in 10 years or in 20 years. That is why
the data has a very nice archival quality to it.

So, it can be reanalyzed in the future with respect
to novel targets or signatures that m ght be
identified so you basically have data that really
won't go stale so long as it is collected in a
state-of-the-art fashion and is appropriately
archi ved

This slide just outlines the strategy that
is used in mcroarray studies. You start with the
whol e genone and | ook at a very | arge nunber of
genes, so tens of thousands of genes across many
samples to develop profiles that occur in a
particular clinical situation. Then you go through
sonme process of gene selection to identify those
genes which separate tunmors or patients into groups
according to the particular question that is being
asked, whether it be drug response, toxicity or a
di agnostic question, genes that are associated with
a particular target activity, and so on.

You then have to go through a process of
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val idation, frequently involving a new sanple set
and reiterating this process to validate it, and
al so probably validating it with other technol ogies
such as RT PCR, quantitative PCR or

i mmunohi st ochem stry or RNA in situ hybridization
or sonething like that to validate the results
You night want to proceed to a clinical assay
devel opment, and it is very inmportant to point out
that much of the nmonentumin the devel opnent of
clinical assays based on this type of infornmation
i nvol ves not mcroarrays but other forns of
mul ti pl ex gene anal ysis which m ght involve, for
exanpl e, a PCR-based net hod.

So, this is the overall approach and here
are going to be a couple of very quick exanples
This is froma study we published several years ago
i dentifying groups of genes that separate for
common pedi atric cancers, Ewing's sarconma and
neur obl ast oma, rhabdomyosarconma and Burkitt's
sarcoma. Color-coded here and at the top of this
clustergram each of these little groups of red
squares represents groups of genes that separate
these groups of tunors and can be used to di aghose
themwith a high degree of accuracy.

The inportant point about this slide is
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that out of a large nunber of thousands of genes,
the genes that were necessary to give a perfectly
accurate call involved a very small nunber of
genes, about a 100 genes, 96 to be precise, which
were identified by a process of gene ninimzation
So, that is the bottomline of everything that you
will see in the literature or hear about, that one
doesn't need tens of thousands of genes to answer a
question. If it is possible to answer it, usually
a very small nunber of genes, |ess than 100, will
be sufficient to acconmplish what you want and
sonetines as few as two.

I amgoing to give two qui ck exanpl es that
illustrate these features in detecting therapeutic
targets by mcroarrays, one in gastrointestina
stromal tunor, or G ST, and the other is breast
cancer which involved a couple of studies that were
from our | ab.

In the case of A ST, here were are seeing
the separation of gastrointestinal stromal tunor
fromnon-G ST sarcomas with, again, the m ninal
nunber of genes necessary to establish the
separation. The inmportant point for today's
di scussion is that when we | ooked at the top genes

we found that the Ki T oncogene was actually the

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (205 of 354) [4/6/2004 2:05:42 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

206
number one gene. So, we both could score the
presence and assess its relative inportance in
characterizing this particular tunor in one
process, and one can do this in respect to any
property of a tumor that you choose. So, this is
an exanple of scoring a single gene out of
m croarray data

If you will forgive me for introducing an
adult exanple, | will now give you an exanpl e that
i ndi cates how you mi ght wor k- -

Oh, this is just to show how Ki T | ooks on
a heat map of QA ST versus non-A ST. You see this
very uniformpattern of Ki T expression

I will give an exanpl e now of how you
woul d | ook at a signature for gene expression using
the estrogen receptor in breast cancer which, of
course, is a very nice molecular target w dely used
in breast cancer therapy. The point here is that
there is a distinct pattern of gene expression in
breast cancer that separates the positive from
negative tunors very sharply, and everybody who
| ooks at these tunors has found exactly the sane
result. It is the strongest feature in gene
expression profile of breast cancer.

Importantly, it is possible to actually
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predict the value of the protein neasurenent for ER
in a tunor specimen fromthe gene expression
profil e using a nunber of genes to nmake that

predi ction excluding the estrogen receptor itself.
So, you can actually plot on this figure the actua
ER level inthe little nmagenta circles, and the
predi cted val ue based on the gene expression
profil e based on a group of several hundred genes
in these tunors. So, there is a signature that
goes with the presence and function of this
particul ar drug target that can be read out using
multiple genes. Simlar observations have been
made for other targets. So, this is an exanple of
a multiple gene predictor.

The bottomline here is that mcroarrays
can neasure therapeutically rel evant genes either
as individual genes or as compl ex signatures, and
expression profiling then can reveal both the
presence of a target and neasure rel ative abundance
within the cell at the RNA level. Finally, a
signature related to target function can reveal its
| evel of biological activity, as in the ER exanple.

I just want to take a couple of monents to
tal k about tissue microarrays because | think these

are very inportant and very accessible froma
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technol ogi cal point of view A tissue mrcoarray
is sinmply an array taken from paraffin bl ocks from
pati ent sanples, assenbled into an array which can
then be sliced to produce many slides that can be
assayed for various markers. The power of this
technology is that, in contrast to the DNA
m croarray in which we neasure thousands of genes,
for each tissue specinen in the tissue mcroarray
We can neasure one gene in thousands of specinens
very rapidly. So, these are very powerful tools
for the validation of findings for genom c surveys
and potentially for translating theminto clinica
st udi es.

Just to enphasize the tremendous advant age
that we gain fromusing these arrays, it arises
fromtaking a | arge nunber of paraffin bl ocks and
condensi ng them down into one very affordable,
econom cal package where we can survey single
tunors with a slice fromany individual tissue
mcroarray. So, it is a very powerful technol ogy
that | think can be quite useful

So, how might these technol ogi es be
implemented in clinical trial designs? | just want
to take a nonent to give you sone perspective

First of all, to reiterate, detection of individua
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targets is really sinple. That is not difficult
and is very straightforward and shoul d pose no rea
chal  enge. However, in terns of using this for
pedi atric cancers, we have a problemin that so far
only limted data is available on pediatric cancers
in the public repositories and that would be one of
the maj or obstacles. |Indeed, very mininal data
exists relative to any question of toxicity, and
these are issues that are just beginning to be
seriously |l ooked at in adults and, to ny know edge,
haven't been examined in children at all. As far
as | can see, inplenenting tissue collection
protocol s and mcroarray anal ysis as part of
ongoing trials would be a necessity to overcone
this limtation.

Tunor tissue sanpling is essential to get
a picture of the tunor but | amnot sure that it is
necessary to have serial sanpling. It would be in
principle nice to know what happens in the residua
tunmors of patients who don't respond to therapy but
in principle this should be predictable fromthe
initial signature.

It is also interesting to specul ate that
useful information regarding toxicity may

potentially be obtained from bl ood sanples for
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exanpl e, but the data to support this concept is
extrenely linmted at the present tine.

Finally, again to reiterate, conplex
questions such as the prediction of response or
toxicity require a training set and can't be
answered a priori or predicted froma bunch of
array data. So, if we want to tal k about taking
array data froman archive and predicting what
m ght happen in those patients in response to a
particul ar agent, we really don't have a way to do
that at the present time. The only way we can
really exam ne that is to have sanpl es annotated
with respect to that clinical question. So, that
is basically what | had to say. Thank you

DR. SANTANA: Thank you. W will have
some opportunity during the discussion period to
address some questions. | think Dr. Peter Adanson
is next. Peter?

Advant ages and Limtations of Cell Culture Models
in Pediatric Drug Devel opnents

DR. ADAMBON: For those of you who
renenber Monty Python and now for sonething
completely different, whereas nicroarrays are
approaching their tenth birthday, cell culture

nmodel s are probably approaching retirenent age
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So, what | thought | would do is speak briefly
about some of the advantages and linitations of
these nodels. Historically, they have been
controversial as well as helpful. | think many of
the issues that occurred historically are stil
i ssues today.

To really understand that, | want to take
you through a very brief history of cell culture
nodel s in the context of drug devel opment. In
| ooki ng back, probably the clonogenic assay is a
good starting point as far as how these nodel s have
been used. This was work done by Hanburger and
Sal non, published back in 1977 in Science. What
they were able to show was that they could take a
nunber of primary human tunors and grow themup in
a cell culture matrix.

This is a photo m crograph fromtheir
publication. Definition tunors have different
colony formations but the concept was that these
represented tunmor stemcells, and stemcells were
the renewal source and they served as a seat of
metastatic spread, and cytotoxicity in this assay
was going to be proportional to cytotoxicity in
vivo. |If you didn't get at the stemcell, you

weren't going to have an effective anti-cancer
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treat nent.

The way the cl onogenic assay worked when
it came to cytotoxicity is you woul d expose your
culture nmedia to various concentrations of drugs
and then | ook at the effect on col ony formation,
| ook at the cl onogenic assay.

Predating the cl onogenic assay there were
ot her nechanisns to try to |look at cell growh and
behavior in vitro. The tritiated thynm dine assay
was probably the nobst conmmon one. This was a
pretty straightforward approach where you woul d
tritiate thym dine and neasure the incorporation
into dividing cells. It basically was a
measur enent of S-phase cells and it quantified that
sinmply by counts per mnute with a radioactive
| abel .

There were clearly limtations really to
bot h of these approaches. The cl onogeni c assay was
very | abor intensive and there were a nunber of
i nvestigators who, despite that hurdle, ran an
i ncredi bl e nunber of assays |ooking for activity of
cytotoxic agents. But the reality was that it was
really not readily anenable to high throughput.

Conversely, the tritiated thym dine,

al though there were the limtations of just using
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the radi oactive | abel, was al so a non-cl onogeni c
met hod. You are looking really at a different
endpoi nt ..

Then the field began to change and began
to change based on a paper by Mssman, an
i mmunol ogi st, in The Journal of | mmnol ogic
Met hodol ogy, in 1983 when he described what is an
assay famliar to al nost everyone, the MIT assay
which was a colorinetric assay for cellular growth
and survival. In this assay a salt, MT, when
i ncubated with viable cells in the mtochondria
undergoes a ring opening and produces a purple
salt, formazan. Then you solubilize this; you get
a purple color and you put this in a plate reader
and the intensity of the optical density is
proportional to the cell nunber. This assay really
began to change a | ot of what was happening in the
world of cell culture and cytotoxicity.

Perhaps in part where it had a great
i npact was at the NCI which, at this time, was
| ooking at noving fromtheir historic way to screen
conmpounds for anti-cancer activity to what becane
known as the NCI 60 cell line screen. This is a
typical output on a plot of logarithmc

concentrations of a drug as well as survival. As
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many peopl e have noted in the past, the 60 cel
I'ine incorporated a number of

mal i gnanci es--1 eukem a, non-small cell, small cel
and so forth, but there was ne'er a pediatric

mal i gnancy on this list. There were many efforts
made to try and change that and probably, in

hi ndsight, it was probably just as well that we
didn't.

Nonet hel ess, in the late '80s, early '90s
and even today there are a | arge nunber of
cl onogeni ¢ assays that were based on the MIT, XTT.
The SRB assay, sul forhodani ne blue, was the one
that the NCI eventually adopted; historically
trypan blue uptake in viable versus non-viable
cells; and the list goes on and on. Each of these
has various advantages and vari ous di sadvant ages
but ultimately they are all neasuring a very
simlar endpoint and these are non-cl onogenic
assays.

At this point it is helpful to step back
and say, well, what are non-cl onogeni c assays, when
it comes to drug devel oprent, really telling us?
VWhat principles do they rest on? Taking some
liberties, | think these are the assunptions that

are nade. As you can see, nany of these
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assunptions are supported by data, others |less so
as we work down the list. But the non-cl onogenic
assay is really a neasurenment of viable cell nunber
and al nost all the non-cl onogenic assays do that to
a reasonably good degree.

Many of these have been correl ated which
is considered in vitro the gold standard, the
cl onogeni c assay. Again, not all of them and it
is very cell line dependent how well that
correlates. But then one starts making | arger
|l eaps. That is, that the cl onogenic assay sonmehow
is correlated to in vivo cell growth and in vivo
cell gromh that is sonehow correlated to the tunor
growh in the patient. So, when you start up here
you have a long list to go down as far as what we
are asking an assay to do as far as being able to
predict or not predict what is going to happen in a
patient.

Let nme tal k about sonme of the potential
uses. | nentioned drug discovery and this is an
output froma nore recent NCI screen. This has
advanced as far as the type of information that
comes back. There is a conpare algorithmthat can
tal k about mechani sm of action, and so forth, but

if you put it in the broader context of drug
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di scovery, this is not how drugs are discovered
today. | mean, in industry today you have a
target; you develop an assay for a target and you,
hopeful Iy, have an assay that is anenable to high
throughput. For the nost part, outside of the 60
cell line screen, this is not how drugs are being
di scover ed.

But cell culture nodels are still usefu
in a nunber of areas. You can study cellular
phar macol ogy. You can certainly study nechani sm of
action of drugs in these nodels, as well as
eval uate drug resistance.

Now, as pediatric tunor nodels, they have
historically and continue to serve at some |evel as
a screening for drug activity, but you can al so ask
dose or, nore appropriately, concentration schedul e
dependent questions in cell culture nodels and one
can eval uate drug conbi nations in these nobdels.

There are, not surprisingly, limtations.
Sone of these limitations are unique to in vitro
nmodel s; sonme can be transferred over to in vivo
nmodel s. W know that cell |ines undergo
transformation to allow for in vitro growh. For
invitro drugs that require netabolic activation or

have active netabolites, you are likely to mniss

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (216 of 354) [4/6/2004 2:05:43 PM]

216



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

that. You are not likely to be able to pick that
up given the nature of the in vitro nodel

There are clearly potential differences in
drug exposures in these in vitro nodels. They can
range fromdifferences in protein binding. Drug
di sposition is incredibly difficult to try to nodel
invitro. You basically dunp the drug in and you
let it sit there for a period of time. That is not
what happens in a patient as far as how drug is
cleared. There are certainly differences in tunor
m cro-environment or |ack of vascul arization and
hypoxi a. There are nethods, and Pat has | ooked at
sonme nmethods, to try to conpensate for that inin
vitro nodels to try to better reflect what is
happening in vivo, and there are many ot her
limtations.

Wth that background, there are still sone
advantages to these nodels. Relatively speaking,
these are not | abor intensive nodels. They are
relatively low cost and they are amenable to
noderate throughput. In addition, because of
these, you have the ability to study nultiple cel
lines and | think, perhaps as we nove forward in
product oncology, the ability to study nultiple

conbi nati ons of drugs.
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One advantage of the in vitro nodel |
think over other nodels is that it is probably the
only nodel systemthat is mathematically anenable
to defining synergy, additivity or antagonism It
becones very conplex in other systens to really
know i f sonmething is synergistic or not. There are
a nunber of accepted nmethods to do that in an in
vitro system

So, let nme start there and | amjust going
to share three very basic exanples of in vitro
nmodel s and what they can do, and | think I will be
commended then for picking up the pace as far as
getting us back on whatever tine |line we should
have been on.

The first one is determ nation of synergy.
I know folks in the roomknow this, there is a
problemwith a sinple addition nethod. |f your
drug A kills 15 percent and drug B kills 25
percent, well then, if the conbination kills nore
than 50 percent it is synergistic. Well, it
doesn't take much to realize that you run into a
problempretty quickly if drug A kills 70 percent
and drug B kills 70 percent. You can't sinply add
themup. W can't just say, aha, it is

synergistic; it is more than the sum That is what

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (218 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

we are sometimes left with, with in vivo nodels but
it is very difficult to know that. There are a
nunber of mathenmatical approaches and these get
debated constantly in journals that | don't like to
r ead- -

[ Laught er]

--but they do get debated. One of the
more accepted nodels is the nedian effect nodel
There is now software that really can nmake this
very user friendly and straightforward. But if you
have different drugs you first look for a rationa
effect as a concentration of dose and you do that
with one drug; you lay on the other and you |lay on
the third, and then you realize you can't see what
is going on. So, you transformthe data and you
get what is called a nedian effect plot. Fromthe
medi an effect you can calculate what is called a
conbi nation index. Please don't try to figure this
out fromthe graph, but let me tell you that the
software will basically tell you, yes, it is
synergistic or it is additive, or no, in fact, it
is antagonistic. There are other nethods and
probably all of them are reasonabl e nethods to | ook
for whether a conbination is going to be

synergi sti c.
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O her exanples, and this is probably where
this has been nost widely used, that is, is this
drug that is being devel oped in adult nalignancies
relevant to pediatric malignancies? Does it have
activity in pediatric tunors?

So, | chose a relatively recent exanple
that Beth Fox is working on at the NC, epothilone
B, a Bristol-Mers drug. This is an anal og that
binds tubulin. It stabilizes mcrotubules by
i nhibiting tubulin depolynerization, blocks nitosis
and causes apoptosis. Interestingly, this drug is
cytotoxic in Taxane resistant tunors, as well as in
cell lines that over-express MDR. So there was an
interest certainly in the pediatric community as
far as is this a drug that we should be | ooking at.

So, what one can do is one can | ook in
vitro. In general, it is always hel pful to have
sone sort of reference base to conpare your drug
with. In this case, we conpared it to other
m cr ot ubul e toxins, paclitaxel, vincristine and
vinorel bine and | ooked at the concentrations that
were required to produce cytotoxicity in an in
vitro nodel. You can |ook at these and you can
say, well, for these drugs, in fact, these are

concentrations that fall within the range achi eved
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in patients, and then you ook at the drug in
question and say, well, these are the
concentrations that, if this nodel is predictive,
one night anticipate needing as far as a relative
effect and one can ask if there is adult Phase
data or are these rel evant concentrations.

In addition, one can do sone
phar macodynam ¢ work. In this case, one can | ook
at the concentrations that were effective. Wre
you hitting your target in a very endpoint type of
way before cytotoxicity? What was the effect on
the pol ynerization versus non-polynerization? That
is what Beth did in this study. So, it is helpful
as far as an inexpensive way to | ook across a pane
of cell lines to get sone idea that this drug may
have sone rel evance

I think an area that we probably need to
do nore work on is integration with new agents. |
am goi ng to choose | eukeni a as an exanpl e here.
For those of you who don't do this on a regul ar
basis, this, in one slide, is what chil dhood acute
| ynphobl astic | eukemi a therapy | ooks like with
di fferent phases of therapy frominduction through
consolidation, interimnaintenance, all the way

t hrough nmai ntenance to just over three years.
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As you can see, in each of these phases we
treat children with anywhere fromsix to eight
different cytotoxics. Then, on this backbone of
very successful therapy that is toxic and is not
curing all children, along comes a new drug that
has made its way through Phase | and Phase Il and
clearly has efficacy. The question is, is it going
to i mprove outcone? The question is, aha, here is
our new drug, and this drug in this case is the
prodrug 506U, and now what? And "the now what" is
not an easy question to answer. \WWere do you put
it? What are the risks and benefits of putting it
in any one place? W actually were confronting
this problem and still are with this drug as far
as how do we integrate this into successfu
front-line therapy to ask a Phase Il question?

Well, we have the advantage that 506U is
actually a drug that is a very old drug that has
only clinically cone to our attention in the |ast
decade. Work done by Trudy Allen nmany, many years
ago, beginning in the '50s and extendi ng through
the '60s taught us a whol e--and a nunber of other
investigators. And, one thing that cane to |ight
with anti-netabolites was that there was a

potential drug interaction, a negative interaction
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with asparagi nase. It turns out that for other
drugs there is a very sequence-dependent drug
interaction. So, we asked ourselves, okay, we are
usi ng asparagi nase at a nunber of points in this
therapy, is that a potential problenf

You can look in vitro and begin to get an
answer to that. So, in this set of experinments we
did sequential exposure. Nelarabine is 506U, so
first exposing to nelarabine and then foll ow ng
wi th asparagi nhase, in this case, because this is in
vitro and asparagi nase is an enzyne, sinply
changi ng over to asparagi ne-deficient nmedia and
then asking the reverse sequence question at | east
in one cell line--and this is early work that is
going to be presented at AACR in a couple of weeks,
but in this case there is, indeed, a red flag. |If
you expose cells to asparagi nase before you expose
themto 506U you are going to have as nuch as a one
| og decrease in effectiveness. So, this is an
i mportant piece of information when it cones for us
totry to determ ne what we should attenpt to do
and what we should avoid doing. This is far from
compr ehensi ve and, again, there are only two cel
lines and one cell line really didn't have a

significant effect. W have to do more work. But,
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again, these nodels mght help us in trying to
under stand how to integrate new agents on the
backbone of effective therapy that we currently use
in children.

I want to just share a few perspectives in
closing. | will preface it by saying this was not
a conprehensive talk on cell culture nodels and
these are as nuch opinions as they are accepted
fact.

In vitro nodels are a cost efficient
met hod to search for activity, but
mechani sti c- based approaches likely will have a
hi gher yield. In other words, drug discovery has
moved on fromscreening | think in cell culture
systens.

In vitro nodels can, however, further our
under st andi ng of drug action in pediatric tunors,
and t he noderate throughput is advantageous,
especi al ly when studying drug conbi nations. |
showed you that for |eukenmia we treat with eight or
nine drugs. It will becone a nightmare trying to
figure out all the conbinations but with in vitro
model s you at | east have a chance of grappling with
sonme of the mmjor issues there.

For nost cytotoxic agents, if it does not
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work in vitro it will not work in vivo. So, the
negative predictive value for nost cytotoxics is
pretty good. |If you can't kill the cell in the
di sh you probably shouldn't invest a |ot of energy
if this is a cytotoxic agent.

Correlated to that, if it takes a
super - phar macol ogi ¢ concentration in vitro to have
an effect, it will likely not fare well in vivo.

For the nost part, you can kill cell cultures with
anything if you put enough in so you do have to put
it in the context of are these concentrations

rel evant concentrations.

Lastly, and this is where we probably fal
down nost often, if it works well in vitro there is
a reasonable likelihood that it will do absolutely
nothing in vivo. That is true of a lot of nodels
and it is certainly true of cell culture nodels.

So, | will stop there and | et the program conti nue.

DR SANTANA: Thank you, Peter. W have a
few m nutes for questions because we have to do two
things, we have an open public hearing if anybody
wants to speak and we also have to switch | aptops
So, there is opportunity to address any questions
to Dr. Adanmson and Dr. Meltzer now. | have a

question for Dr. Meltzer, you kind of hinted at the
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end of your talk about an issue of peripheral bl ood
and, | read in between the |ines surrogate use of
peri pheral blood. Can you expand on what you
meant? Did you nmean that you woul d take the tunor
di agnosi s, establish a profile, and do it also with
peri pheral blood and di agnosis but then only

nmoni tor peripheral blood as your surrogate? Pl ease
go the m crophone.

DR MELTZER: What | really neant was
monitoring toxicity, and the exanple that | know of
that has the nost effort is in actually nonitoring
for radiation toxicity. There are patients who are
extrenely sensitive to radi otherapy and have severe
toxicity and there are some tantalizing prelininary
data from Stanford that suggest that you can tel
the hypersensitive patients by gene expression
profiling of their peripheral blood. That is an
approach that, to nmy know edge, has not been really
applied to chenotherapy and there may be an
opportunity to do that. So, | was really
specul ati ng.

DR. SANTANA: Dr. Reynol ds?

DR. REYNOLDS: Peter, | think there are a
couple of comrents | want to nmake about what you

sai d about the predictive value of these. One is

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (226 of 354) [4/6/2004 2:05:43 PM]

226



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

that | think there was a very interesting pane

di scussion at the AACR ERTC neeting in Boston this
year about the predictive value of nobdels in
general. It wasn't just in vitro, it was talking
about ani mal nodels. The concl usion was that they
were basically non-predictive and, you know, no one
had any nagi ¢ nodel s.

At the same tinme, when you | ook at the
publication that is coming out of the NCI 60 cel
line screen, what they are saying is that the one
thing that was somewhat predictive is if they have
activity in multiple different cell lines, then
that tended to give you sone predictive value. So,
more is better in that setting.

The third is that there are sone
wel | - established principles that have been
di scussed in the literature and often ignored that
say that if you really can get two | ogs worth of
activity, whether it is in an aninmal nodel or in an
invitro nodel, that may be sonewhat predictive.

In other words, there is a two-1o0g threshold, which
you didn't address. And, | think when you talk
about 1C50s we clearly are not talking about
multi-log assays or in the MPT system

So, | guess what | am suggesting is that
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think that one reason why the predictive val ue of
sone of these has been |l ess than we would all Iike
is that, first of all, | think the systens stil
aren't optimzed and | think they need to be done
in multi-log systens and, secondly, as you pointed
out, a nunber of us are studying things |ike
physi ol ogi cal hypoxia and the inpact on this.
Certainly, as you pointed out very astutely, there
must be consideration of what the pharnmacol ogi ca
paraneters you are going to see in a patient are
when you approach these.

Third, | think what we really need is to
be doing themin nore cell lines, not just one, two
or three but we need a lot of them Once we get
the right panels of biologic reagents in these
systens and the right systens we night see the
predictive value go up, and | don't think that we
shoul d exclude that possibility when we consi der
t hese.

DR. SANTANA: Dr. Gillo?

DR GRILLO LOPEZ: Another conment that
would Iike to make is that many of these nodel s
have been devel oped for chenot herapeutic agents and
when you are dealing with a biological they may

have no applicability whatsoever
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DR. SANTANA: Any ot her conments?

[ No response]

We have a few minutes for an open public
hearing so if there is anybody in the audi ence who
wi shes to address the conmittee, could you please
cone forward to the podium and identify yourself
and any potential conflicts of interest, and nake
your statenment?

Well, if nobody is going to take the
opportunity, then we will invite Dr. Houghton to
proceed with the next presentation.

Human Cel | - Ani mal Xenografts: The Current Status,
Potential and Linits of Infornm ng us About
Clinical Studies

DR HOUGHTON: | would like to thank Steve
for inviting ne. Wen we were given the nandate or
the subject of this afternoon's session, it was
actually a clarifying nonent to think about what
sort of preclinical data is required or is of any
use. | think there are two ways of |ooking at what
sort of preclinical data can be of use. That is,
use for us in sort of designing clinical trials as
opposed to perhaps the information that woul d be
required for the FDA to nmake sonme sort of decisions

regarding the potential use of an agent.
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So, | think we can |look at early drug
di scovery largely wthin defined standardized
environnments, either in drug discovery groups
wi t hi n conpani es where you have set protocols and
set criteria for establishing whether an entity has
adequate activity to progress to the next stage, or
in the NCI screening programwhere, again, there is
a set of protocols that drive the criteria for
advancenment of the conmpound. The problemis that
pedi atric cancers are represented in neither
entity. They are obviously not going to be a focus
of the pharmaceutical industry and, as Peter
alluded to, despite nmultiple attenpts they were not
included in the NCI screening program

The consequences of preclinical data using
pediatric nodels is generated essentially in an
uncontrol |l ed or non-regul ated envi ronment where
everyone uses their own pet nodels, their pet
design of experinments and, in fact, their own
criteria for assessing whether or not they regard
sonet hing as being active. So, such data derived
from experinmental systens that are not validated,
usi ng experinental designs that are, again, not
validated and interpretation of those results |acks

consi stency and rigor.
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So, taking advantage of the approaches
that have been taken in industry and the idea of
devel oping a consistent, criteria-driven approach a
group, many of whom are represented here, under the
| eadership of Malcolm Smith, Barry Anderson and
Pet er Adanson, net during 2002 to consider what
sort of screening programwould be useful to
i mpl ement that would allow us to identify drugs
that are in the early clinical or just at the late
preclinical stages fromindustry that m ght be
useful in identifying drugs that would have
specific application and perhaps shoul d be
prioritized for pediatric clinical testing.

The schema is shown here and | am not
going to go into detail on this because Malcolmis
going to deal with this in somewhat nore detail in
his talk. But the idea is to set up a panel of
nodel s so tunor A may be nedul | obl ast omas and tunor
B may be neurobl astonas, a panel of six to ten of
these conprising either xenografts or heterografts
of human cancers in i mune inconpetent mnice, or
where there are transgenic nodels to inplenent
those within the screening program But the idea
woul d be that we would have a franmework where we

can set the criteria for experinmental design, set
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the criteria for assessing responses that nmay be
nmore consi stent and nay generate data that woul d be
of use not only to us as a group that are
interested in developing clinical trials, but

per haps nore appropriate use to a federal agency
such as the FDA if they wanted to use such
preclinical data.

So, we were asked to | ook at the follow ng
categories of nonclinical data, and | amgoing to
concentrate on pharnmacol ogy and phar macoki netics
ef ficacy and the aspect of using the nodels to
i dentify pharmacodynam ¢ endpoints that rmay be nore
amenabl e to analysis within the nodel systemns than
they are, certainly, in patients with solid tunors.
The other aspect is to ask where such data fits in
terns of devel opnent of drugs in the pediatric
cancer realm

I think the nodels can be useful in
i dentifying active agents and perhaps better
anal ogs to optimze the adm ni stration schedul es,
or to look at drug conbinations in vivo, to
prioritize agents for Phase | trials, to make
rational decisions within the pediatric consortia
as to whether to continue to devel op drugs or

whet her, at sonme point, we should drop those drugs
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in further devel opnment, preferably at the Phase

to Phase Il transition to allow us to potentially
focus a drug in treatnent of certain tunors for the
specific activity against certain nodels in the
pediatric clinical screening program and the
potential to relate target inhibition to biologica
response which is going to become progressively
more inmportant as we deal with nore agents that are
i nhi bitors of specific signaling pathways.

So, the data that suggests that sone of
these preclinical nodels may be useful is shown
here. This is fromrhabdonyosarcona nodel s, and
this is data that was gathered over about a 10-12
year period in my own | ab which identified
vincristine, cytoxan, dactinonycin D and Adriamycin
as having good activity against panels of
rhabdonmyosar coma xenografts. On the right colum
are sort of the response rates that have been
gleaned fromthe literature that was avail abl e.

On the other hand, it shows on the bottom
that norfolan is a very active agent in the
preclinical nmodels and, indeed, is very active in
rhabdonyosar comas. However, there is a cautionary
note here. Al though we can identify drugs that are

active in nodel systenms and potentially active in
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the clinical setting, it doesn't necessarily nean
that this is going to be a good drug. The
limtation of norfolan is that it causes cunul ative
toxicity to bone marrow and subsequently linmits the
ability to deliver standard therapy to those

chil dren.

So, we have to | ook at these results as
being promising in terns of being able to
retrospectively identify drugs that we know are
active in the clinical setting and to prospectively
identify drugs that may have activity. That
doesn't necessarily mean to say that that drug is
going to be potentially a very useful drug in the
clinical setting. So, thereis alimtation to the
nodel s even though they are very proni sing.
Utimtely, the value of the entity itself has to
be determined in clinical trials. W can nerely
point in that direction

On the other hand, you can take the sane
drugs and run those agai nst col orectal
adenocar ci noma xenografts, again, in
i mmunodeficient nmice and you see that the drugs
that are very active against pediatric
rhabdonyosar coma essentially have no activity

agai nst the colon xenografts. So, that gives you a

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (234 of 354) [4/6/2004 2:05:43 PM]

234



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

little bit nore confidence that it is not the fact
that you have heterografted a tunor into a nouse
that dictates its response.

Conming to sone nore recent data, we have
established a series of WIns tunor xenografts, W1
t hrough W10, favorable histology WIns tunors, and
SKNEP is a cell line that was derived froma
di ffused xenoplastic WInms tunmor and the nore
pl uses there are, the nore sensitive the tunor is.
So, anything that is greater than a 4-plus is an
obj ective response in this nodel, so 50 percent
regression in tunor size.

So, you can see with vincristine, W1
t hrough W10, is 6-pluses which neans that these
tunmors conpletely regress and do not regrow within
a 12-week period of tine. Simlarly, cytoxan has
very good activity in npost of the tunors.
Prospectively, the nodel identifies the
canmphot ecan, topotecan and irinotecan as being very
active. The inportant thing here is that topotecan
and irinotecan are adm nistered at doses that give
rel evant system c exposures to hunmans.

The rel ative exposure is perhaps the nost
i mportant change in the way we are thinking about

how to | ook at efficacy. Efficacy in animl nodels

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (235 of 354) [4/6/2004 2:05:43 PM]

235



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

is defined as the anti-tunor effect, let's say the
ability of a drug to inhibit growth by 50 percent,
di vided by the dose that causes 10 percent
lethality. The problemis that the nouse is not a
very good nodel for human toxicity. The nouse nmay
be either less tolerant to a drug, in which case
you may under-predict the activity agai nst a hunman
turmor, or may be much nore tolerant than a hunman,
in which case the drug | ooks fantastic agai nst the
heterograft but ultimately fails in the clinic
because you can't achi eve systenic exposures in the
patient that are consistent with the tunor
regression in the nouse.

The data shown here is the responses of
di fferent neurobl astoma xenografts to the drug
t opot ecan agai nst system c exposure or area under
the curve in nanograns per nmilliliter, show ng that
if we target, where the arrowis, 100 ng/m we
woul d expect to get in this case four out of the
five tunor lines to give sone response. In fact,
the total data set was the sixth line which is also
conpletely resistant to topotecan. So, we woul d
predict if we targeted 100 ng/m that we woul d have
a response rate of four out of six or around 60

per cent .
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These sort of data are interesting but
ultimately you have to prove or validate that this
approach does have sone nerit. That has been done
inaclinical trial that was headed by Victor
Sant ana, and the pharmacoki netics was done by
Cinton Stuart, at St. Jude. The idea here was to
target the sane system c exposure that we set in
the mouse, the 100 ng/m of topotecan-lactone, and
the design of the clinical trial is shown at the
bot t om

The drug is given for five days on two
consecutive weeks, which is the schedule that is
nmost effective in the xenograft nodels, and on day
one there are pharmacoki netics taken and then the
dose is adjusted to hit this target dose. W are
getting quite good at doing this. In this
particular trial there were 113 courses of drug
adm ni stered and 92 percent were in the 100-plus or
m nus-20 ng/m range.

The results are shown here, where for 28
eval uabl e patients we had approximately a 60
percent response rate which is very close to that
whi ch woul d be predicted froma |imted nunber of
xenograft nodel s, again suggesting that the idea of

usi ng pharnacoki netics as the netric agai nst which
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anti-tunor activity is nmeasured is perhaps nore
appropriate than using nmouse toxicity per se.

We | ooked at the retrospective anal ysis,
agai n, about ten years work, and we see that for
drugs that really didn't progress from Phase | any
further, the area under the curve at the npuse
maxi mum tol erated dose versus that in the human is
somewhat hi gher in the nouse than the human. So,
in this exanple, the nouse is about 80 tines nore
tol erant than are humans. Yet, when one | ooks at
the effective dose range, the effective dose range
bei ng reductions fromthe maxi mumtol erated dose in
the nmouse at which point you | ose objective
regressions in your tunor nmodels, we see that the
effective dose range for these drugs is relatively
smal |, between two and three.

So, where you have such discrepancy in the
tol erance between the species and, yet, a very
narrow wi ndow of true activity agai nst the nodel
systens whi ch are human, one woul d anticipate these
drugs woul d not necessarily achi eve adequate
concentrations to give tunor responses in a
clinical situation

Drugs that work are shown here. Norfolan,

despite its limtations, is very active and, again,
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t he pharnmacokinetics in the nouse and the human in
terns of tolerance are very simlar. There is a
reasonabl e dose range of three to four before you
| ose activity. Simlarly, for topotecan the
ef fective dose range spans the differential between
mouse and human, as does irinotecan which is very
well tolerated in terns of the active metabolite in
the mouse and has an extrenely wi de therapeutic
range within this nodel system

Looking at a nore recent drug, irofulvin,
NGAI 114, again, anything that is nore than a 4-plus
i s causing objective regressions. W have | ooked
at sonme 18 nodels. It |ooks very active. |If you
dose reduce you see that the MMI is sonewhere
between 4 and 7. So, let's say you have 14 out of
18 tunors, independent tumors show activity in
terns of objective regressions. As we reduce the
dose further, it is 8 out of 18; reduce the dose
further, it is 3 out of 15; and the | owest dose
eval uated, only 1 out of 14 different tunors showed
obj ective regressions. These include tunors
derived from brain tunors, neurobl astoma and
r habdomnyosar coma.

The problemhere is that even at this dose

the system c exposure to this drug in the nouse
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exceeds ten-fold that which can be achieved in
human trials, again, suggesting that here is a drug
that | ooks dramatically active in a nodel system
but when you relate that activity to the ability to
achi eve system c exposures of the drug in human it
woul d suggest that this is a drug that would not be
of high priority to undertake clinical trials, or
at least progress fromPhase | to Phase Il clinica
trials.

Similarly, | think we can address issues
of schedul e-dependent anti-tunor activity. This is
old data with topotecan, but topotecan is given for
5 days for every 21 days over 3 cycles, or given
for 5 days tines 2, so it is Mnday through Friday;
Monday through Friday at half the dose. So the
cunul ati ve dose in both of these trials is exactly
the sane but the outcome in terns of tunor response
is very different.

I think this sort of data, where it is
derived in a substantial nunber of tunor npodels to
show that this is a consistent finding, may al so be
quite valuable in leading us in the design of
clinical trials especially where, as was mentioned
earlier today, one tends to get one shot at doing a

large clinical trial and we might as well give it
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t he best chance we can.

The ot her aspect is the discrimnation
anal ogs of a particular class of chemcal. | think
the nodel s again can be quite useful if you apply
this in the context of the achievable systenic
exposures in humans versus the nouse. This shows
sonme data from an osteosarcoma xenograft which is
particularly sensitive to carboplatin and
cisplatinumbut oxaliplatin, which is a drug that
is of current interest in the pediatric oncol ogy
worl d, shows essentially no activity. | think if
one extends this data to, say, 6-10 osteosarcoma
nmodel s and sees that, in fact, oxaliplatin has very
little or no activity against these nodels, this
can be factored into how we develop this drug in
the clinical setting.

These are cl assical cytotoxic drugs and,
obvi ously, over the next few years there is going
to be a progressive shift to drugs that we fondly
call nolecularly targeted drugs, even though
perhaps they aren't quite as specific as we think
they are. But under those conditions we have to
generate nodels that very accurately recapitul ate
the activity of, for exanple, signaling

transducti on pathways. This raises the question of
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whet her the conventional subcutaneous nodel is, in

fact, going to be useful or whether we will have to
go to nodels where the tunor is inplanted into the

nmore physiologically relevant sites, such as brain

tumors into the brain, Wilns tunors into the

ki dney, etc.

One way of addressing whether this is the
case or not is through expression profiling and
proteom cs profiling, as alluded to by Paul
Meltzer. We have been | ooking at nearly
establi shed nodels and I will show you a coupl e of
exanpl es here where we have | ooked at Wl ns tunors
when we transplanted theminto nmice as xenografts
and have done profiling fromthe primary tunor from
whi ch this xenograft was derived and the xenograft.

So, what we are | ooking at here is the
expression profiles for about 6,000 genes that are
expressed at reasonable levels in the xenograft
versus the primary tunor. As you can see, there is
a very high I evel of concordance, with about 20-30
genes that are expressed greater than one standard
deviation fromthe nean. The data suggests very
strongly that the expression profiles that are
observed in the primary tunor are very largely

recapitulated in the early xenograft studies.

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (242 of 354) [4/6/2004 2:05:43 PM]

242



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

243

This nmeans two things. It gives us the
first real netric to say this nodel is
representative of the parental tunor because
previously we have | ooked at histol ogy and naybe
measured a few antigens to see whether they are
retained or not. Now we can do this by profiling
25,000 to 30,000 genes.

Then having this data set, we can do two
things. One is, as these tunors are serially
passaged in mce, fromone nouse to another, we can
ask a very pertinent question, at what point do
these nodels start to deviate fromthe origina
tunmor and, thus, may have nuch | ess rel evance,
particularly for screening or evaluating activity
of nmolecularly targeted drugs.

The second use is that if you have really
consistent profiles like this, and these are
mai ntained for nultiple generations in the nouse,
then we have the ability to |l ook at the effects of
drugs to perturb these profiles and start to get
nmol ecul ar signatures that may relate to biol ogica
outcome, that is, tunor response

One of the uses that we have made of this
data is in collaboration with A axoSmthKline in

cytoki netics, who had data, shown here, that the
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gene for the mtotic KSP was expressed at
relatively high levels in tunors and particularly
in Wlnms tunor. So, the arrow shows the |evels of
expression in nornmal kidney, which is extrenely
low, and also in clear cell carcinoma of the kidney
and transitional cell carcinoma the expression of
KSP is very low, but in Wlns tunor, which is
circled here, it is extrenely high.

It allowed us to ask the question whether
hi gh | evel s of expression of KSP did, in fact, make
this a drug target. W have | ooked at one of the
anal ogs of an anti-kinase inhibitor that is an
anal og of the conmpound that is currently in the
clinic, and we have | ooked at this against a panel
of WIlns tunmors. The bottomline is that this is a
very active agent against favorable histology WIns
tunmors that over-express KSP. It is,
unfortunately, not particularly useful against the
di ffuse anapl astic variety, here. That is based
upon a single xenograft and we are trying to
establish further nodels and will see if that is,
in fact, the case

In terms of the anti-tunor activity, if we
can just focus here, this is tunor vol une versus

time after starting treatnment. Control is here.
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This is the KSP inhibitor inducing conplete
regressions, with only 2 out of the 5 tunors
regrowi ng during the 12-week period of observation

The limtation of this particular anal og
is that whilst it works very well at the highest
dose, there is a very steep dose-response curve and
there are much |l ess active fractions of the MID
So, again, this is going to be a drug where the
rel ati ve pharnmacoki netics between the nouse and the
human are going to be really quite critical in
determ ning whether this is very likely to have
therapeutic benefit in these tunors.

The final part of this is really this
aspect of pharnmacodynanmics. As all of us know, to
| ook at target inhibition and, nore specifically,
target inhibition and target recovery in patients
with solid tunors has been, and will remain to be,
a very difficult proposition. Miltiple biopsies of
tunmor at various tinmes before and after treatnent
is in nost cases not really possible.

I think the nodels can be quite useful in
this respect and | will illustrate that in terms of
the signaling pathway that we will be looking at in
the context of a therapeutic trial of a rapanycin

anal og, CCl779. This particular analog targets
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serene kinase, and it is very easy to nonitor the
effect of this drug by | ooking at downstream
effectors and whet her they are phosphoryl ated
downstream

The problemis that target inhibition is
only the first part of the question that you really
want to ask. That is, you are really asking at the
drug doses that | amgiving am| inhibiting the
target? That is the first part. But what you
really want to know is does the inhibition of
target correlate with biol ogic readout.

I think the npdel systens are going to be
very useful to link the pharmacokinetics to target
inhibition to biological readout in terns of
anti-tunor activity, but even nore so in terns of
devel opi ng concepts of nol ecul ar signatures that
may be nmuch nore inportant in predicting the
outcone for treatnent than nerely |ooking at the
target inhibition per se.

Mal colm Smith will discuss this but the
developing initiatives at the NCI include to
systematically characterize tunors at the nol ecul ar
| evel using both genom c and proteomic arrays. The
second is the Pediatric Preclinical Testing Program

where we hope to establish nodels to identify new
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active drugs.

I think in ternms of using preclinical or
noncl i nical data we have to standardi ze our
experinental procedures. This is going to be
difficult, but in the context of the proposed
consortiumthat | have described it is difficult
but it is arealistic goal, and | think once we
have a group that is doing this on a | arge scale
under consistent conditions, then | think others
out side of that consortiumwho are doing sinilar
work may adopt the sane criteria for |ooking at
tunor response and the design of experinents so
that their data and our data can be conpared and
normalized. | think we have to be careful that we
use standardi zed criteria for assessing drug
activity and, again, | think this is something that
will come out of the consortiumor the PPTP
initiative, whoever carries that out.

One of the other questions that was being
raised is should we be using aninmal data that is
derived under Good Laboratory Practice conpliance
The problemhere is that if we do this for the
cancer screening program then my understanding is
that the entire vivariumwi thin an institute or

uni versity also has to function under GLP
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conditions and this aspect of the work nmay be a
very small percentage of the total work that is
bei ng done in a vivariumper se. It would
certainly increase the costs quite dramatically so
I think we have to think about the prospect of GP
in the context of who is going to be doing this
wor k and whether this would increase the cost of
ani mal experinmentation not only for the work that
is being focused on cancer, but also for non-cancer
related work that is ongoing in the sane
institution. Thank you

DR. SANTANA: Thank you, Peter for a very
t horough overview of this issue. | amgoing to ask
Chand Khanna to go ahead and do his presentation
After that we will take a break and then we will
come back and reconvene and finish the [ast two
presentati ons and have our discussion and
questi ons.

An Integrated and Conparative Approach to

Preclinical/dinical Drug Devel opnent

DR. KHANNA: | want to thank everyone for
the opportunity, specifically Steven, to cone and
speak to you today.

As Peter suggested, the convention to drug

devel opnment, as you all know, is to include
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preclinical nodels to evaluate prom sing agents and
then nove those pronising agents through clinica
devel opment. To continue Peter's thene, what |
would like to present is a vision towards an

i nt egrat ed approach wherein preclinical nodels can
be hel pful and infornmative, both at the preclinica
| evel and during various phases of clinical

devel opment, and the spin that | would like to
provide is one that includes a nunber of nove
nodel s, nodel s that have not been used very much in
drug devel opnent, and those include naturally
occurring cancers that are seen in both genetically
engi neered mce and, nore specifically, in pet
animals in our conmunities that can, again, be
included in translational and biol ogical cancer
research.

VWhat | amgoing to do is to bring this to
you frommny efforts within the Conparative Oncol ogy
Program of the CNI, which is a newinitiative
within the Center for Cancer Research, and my work
with the Pediatric Oncol ogy Branch where ny focus
is on sarcona biology and netastasis.

As Peter has alluded to, there are a
nunber of nobdeling options, and the ones he has

focused on and shown us really are how we can best
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use the xenograft nodels, but there are al so
opportunities for us to include syngeneic or nouse
cancers that are transplantable into mce, and
genetically engineered nice that can be used for a
nunber of inportant steps in the transl ationa
process. Lastly, what | want to focus on is the
use of pet animals in the drug devel opnent process.

This is a schenma that you are famliar
with, wherein small aninmals are used early in the
devel opnment. Primarily for toxicology we use |arge
ani mal s, whet her they be non-human primtes or
dogs, and then we nove into clinical devel opnent.
The question is how can we use first a small set of
exanpl es genetically engineered mce to informthis
process? Largely, | think, because they are nore
conplicated and chal |l engi ng, we can use themin the
eval uation of interesting findings fromtraditiona
transpl antati on nodel s.

So, if we look at the historica
perspective, genetically engineered nice have been
problematic for basically three primary reasons
One is that they are conventionally associated with
very rapid tunor progression. They are
historically associated with henol ogi c nalignancies

and the cancers that energe usually emerge in a
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nunmber of sites synchronously.

Recently there have been novel nodeling
appr oaches whi ch have provided us an opportunity to
study genetically engineered mce across a range of
cancer histologies, alnobst all histol ogies.

Through efforts including conditional expression of
genes, sonatic expression of genes within a

sel ected pool of target cells, there are now very
good nouse nodel s for nbst human cancers. The
advant ages that these genetically engineered m ce
provi de through the transl ational process are that
after you induce the genetic change in the nouse
the cancers that energe, energe spontaneously.

That is one.

The second is that the tunor that energes
is syngeneic fromthe tunmor to the tunor
m cro-environment to the host, and that is
sonet hing that | think provides opportunities
specifically for targeted biol ogy-based therapi es.
The genetics of the cancer are nodifiable and are
rel evant and, although it is nore easily said than
done, the biology of these cancers can be
controll ed now so we can have opportunities for
t herapeutic eval uation during the course of

progressi on that these genetically engineered m ce
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have.

There are linmtations, and the limtations
that we see with traditional animals still exist
with these genetically engineered mce. There is
het erogeneity within a specific popul ati on of m ce.
There is heterogeneity in the genetics of the
cancer and | think that is a value. It adds to
what we get out of nore or |ess honbgeneous
popul ations seen in the transplantation settings.
Experinmental ly, these are very difficult and
complicated designs to pursue fromthe standpoint
of translation but they can be done. They are
expensive, tinme consuming, and we don't really know
yet about their predictivity.

The nost inportant issue about their use
is a series of patents that have been provided to
Dupont exclusively that really extend to al
genetically engineered mce. Any activated
oncogene in a nouse is covered by the OncoMbuse
patents. The result of these patents is really the
limtation of their use in the pharnmaceutica
i ndustry. So, unless this issue can be dealt with,
I think the use of these genetically engi neered
mce in the pharnmaceutical industry will be

limted.
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What | want to nove on to is ways for us
to include naturally occurring cancers in the
transl ational process in the drug devel opnent
process. Again, within the Conparative Oncol ogy
Program what we plan to provide are opportunities
to include these nodels in drug devel oprnent. So,
pet aninmals have a nunber of interesting cancers
that are relevant fromthe standpoint of pediatric
cancers, including | ynphona and then dogs with

ost eogeni ¢ sar conma.

Dogs in the community are devel opi ng t hese

cancers. There are 65 mllion pet dogs in the
United States, 6 million will devel op cancer in a
year and the pet owners of these dogs are seeking
out advanced care and, in nmany cases, are very
interested in including their dogs in trials that
eval uate new therapies. So, what this provides is
an opportunity to include these | arge ani mal nodel s
in drug devel opnent and this has been done largely
wi thin the pharmaceutical industry.

The advantage that these | arge aninals
provide is, in fact, that they are | arge outbred
animals, unlike the small animals that we
traditionally use at the preclinical level. The

genetics of the host, the dogs, have been shown by
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the recent conpletion of the canine genone to be
quite simlar, very simlar in fact, to humans.
They are naturally occurring cancers. Then, within
gi ven hi stol ogi es the genetics of the cancers are
very simlar to the genetics of the same human
cancers. Very inportantly, one thing that these
nmodel s provide is that within a histology there is
consi derabl e genetic and individual variability
that is, in fact, captured wthin popul ations of
humans and often is the problemas we nove through
clinical developrment. This heterogeneity is not
captured in other nodels.

If you |l ook at histol ogy responses, for
exanpl e |ynphoma, the drugs that are effective in
dogs with |Iynmphoma are effective in people with
| ymphoma. The drugs that are not effective in dogs
with | ynphonma are not effective in people with
| ynphomma. To a large extent, that parallel is true
for a nunber of histologies with classical,
conventional cytotoxic drugs. The biol ogy of
nmet astases within these nodels is faithfully
reproduced for specific histologies. Lastly,
think an inmportant point is that these cancers are
characterized by resistance or recurrence and this

is really the problemthat we face with pediatric
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patients and adult patients. The biol ogy of
recurrence or resistance is difficult to nodel in
nost smal |l ani mal settings.

So, if we look at this table that | have
taken from Shadner's recent review in JCO he has
listed out preclinical through clinical devel opnent
of the nunber of agents at various phases at one
point in time. Wat | have done in red is just put
the nunber of agents that are active per year. By
| ooking at this, you can see where opportunities
exi st to inmprove the process of drug devel opnent.
Certainly as Peter suggested, there is roomfor us
to inprove this initial step but as we nove al ong,
I think there are great opportunities for us to
take Phase | agents that are not burdened by the
hurdl e of maxinmally tolerated dose and i nform
deci sions towards Phase Il. | think there is an
opportunity for these |arge aninmal nodels, for
genetically engineered mce to take that role of
inform ng towards Phase Il and potentially
inform ng towards Phase I1I1.

So, this is the integrated approach that |
woul d I'i ke to suggest wherein pet dogs--we have
| argely done this work within the pharnmaceutica

industry to assess activity, toxicity,
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phar macoki neti cs and phar macodynam cs and used t hat
information to | ead towards Phase |I. Well, perhaps
as inportant, use these tunor-bearing dog studies
to define dose regi nen schedul es towards Phase |

to validate, potentially to identify but really
nore appropriately validate bi omarkers, define
respondi ng hi stol ogies, and then provide a rationa
systemin which we can denonstrate that

conbi nations shoul d be considered towards Phase |
and potentially Phase I11.

So, | would like to give you a coupl e of
short exanples. Thronbospondin-1is a very large
protein with a nunber of receptors and a nunber of
ef fector domains. The second type-1 repeat has
been associated with significant antiangi ogenic
activity. Fromthe second type-1 repeat a series
of small peptides, non-am no acid peptides, are
bei ng pursued as anti-cancer drugs, antiangi ogenic
drugs. The problemw th the devel opnment of this
class of drugs and specifically thrombospondin-1is
that although we can show within mce that these
agents are antiangi ogeni ¢ and al t hough we can show
that they do have anti-cancer activity, the |leap
towards the clinic has been difficult.

So, the question was whether or not we
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could use dogs with naturally occurring cancers to
hel p us make that step. What | would like to show
you is a sinple exanple of how we have done that.
The experinmental clinical trial for pet dogs
i ncluded dogs with any neasurabl e malignant cancer,
no concurrent therapy, and the endpoints really
were to assess toxicity, alimted attenpt to
evaluate PK, and then to | ook at response, keeping
in mnd that response was going to be assessed
agai nst bul ky di sease using a single-agent
ant i angi ogeni ¢ drug.

The first point that | want to bring up is
that accrual is achievable. In a short period of
time we can enter |arge nunbers of dogs in these
clinical trials with the support and interest of
their pet owners. Toxicity has always been
eval uated, in fact, in dogs. An interesting and
important point is that pet dogs that bear cancer
have different toxicity profiles than beagl e dogs
that are evaluated in the research setting. 1In
fact, in many situations the toxicities that are
seen in pet dogs are much nore sinilar to those
toxicities seen in patient popul ations.

I will show you sone of the responses.

This is a dog with a maxillary squanous cel

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (257 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

carcinoma. This is the lesion after 30 days on
therapy. It is perhaps a little clearer here.
After 60 days the lesion is rmuch nore active. It
is henmorrhagic. Through a 60-day period of tine in
a human clinical trial, Phase |I trial, it is
unlikely that you would continue this patient on
therapy with progression. But we did continue this
dog and after 90 days, the lesion is now no | onger
present. W can biopsy this site and there is
squanous cell carcinoma that is persistent there
but the lesion is not actually assessable there.

So, this dog continues to do well, free of disease
that is measurable within the mouth, but not a

hi st ol ogi cal regression.

| have several other inmages that | could
show you to suggest, in fact, that the agents are
active and they can result in regressions. The
responses include stabilization which we feel are
real but, in fact, objective regressions of |esions
that cross a nunmber of histol ogies.

The other thing that this points tois, in
fact, histologies that we wouldn't have predicted
activity in. So, |ynphoma was found to be quite an
active site and now, in Phase Il, these drugs are

movi ng ahead. O interest to the group, sarconas
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were particularly responsive histol ogy.

So, what did we learn fromthese dog
studi es? Antiangi ogeni c peptides can be active
agai nst bul ky di sease. They need tinme. Because of
the results that we were able to generate in dogs,
the Phase | trials in Europe extended their
observation tines and they did see objective
responses in patients treated for 60 days.

Agents are active agai nst histol ogi es we
woul dn't have predicted, |ike non-Hodgkin's
| ynphoma. A very inportant point is that all dogs
that continue through therapy devel op resi stance on
therapy so conbi nations are going to be necessary
and, as we | ook towards the use of these agents, we
are going to have to keep in mnd that resistance
will be an obvious problem Mst dogs don't
respond to therapy and, therefore, there is an
opportunity for us to define markers that predict
responsi veness within a heterogeneous popul ati on of
dogs and, in fact, predict when responses will be
seen. That work is being done and thus far
circulating endothelial cells seemto an interest
and will nove on into the clinical setting as well.

This is, again, the perspective that we

have and | think there are some exanples fromthe
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t hrombospondi n-1 studi es that show how we can
informtowards Phase Il. | want to end with
anot her brief exanple and it speaks to this
phar macoki neti ¢/ phar macodynani ¢ response questi on
that Peter brought up.

So, Cheryl London, who is at UC Davis, is
eval uating small nolecule inhibitors of the split
tyrosi ne kinase receptor famly. What she was able
to doin avery simlar trial design, treating dogs
wi th bul ky di sease, is actually do tunor
phar macodynam cs usi ng phospyl Ki T as the target;
do serial biopsies in dogs evaluating the diversity
of KiT mutations in dogs with nasal tunors and
define the dose that is required to nodul ate the
target in vivo to validate surrogates that could be
nmore eval uated in human clinical popul ations
against this tunmor target, and then move those
things into the clinic.

She was able to show that the dosing
schedul e, an every other day dosing schedul e, was
val uabl e and able to achieve threshold receptor
inhibition of KiT. This information was transl ated
directly into the devel opnent of products in
clinical trials. The every other day dose was

suggested for human devel opnent but the human

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (260 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

261
devel opnment required input from marketing and
marketing didn't want to pursue every other day
dosing. The drug trials predicted daily dosing
woul d be toxic and, in fact, was toxic in people.

I amjust going to junp ahead. So, what
we are interested in being able to do within the
Conpar ati ve Oncol ogy Programis provide a reagent
kit that can allow biol ogy-based questions to be
answered in these trials. This has been a
difficulty for dog trials thus far in that we just
don't have reagents to study dogs in a rigorous
way. We now have a validated canine oligoarray, a
17K el ement array. W are validating proteomcs
approaches in dogs with cell signaling. W have
screened specific antibodies for cross-reactivity
to dogs and we have nmade good progress there.

Mul ticenter collaborations are going to be
required for us to be able to do trials in a short
period of time, and allow that short period of tine
to informtowards clinical devel opnent of the same
drugs, and to be able to help wth decisions of
when these nodel s can be used and when they shoul d
not be used in devel opment. There are tines where
really the questions are not appropriate to ask

within these dog studies.
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I will just end with a list of histologies
that | think are relevant. Osteosarcoma is
obviously an area of personal interest and we have
actual |y published random zed, prospective,
pl acebo-blinded trials in dogs with osteosarconma
| ooking for opportunities in the clinic.

We are interested in | ynphona. There are
other histologies. But inportant to note is that
wi thin each of these cancer histologies are genetic
changes that can be nodel ed and can be targeted.

So, it doesn't have to be histol ogy based.

The weaknesses of these nodels are the
cost. Drug costs are a primary concern; the cost
of managing the trials and time. They are |onger
nodel s than what we would see with typical snall
ani mal studies although the tine is much shorter
than what you woul d have in the sane clinical study
in a human popul ati on.

Wth that, | will conclude. | will
acknow edge our initial group in Conparative
Oncol ogy, and the slide also includes Lee Hel man
and the people in the Pediatric Oncol ogy Branch.

UC Davis and Cheryl London has been doing a | ot of
these translational studies. Now, with the

interest of CTEP and the CCR, we are pursuing sone
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trials with 17DMAG to answer some of these
questions that will informtowards Phase II

DR. SANTANA: Thank you, Chand. | wll
seek the advice of the FDA. Should we take a
ten-m nute break and try to get back on schedul e
because | know we are going to have peopl e dropping
of f as the day progresses. So, why don't we just
take a ten-minute break and reconvene at 3:00,
finish with the two presentations and then take
questions and di scussion and try to get out of here
on time?

[Brief recess]

DR SANTANA: | will invite our next
speaker to come to the podium Dr. Kenneth
Hastings will address the issues of what can be
| earned about safety using different nodels.

What can Learned About Safety?

DR HASTINGS: Well, ny task, after these
really nice scientific presentations, is to give
you the regulatory spin on things so your task is
to stay awake

What | want to tal k about today is the use
of neonatal and juvenile animal studies for
determning the safety of drugs for use in

pedi atric patients and, obviously, this is going to
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apply to pediatric oncol ogy.

The specific guidance that really led to
t he devel opnent of gui dance on juvenil e ani nal
studi es was the Pediatric Exclusivity Act under
Section 505A of the FDC Act. The specific |anguage
that is included that refers to nonclinical studies
is that the FDA nmay request nonclinical trials
before conpleting pediatric studies in humans.
Certain toxicology studies in inmature ani mal s may
be necessary to evaluate the safety of use in
pedi atric conditions.

Al so anot her regul atory background
docunment has been referred to previously, and that
is ICH E11, clinical investigation of nedicina
products in the pediatric popul ation, and once
again the decision to proceed with a pediatric
devel opment program i nvol ves consi deration of many
factors, including any nonclinical safety issues.
The need for juvenile aninmal studies should be
consi dered on a case-by-case basis. Then it refers
to ICH M3, which is the docunent that outlines the
timng of nonclinical studies vis-a-vis clinica
st udi es.

Finally, there is a draft docunent that

was published in February, 2003, nonclinical safety
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eval uation of pediatric drug products. W now have
the final version, after comrents were nade to the
docket, and we hope to publish it sonetine this
spring or sumrer, and we took into consideration
the comments that were made. This docunent

provi des gui dance on the role and tim ng of ani nal
studies in the safety evaluation of therapeutics
intended for the treatnment of pediatric patients,
and it al so provides specific recomendati ons based
on the avail abl e science and pragnatic

consi derati ons.

Way did we get into the issue of juvenile
ani mal studies? WeIlIl, in assessing the use of
drugs for pediatric use the basic assunption that
we have proceeded with over the years has been that
under nost circunstances the safety and efficacy of
drugs approved for use in adults predicts pediatric
use if you nmake the appropriate dose adjustnent.

Now, in the past we have used things |ike
rel ati ve body surface area. W consider that to be
a good default neasure for dose adjustnment. But
generally this is less informative than data you
woul d get froma clinical pharmacol ogy study. That
is really what we are after, being able to nake

dose recommendati ons based on actual ADVE
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phar macoki neti ¢ studies.

Neonat al and juvenile animal studies to
enabl e clinical studies are needed basically to
support the safety of studies in pediatric
patients. The origin of the guidance really was to
provide informati on and what we call triggers on
the need for nonclinical studies. Basically, what
we are saying here is that you don't need to do a
juvenile animal study every tinme you want to do a
clinical trial in a pediatric patient popul ation
VWhat we were trying to do is to find out what are
the sorts of things that we could observe or
al ready know about the toxicology or the safety of
a drug that would tell us that maybe you need to do
a pediatric juvenile animal study to support the
safety of a pediatric study.

Al so, this guidance contains advice on the
conduct of the studies and provides information on
how the results of these studies would be used in
designing pediatric drug trials and, in fact, in
deci di ng whet her or not they would be safe.

Now, we recognize that there are
differences in the drug safety profiles between
mat ure and i mmature systens, and these include

differences in susceptibility to insult and
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differences in toxicity-related ADVE paraneters.
We recogni ze that some physiol ogi cal systens are
nmore vul nerabl e than others, especially those that
under go extensive postnatal devel opnent.

When you think about it, you know, that
doesn't exclude nmuch. There are a |ot of things
that undergo significant postnatal devel opnent.

So, really nore than anything el se what we woul d
think about are those that nmight be particularly
susceptible to insult, such as the devel opi ng
nervous system maybe the devel opi ng i mmune system
the ki dneys, perhaps even the gut. So, those would
be potential triggers for asking for a juvenile

ani mal study if we knew fromadults, fromclinica
practice or frommture ani mal studies, that these
are target organs of toxicity.

Now, | want you to keep in mnd two basic
concepts that toxicologists use all the time. They
have to do with how you | ook at the useful ness of
studies, what it is that you intend to get out of
the study. Actually, | have themin reverse order
The first are studies that are designed for hazard
identification. Basically, the idea behind hazard
identification is that you denponstrate that a drug

or a candidate drug has the potential to cause an
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adverse effect. An exanple of hazard
identification would be something |ike an Anes
assay or a discovery toxicology study where you
adm nister a drug by intraperitoneal injection

You are just trying to find out if a drug can cause
atoxicity.

Pertinent to our discussion today, under
certain circunstances adverse effects in mature
animals mght not be predictive of adverse effects
i n devel opi ng systens. So, sone studies that you
m ght conduct, sone juvenile animal studies you
m ght conduct actually m ght be for the purposes of
hazard identification, and | amgoing to tal k about
how that plays into the design of studies a little
bit later.

Ri sk assessnment, of course, is that you
are trying to look at all of the paraneters of
toxicity--system c exposure, route of
adm nistration, length of exposure, all of the
paraneters that determ ne whether or not what is a
potential toxicity is actually going to be manifest
as a toxicity in the use of the drug. Basically,
this is one of the assunptions that we nake when we
say that for studies conducted in mature aninals

the effects will predict what happens in neonates.
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What you need to do is deternine what paraneters,
particularly ADVE paranmeters mght alter that risk

I want to just nention very briefly the
differences in pediatric versus adult patients or
subjects with respect to ADVE because that really
was the driving factor in looking at juvenile
animal studies to start out with. In humans, if
you | ook at ADME, there are differences with age as
far as distribution of drug dose. The receptors
conme and go; they develop and certain
age-restricted ranges and, therefore, what you
observe in younger systens nmay not be applicable to
ol der animal s and, obviously, extrapolating this
clinically.

As far as absorption of an orally
admi ni stered drug, you have to consider that in
infants they have a | arger volunme of distribution,
| arger surface area to body weight ratio, and the
body conposition is different. Infants and
chil dren have hi gher gastric pH which will affect
the absorption of basic and acidic drugs, |arger
absorption of the basic drugs; |ess absorption of
acidic drugs. G notility is different. In
infants and neonates G notility tends to be fairly

| ow conpared to adults. In children the notility
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tends to be high conpared to adults. So, the
actual achi evable AUC for a particular orally
adm ni stered drug may be different if you just do
your extrapol ati on based on body surface area.
And, there are certain other things to consider,
such as uni que routes of exposure such as through

mot her's m | k.

A very difficult issue is netabolism W

know that as a general rule there are certain

met abol i ¢ systens that appear to be nore functiona
in pediatric patients versus adults. | am not
going to get into a |l ong discussion about
differences in metabolismexcept to say this, with
respect to P450 enzynes, if you look at juvenile
animals and if you look particularly at rats which
is a nodel that we use quite often, we actually
don't know a | ot about the relative devel opnent of

the P450 enzynes. There is probably one exception

to that. W thought that there would probably be a

lot of information on this. It turns out that
actually there is not in the published literature.
Finally, another thing to consider is
excretion in juvenile animls--actually, | am
talking clinically but in children you have | ower

glomerular filtration rate, |ower tubul ar
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secretion, resulting in slower clearance and | onger
hal f-life. Once you get up into the child range
you have rapid cl earance and shorter half-1lives.
So, once again, pharnacokinetics nmay not be
predi ct abl e based on body surface area.

One thing to consider is how valuable are
ani mal nodel s for ADVME conparisons. Well, an
obvi ous advantage is that in animls you can do
experinmental mani pul ations that mght help you
defi ne ADME paraneters. But a not so obvious
advantage, as | have nmentioned, is the |ack of
conparative information in animals, particularly
with respect to netabolizing enzynes. One thing to
consider though is that if you can associate PK
paraneters with adverse effects in animals, this
m ght be useful in clinical trials. So, that is
one real advantage to a juvenile animal nodel

Real |y ADME was what originally drove the
consi deration of doing juvenile aninal studies.
Qovi ously, the other thing that we are interested
inis toxicity. Are these studies going to be
safe? The things that we need to consider are the
relative maturati ons of physiol ogic systens. These
are probably better understood in animals but we

coul d have a debate about that. |f adverse effects
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are observed in mature aninmals, then the juvenile
ani mals could be used to denonstrate increased or
decreased susceptibility, and you nmay be able to
under stand how ADME night affect that. Once again
however, extrapolation to clinical trials may be
| ess certain because of the variations in, for
i nstance, netabolismthat we don't really
understand as well as we should in animals.

Let me lay out a couple of scenarios where
juvenile ani mal studies mght be useful for the
pur poses of toxicology studies. One thing, you may
need a juvenile animal study if you already have a
pretty good handl e on the adverse effects and you
have a pretty good idea about the ratio of toxic
dose to efficacious dose, and particularly this may
be true for short-termuse drugs |ike antibiotics.

However, and this was mentioned earlier--|I
believe Dr. Santana nentioned this, sometinmes even
with acute exposure you night need | ong-term
follow up studies. The classic exanple for this is
the fluoroqui nol ones. \What happened here, as you
probably are aware, fl uoroquinol ones are associ ated
with a very troubling effect called crippling
arthropathy. It was originally discovered or

described in puppies, in young dogs. The question
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was the clinical relevance of these studies. There
is alot of talk about this and I don't want to get
into that debate but | think that nobst people
nowadays consi der that fluoroquinolone use in
children is sonething you approach very carefully
because this may very well be a serious adverse

ef fect that woul d persist into adulthood.

One of the ways that we have | ooked at
answering this question was sinply to do this, to
dose juvenil e dogs, beagles, with fluoroqui nol ones
over a course of, like, two weeks at, say, doses
equi val ent or maybe hi gher than what you woul d use
clinically, producing AUCs equival ent to higher
than clinical doses, and then just |let the dogs go,
et them mature and then, at about six nonths of
age, you would | ook at the dogs again and do
clinical evaluations, to histopath on the affected
bones and see if there are any changes in those
animals; see if the effect gets worse; see if it
i mproves; see if there are any associated | esions
that appear to be caused by this juvenile exposure.

In fact, what we now know about
fl uoroqui nol ones--to cut to the chase--is that
actually these effects tend to persist. They

probably don't get worse but they do persist. That
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is an inportant thing to learn in deciding whether
or not to conduct a clinical trial, let's say, for
sonething like otitis nedia, and also to | ook at
the followup. |In fact, that was used as an
argunent for the long-termfollowup of children in
clinical trials with fluoroquinolones, and | think
this is sonmething you should take into

consi derati on when you think about oncolytics used
in pediatric patients. | think it is a pretty good
conparison that you nmight want to think about.

When you tal k about |ong-term use,
particularly, let's say, a drug that has never been
devel oped for use in adults, then you m ght think
about what we would call a shift to a hazard
identification type of study. Wat you would do
here is you would start with juvenile animals. You
woul d dose them all the way through adul t hood, | ook
for adverse effects and then, if you do see adverse
effects, you can go back and do wi ndow of
vul nerability studies where you try to find out
where, in the devel opnent of that animal, this
occurred and this could help you in understanding
where the vul nerable wi ndows would be in a clinica
trial. In other words, you can build risk

assessnent into what is in fact, when you think
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about it conceptually, a hazard identification kind
of study. You can also build in pharmacokineti cs,
obvi ously, and safety pharnacol ogy studi es such as
effects on blood pressure, cardiac function, rena
function and things like that.

I just want to nake one nention about
efficacy nodels. W have had a |l ot of tal k about
ef ficacy nodels; very good talks. | just want to
say that you can build safety deternminations into
ef ficacy nodels, particularly |arge aninmal nobdels
where you can do serial blood | evels of biomarkers
or AUC for the drug, things like that. So,
al though we haven't in the past typically |ooked at
ef ficacy nodels for safety information--we do our
toxi col ogy studies in otherwi se health animals,
ef ficacy nodel s probably can be used for this, and
I think there is at |east sone experience with that

in | ooking at biologics.

Now | am going to nention the animal rule.

The animal rule was passed, | believe, in 2001.
think that is when it was finally codified. This
allows for use of aninal studies to denpnstrate
efficacy for where clinical trials wuld be
unet hi cal and/or not feasible. It applies to new

drug and biologic products. It is used to reduce
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or prevent toxicity of chemcal, biological,
radi ol ogi cal or nucl ear substances. CCbviously,
think we can sort of see what the animal rule is
really designed for, and that was for devel opnent
of drugs to treat things |ike anthrax. Basically,
we are tal king about counter-terrorism measures.
You know, antidotes for nerve toxins and things
like that. That is what it is really designed for.
Drugs consi dered shoul d have denonstrated
safety in humans. That is one thing that is built
into the animal rule. Now, whether or not that
woul d apply to oncolytics, that is a different
question and | think that is something for the
panel to discuss. |If possible, clinical activity
in a relevant disease, although lack of clinica
ef ficacy data shouldn't prejudice against
consi deration under the animal rule. W have had
sponsors cone in and propose to pursue a drug under
the aninmal rule where there was no activity data in
clinical trials in adults, let's say, as applied to
what we are considering today. The inportant thing
to consider is in what way can this principle be
applied to pediatric oncology drugs. | think this
i s somet hing that maybe woul d be worth di scussing.

Juvenil e ani mal studi es can be useful for
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safety deterninations. They are not prohibitively
chal l enging to conduct. You can dose rat pups from
day seven on. |In fact, people have even | ooked at
beginning with birth, transferring drug in nother's
mlk and then starting to dose after weaning.

There are all kinds of ways you can mani pul ate
neonat al ani mal studies.

The avail abl e data doesn't indicate that
juvenile animal studies need to be routinely
conducted, but they m ght be needed under certain
circunstances, as | have nentioned previously. But
the database is limted and this conclusion could
change. | don't think it will but, as with
anything, as we start seeing nore juvenile ani mal
studies we will start |ooking back at these and
deci di ng whether or not we made the right decision
in our recomendation

So, thanks and | appreciate your
attention.

DR. SANTANA: Thank you. | amgoing to
take the chair's prerogative and ask you two
questions because | don't want you to | eave the
podi um wi t hout addressing these. One is, can you
give us an idea of the universe of where this is

applied? | nean, how nany times when there is a
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new drug, either in devel opment or a drug that is
al ready out there, are we goi ng back and doi ng
either retrospectively, when is the drug is already
out there or as part of the devel opnent plan, sone
of these studi es addressing specific issues of
toxicity? Is this a comopn thing that happens?

DR HASTINGS: In juvenile aninmals?

DR SANTANA: Yes, is this comon or
uncomon? That is the first question. Then a
corollary to that is, are there specific aninal
nmodel s that address specific systems? So, is there
an ani mal nodel that already |ooks at neurol ogic
toxicity? |Is there an animal nodel that already
| ooks at cardiac? O, is it really just this node
and then we | ook the nervous systemor we | ook for
the heart system and so on and so forth?

DR. HASTINGS: Well, the first question,
yes, we have seen a nunber of juvenile aninal
studies. Dr. Karen Davis Bruno, who is the chair
of that committee, has been keeping a running
tabul ation. Karen, do you know what the nunber is
ri ght now?

DR. BRUNO [Not at m crophone; i naudibl e]

DR HASTINGS: Also, as | understand it

from sponsors, when it was understood that we were
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wor ki ng on this guidance, if they were going to
pursue pediatric devel opnment before they understood
that we were | ooking at devel oping a for-cause
gui dance, in fact, a nunber of sponsors just did
them | mean, they basically just said we are
going to anticipate that FDA is going to ask for
them So, yes, there are a nunber of them and sone
of them have been quite informative. | didn't
really get into that because, frankly, | am not
aware of a case in pediatric oncol ogy.

As far as a preferred animal, well, no.
wi sh we could say that there is. You know, we have
standard nodels in toxicology in drug
devel opment --rats, beagl e dogs, cynomol gus nonkeys
and it is alnpst |like those are the better nodels
sinply because we have just devel oped so nmuch data
with themthat we understand what is going on
there. If it is neurological though, you are
probably wanting to think nmore in the line of a
non- human primate |ike cynonol gus. But for, like,
i mmune paraneters probably rats would be a better
nmodel sinply because we have the reagents to do
that kind of study.

DR. SANTANA: Thank you for answering

those two questions. | think they were relevant to
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what you were trying to address in your
presentation. | will invite Ml col m-he has the
daunting task of being the | ast speaker.

Assessing Anti-Tunor Activity in Nonclinical
Model s of Chil dhood Cancer

DR SMTH: | would like to thank Steve
and col | eagues at the FDA for sponsoring this
meeting and for the invitation to speak here this
af t er noon.

I will be talking about NCl's initiatives
to devel op nonclinical nodels for pediatric
oncol ogy. Throughout the talk I will slip between
nonclinical and preclinical. The slides are
variably | abel ed that way but you will know what I
mean. The three major things | will be focusing on
are, one, why we need to be working in this area;
two, why we are doi ng what we are doi ng; and,
three, why we think it has at |east sone chance of
provi di ng useful information.

I have shown this slide at | think
previous pediatric ODAC neetings, but it is the
drug devel opnent pyramid and it nakes the point
that there are nore agents entering Phase | studies
in adults than we can nove into children; then

nmore agents during Phase | in children than we can

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (280 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

281
conduct Phase Il studies for; then only a very
limted nunber of Phase Il studies that we can
conduct. W are not limted now at the Phase
setting. W actually could study nore drugs in the
Phase | setting. Were we really are limted is in
moving to Phase Il and doing all the Phase Il and

pilot studies that we need with these new agents,

and then especially nmoving into Phase 111 studies
and t he one neurobl astoma Phase |1l study or
rhabdonyosar coma Phase 111 study that we nmay be

able to do in the next three, four to five years.
To make a concrete exanple of this
neur obl ast oma and | ooki ng at the agents under
eval uati on now, these are all in pediatric Phase
or Phase Il trials--a denethylating agent,
deci tabine, fenretinide, interleukin-12, the Trk
tyrosi ne kinase inhibitor, oxaliplatin, HDAC
inhibitors and then BSO. Those are the single
agents or we could conbi ne those with standard
chenot herapy agents in different regi nens. W can
conbi ne themwi th each other and try to inhibit
sone of the different pathways jointly that these
agents inhibit. So, how are we going to pick which
of these agents, which conbinations to bring

forward for the one neurobl astoma Phase |11 study
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that we will be starting in two or three years? It
is a daunting challenge to try to get data that
infornms that decision

Hence, this is a primary need for sone
help with that fromthe preclinical or nonclinica
area. |If we had predictive nonclinical nethods, it
could contribute to prioritizing agents for
eval uati on agai nst specific types of chil dhood
cancer. To do this, we need a systemmtic approach
opposed to what really has been a haphazard
approach over the past twenty years. The
systenmatic approach is required to assess the
predictive value of pediatric nonclinical nodels.

In recognition of the need for such a
systenmatic approach, the NCI board of scientific
advi sors approved committing ten nmillion dollars to

this effort over the next five years through the

Pediatric Preclinical Testing Program | will
describe this in a bit nore detail |ater but for
now suffice it to say that this will be a

systenmatic approach, primarily based on in vivo
testing with xenograft nodels, but al so having an
in vitro conponent and maki ng use of genetically
engi neered nodel s when those are avail abl e and

appl i cabl e.
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So, the questions | am asked about this
when | have tal ked about this are, well, why are
you doing this? Don't you know that adults have
used xenografts and xenografts don't
wor k?- - anal ogous to Pat Reynol ds' question earlier.
I would respond to this by pointing out three
papers, and | will start with the |last one, a
review article that | would refer you to for
mar shal i ng of the argunents that xenografts can
contribute to drug devel opnent and the take-hone
message there is better than conmonly perceived but
can be i nproved.

The first reference was a paper fromthe
devel opment al therapeutics programat NCI, and the
concl usion there was that although naybe a breast
cancer xenograft didn't predict for activity in
breast cancer, activity across a range of
xenografts predicted that that was an agent that
had a good chance of being successful when
transferred to the clinic, not necessarily for the
tunmors that weren't in the xenograft nodels but for
at | east some cancers having activity.

The second paper, a nore recent paper
published | ast year in Cinical Cancer Research,

made the point that using panels of xenografts for
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a given tunor type increases the l|ikelihood for
correct prediction, and we will be focusing on
panel s of xenografts in our preclinical testing
program

This shows two figures fromthat paper.
If you |l ook at the one on your |eft, each of the
squares represents a drug that was studied in the
clinic. There is the Phase Il activity, the
response rate. And, it was studied in a panel of
xenografts, and the readout there is the mean
treatment to control. So, a lowtreatnment to
control indicates a high level of activity in the
preclinical setting and high response rate in the
Phase 11, of course, indicates high activity there.
So, you see the predictive value for at |least two
of these xenograft panels where activity in the

preclinical setting in these ovarian xenograft

panel s and the non-snall |ung cancer xenograft
panel s predicted for Phase Il activity for these
agents.

The other point that | nmake when
justifying why we think this has sone reasonabl e
chance of being successful is that we have the
advant age of being able to nake use of pharnacol ogy

to enhance a predictive ability of preclinica
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models. We will be able to nake conpari sons

bet ween mouse pharmacol ogy to human phar macol ogy
and this can rule out the trivial explanation for
activity in xenograft nodels. That trivial

expl anation for an agent being active in a
xenograft nodel being that the mice tolerate nuch
nmore of the agent than humans do. So, a hunan
cancer inplanted in the mce is going to be exposed
to much higher levels than we will ever seen in the
clinical setting and there is a good chance that
activity will be seen but it won't be replicated in
hurmans.

In the pediatric preclinical setting we
can use both the activity of the agent in our
pediatric preclinical nodels that test results, and
al so the comparison of the mouse PK of the agent
with the PK of the agent in the initial adult
trials. We will be studying these agents or we
will be making our decision at a tinme after we have
some initial adult experience.

So, the nobst promising agents then will be
those that have activity in the pediatric nodels at
serum | evel s that are actually achievable or
system c exposures that are achievable in hunmans.

Pet er Hought on gave exanples of this and | wll
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just reiterate two of those. The topo-1
i nhibitors, irinotecan where incorporating PK | ed
to positive prediction for the activity of
i ri notecan agai nst neurobl astona. Then,
incorporating PK correctly predicted inactivity for
anot her agent that he described, sul of enur.

Peter nmentioned the data that we have that
support the potential for prediction, and | just
list those, the data that he described for activity
of agents in rhabdonyosarcona xenografts mrroring
the clinical activity of these agents, the correct
prediction of activity for topo-1 agents agai nst
bot h rhabdonyosar coma and neur obl astoma.  Anot her
point is that nodels now are not just limted to
r habdonmyosar coma and neur obl astoma. Peter
descri bed the Wl nms tunor and sone of the
predi ctive supportive data there.

I nportantly, we also have xenografts for
acute | ynphoblastic | eukenia. Since this is the
nmost conmon cancer in children and a major cause of
nortality anong children with cancer, it will be
important to also ook at this in an in vivo
preclinical setting.

This is work from Ri chard Lock, published

in Blood a couple of years ago, just show ng the
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blast cells in the patient and then growing in the
NOD/ SCI D mi ce

This is a table fromthat work show ng
that when these lines are transplanted into mce
with no treatnent there is a reasonably consistent
growth pattern. Wth treatnent with an agent known
to be active against some chil dhood ALL cases there
is substantial growth delay for some cases;
noderate growth delay for other cases; and no
growt h del ay for sone. I mportantly, this in vivo
sensitivity to vincristine correlated with what we
know i s an inportant nmeasure of sensitivity in ALL,
the duration of the first conplete renission. So,
we have the capability now to | ook at these ALL
xenografts to address this inportant disease.

An inmportant contribution of the
preclinical nodels nowis in the area of
nmol ecul arly targeted agents, and the ability to
make preclinical pharnmacokinetic and
phar macodynam ¢ conpari sons. Peter nentioned this
and | will reiterate it. Especially inportant in
this era of nolecular targets, we can use these
model s to identify the degree of target nodul ation
that is associated with anti-tunor activity, 50

percent inhibition, 75 percent, 90 percent, what is
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needed in order to achieve anti-tunmor activity; how
| ong does target nodul ati on need to occur to

achi eve the desired effect; and then particularly
inportant for children, what are the serumlevels
or system c exposures of the agent that are
associated with the requisite |evels of target

nmodul ation because it is going to be very difficult
for most chil dhood solid tunors especially to be
abl e to biopsy repeatedly tunor specinens to
measure this in children so we can understand the
pharmacol ogy in children and target the systemnic

| evel s that we have shown in the preclinical nodels
to achieve the desired | evel of target nodul ation
This is also an opportunity to correlate anti-tunor
activity with gene expression profiles and protein
expression profiles.

One area that we are working in to try to
facilitate the evaluation of nolecular targeted
agents is a project called POPP-TAP, or the
Pedi atric Oncol ogy Preclinical Protein and Ti ssue
Array Project. This is a collaboration between
NCl, both intranural and extranural, and Children's
Oncol ogy Group researchers. The objective of this
collaboration is to develop tissue and cell arrays

and protein lysate arrays of pediatric preclinica
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cancer nodels, primarily focusing initially on
xenografts and we are going to have close to 100
xenografts, different xenografts for which we wll
have these tissue arrays available for study by
researchers. Also, Kahn's laboratory is
determ ning the gene expression profiles for these
pediatric preclinical cancer nodels, again focusing
initially on alnbst 100 xenografts for this. Then,
these data will be available for researchers as
well. W hope that this project will facilitate
the conduct and interpretation of preclinica
testing of targeted agents in chil dhood cancer
nodel s.

The kind of conplicating factors in
testing nolecularly targeted agents--the comrent is
sonetinmes nmade, well, you know the target is there,
just go after the tunors that express the target.

It is not that easy. One of the conplicating
factors is the prom scuity of agents. A targeted
agent may hit nultiple targets, some recognized;
sone not. The Bay conpound i s one of many
examples. It was initially a raf kinase inhibitor
So, there is promscuity of agents in terns of
their targets.

There are nultiple biological effects of
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modul ating a particular target of these so-called
mol ecul arly targeted agents so farnesyl transferase
inhibitor in all the pathways that affects; the
proteasone inhibitors in all the different pathways
that that affects; Hsp90 inhibitors, all the

pat hways affected there. And, it is very hard,
kind of on first principles of tunor biology, to
predict a priori what the potential applicability
of a particular agent such as this is to a
particul ar chil dhood cancer based on just its

bi ol ogy. The preclinical testing then can allow
identification of previously unrecognized or
unsuspected activities that may have clinica

rel evance.

I am often asked, in terns of addressing
preclinical activities, well, what about nobuse
genetic nodel s? Wiy aren't you focusing solely on
nmouse genetic nodel s? They have certainly nade
critical contributions to our understanding of
cancer pathogenesis. In order to use genetic
nodel s for testing, not all nodels will be
appropriate for testing. Really specific
properties are needed, particularly short |atency
and hi gh penetration for feasible testing are two

characteristics needed and not all nbdels have
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t hat .

But there are sone genetically engineered
nodel s for pediatric cancers that nmay have these
characteristics and be suitable for drug testing.
For exanple, the MYCN nodel for neurobl astoma may
be appropriate and we will try to use that if we
can.

The other caution is that a nouse is a
nmouse, and nouse biology is not the sane as human
bi ol ogy. So, the lessons fromthe nouse genetic
model s may not apply directly to the human setting.
There was an excellent review | ast year that really
docunented this issue and nmade the point that nore
humani zed m ce may nore faithfully replicate hunman
cancers.

The preclinical testing programthat we
have worked on over the last year or two to
initiate will be based on panels of xenograft |ines
for the nost common chil dhood cancers. It wll
incorporate an in vitro testing component al ong the
lines that Peter Adanson outlined, particularly in
areas |i ke the conbination studi es which may
provi de val uabl e i nformati on

We hope to be able to systematically test

10- 15 agents per year, seeking to obtain agents
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near the tine that a conmtnent is nade for the
initial evaluation in adults so that, by the time
the adult clinical experience is avail able and
there is evidence that this may be an agent that
could be studied in children, we will have
preclinical data to better address the question of
whet her this is an agent that should be studied in
children. This will be inplemented via a contract
mechanismwith the primary contractor and the
potential for subcontracts for testing specific
cancer types.

The schema that Peter showed is shown
here. | will just make the point here that we will
be using panels of tunmors. For exanple, if this is
a rhabdonyosarcoma, each panel is represented by 6
to 8 to 10 different xenografts, and then testing
at the MIDinitially. Wen hits are identified,
activity is identified, then being able to go and
study the agent nore intensively, |look at a ful
dose response, obtain PK data if that is not
al ready avail abl e, and do sonme of the nol ecul ar
studies if those are warranted.

A critical issue is addressing the
intellectual property issues. W have nade efforts

over the past years to develop, in collaboration
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wi th academi c investigators and pharnmaceutica
sponsors, a nodel MIA. This nodel MIA will be used
for all transfers by conpanies of their proprietary
conmpounds to NClI-supported investigators for
preclinical testing. Acceptance of the nodel MIA,
and it was included in the RFP for establishing the
preclinical testing program but acceptance of the
model MTA is a requirenment for participation in the
pr ogr am

| actually have sone copies of the node
MIAs. There is one for transfer of the agent to
MCI and there is one for transfer of the agent from
MCl to the test sites. But Dr. Sherry Ansher is
the CTEP contact for those. |If anyone wanted
copies, | would be glad to provide those to you

In summary and in closing, appropriate
prioritization is key to future treatnment advances
for childhood cancer. |f we nake good decisions in
terns of which agents we bring forward, and
particularly to the Phase Ill setting, we have a
chance for nmaking advances. if we don't, then our
advances will be limted.

The Pediatric Preclinical Testing Program
may contribute to successful prioritization but

systematic preclinical testing of all agents

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (293 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

294
entering clinical evaluation in children should
becone the standard of care, not because we know
what to do with these data now -we may have ideas
of what to do with these data, but because a
systematic approach is what we need to all ow
validation of the panels and to optim ze the
pedi atric preclinical tunor panels. Thank you and,
again, thanks to the FDA for this opportunity.

Comm ttee Di scussion

DR. SANTANA: Thank you, Malcolm W have
a few mnutes for questions for presenters before
we go into the period of answering the questions.
Dr. Przepiorka?

DR. PRZEPI ORKA: Thanks. Two questions,
one for either Malcolmor Peter. Peter had a slide
up there of I think it was MM 114 | ooking at a
singl e dose or dose schedul e agai nst a series of
tumors. If | recall, your conclusion was it was
not a very active drug because the AUC was ten
times greater than what one could expect to achieve
in humans. | was sonewhat di sappoi nted because
could think of three or four drugs that we already
use for which we coul d probably have nmade the sane
concl usi on based on a single dose schedul e being

t est ed.
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So, ny question for either of you is,
especially with the devel opnent of the new program
is there an established panel of dose schedul es
that will be used for drug testing so that you know
when a single high dose is going to be effective as
opposed to | ow conti nuous exposure before a drug is
t hrown out?

DR HOUGHTON: | think in the case of
NG 114 we have basically done other schedules. |
thi nk what we woul d hope is that a fair anmount of
optimization will have been done if we get a drug
fromindustry that is going into a clinical trial,
that a lot of the various schedul es that have been
exami ned and i nformati on on which are the best
schedul es will be nmade avail able at that point.
think if you ook at the size of the screening
program if we went to doing the classic schedul es
that you are going to use in the clinic, | don't
think the screening program has the capacity for
those; it certainly doesn't have the funding to do
that. So, | think for nost drugs that will cone
fromindustry, they may well have that infornation
al ready so that would at least allow us to do the
first cut using the optinal schedul e that they have

and, in nost cases, those have been quite accurate.
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DR. PRZEPI ORKA: | f one has know edge of
the mechani sm of action and the pharmacoki netics,
could one potentially cone up with the three best
guesses and so not have to do a whol e bunch of
di fferent dose schedules, or is that not a
r easonabl e approach?

DR HOUGHTON: Again, a lot of that

information will be available to guide how we test
the drug in the screening program | think we
still have to go to the MID. | think that is

probably appropri ate because one of the things you
want to do is get sone idea of the tunor
sensitivity relative to an MID in the nouse so
ultimately you want to do that with respect to
phar macoki netics. So, irrespective of whether you
know t he nmechani sm of the action of the drug,
think the consensus was that you go for the MID
even if you have a nolecularly targeted drug where
you think it is a specific kinase inhibitor. That
is for two reasons. One is if you see no activity
that probably tells you that, you know, this is not
a drug that is suitable for treating certain

pedi atric cancers. The other is that despite
havi ng very strong evidence that a specific target

is, indeed, the target, when you go to the MID you
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may, in fact, reveal additional activities. |
think what we are trying to do is the m ninum
anmount of work, not because we don't like to do any
wor k but the m ni num amount of work neans mi ni mum
utilization of resources to do a first cut to
identify those drugs that are worth pursuing, and
maybe | ooki ng at scheduling issues but to elinminate
those where we feel there is very little reason to
pursue that.

DR PRZEPI ORKA: |f Dr. Chand Khanna is
still here, | have a question. | mean, G.P cane
around because of some nmjor issues in drug
devel opment for adults and | would hate to see the
same problens arise in pediatrics because GLP was
not applied. The coment was made earlier that it
is too expensive for a vivarian in acadenia to
actually run under G.P but, given all the rules
that govern how you deal with aninmal care nowadays,
| can't imagine that it is not already running
under GLP. Does the Center for Comparative
Oncol ogy ani mal housing at NCl--in your experience,
is that run under GLP and is it really a stretch to
try to get everybody who is going to be doing
preclinical testing to do that?

DR. SANTANA: Can you cone to the
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m cr ophone, pl ease?

DR. H RSCHFELD: While he is com ng, |
want to request the permi ssion of the chair to have
Dr. Khanna and Dr. Meltzer take sone enpty seats at
the table and to have themjoin in the discussion
I think there are enpty seats between Dr. Wi ner
and Ms. Haylock and there is an enpty seat next to
Ms. Ettinger.

DR. KHANNA: Yes, a point of
clarification, at NCI we actually aren't going to
be managing pet animals in trials. W wll be
managi ng those trials through veterinary teaching
hospital s that do operate under GCP guidelines in
many situations. So, that GCP hurdle is certainly
passed at nany of those sites that we will be
working with and, in fact, it will be a requirenent
for themto be involved in our cooperative groups.

DR SANTANA: Donna, not to take this
di scussion down a different route, but those for us
who are not familiar with the issues related to
@GP, since you hinted that there was an issue,
coul d sonebody sunmarize what those are?

DR. H RSCHFELD: | think we have a | ot of
experts in the roombut, in brief, the

I nternati onal Conference on Harnoni zati on, as wel |l
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as the FDA, have adopted standards under which

ani mal studies are conducted. These standards
collectively are referred to as Good Laboratory
Practice. |Is Dr. Hastings still here? Do you want
to add anything to that?

DR HASTINGS: [Not at m crophone;

i naudi bl €]

DR. SANTANA: Pl ease us the m crophone
because we really need to listen to the discussion
and sonetinmes it is difficult, and also record it
for the record. You can take the podium that
woul d be fine.

FDA PARTI Cl PANT: G.P has nany conponents
toit. It includes the test article and how stable
it is. The conposition has to do with the people
that are involved with the research, like their CV
being on line, how they have been trained. It has
to do with the instrunentation and how they are
calibrated or if they are appropriate for the
testing that is being done. It has to do with the
ani mal husbandry, and how they are kept, the room
and the building, and nany other conponents to it.

DR. SANTANA: Donna, did you want to
el aborate on that?

DR. PRZEPI ORKA: Yes, | think fromall the
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talks that | have sat through, all the way back to
orientation, | believe GP canme around as a result
of sone issues regarding fraud and poor science in
the late '60s, early '"70s. | was just looking to
see if the poster was still up because | think I
renenber the poster being up during orientation
So, GLP came around as a result of a |ot of
problems with scientific integrity in the initia
preclinical work that was handed in with drug
trials supporting FDA approval, and to have that
happen in the pediatric setting right now woul d
probably be a huge step backwards for pediatric
drug devel opnent.

DR. ADAMSON: | just want to clarify that
there is a difference between GLP and GCP. W't hout
question, pediatric trials are according to GCP
VWhat you are saying is the animal clinical trials
are going to be conducted according to GCP. That
is adifferent level of work but that is the
standard in pediatric drug devel opnent trial s.

G.P, as we have just heard--there are very
few academ c | aboratories, adult or pediatric, that
do work according to GLP. That is the reality of
academ c | aboratories. There are very few that do

it according to GLP because the costs becone
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prohibitive. There are sonme |aboratories that can
do it but | think they are a distinct mnority.

Wt hout question, would every place like to do it
according to GLP? Yes, but the funding is sinply
not there to neet those costs.

DR WLLIAMS: | nust say that working
with our pharmtox coll eagues we do not demand GLP
when we see a new IND, but we do demand that they
anal yze where it differs from GP and justify those
di f f erences.

DR. SANTANA: Malcolm were you going to
make an additi onal comrent?

DR SMTH:. In the RFP for the preclinica
contract we did not specify GP. That was at the
recomendat i on of coll eagues in the Devel opnenta
Therapeutics Program You know, basically it is
what Peter was saying, that it would Iimt the poo
of researchers who could do that work. W wll
have appropriate procedures in place so the
credibility of the results will, we hope, be above
question but we have not required that they neet
the GLP requirenents in the RFP

DR SANTANA: Dr. Hirschfel d?

DR H RSCHFELD: | will nake one further

comment and then naybe we can go to the questions.
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GP I think is nore precise than GCP. GCP is very
open to interpretation and that was one of the
rational es for having our discussion this norning,
and it is a continuing source of guidances and
directives and ot her docunents attenpting to decide
how GCP can be applied to any particul ar study,
whereas GLP tends to be nore explicit.

DR. SANTANA: CGood. Any other questions
to the panel nenbers or discussants?

DR REYNOLDS: | wanted to tie a little
bit of what Eric was saying this norning to
comments nade by Peter and particularly by Ml colm
where you suggested a standard of care woul d be
preclinical testing if we are engagi ng i n human
studies in pediatrics. | think it would seemthat
gi ven what Eric was saying--this was really not a
poi nt of discussion in the norning when we were
tal ki ng about nonitoring but he did point out the
sort of ethics dilemma involved in facing a Phase
study where you are | ooking at having to deliver
sonme prospect of benefit to a patient in the
context of doing the study. | think I would like
to suggest that we incorporate or think about some
sort of way that the agency m ght incorporate

Mal col m s suggestion of a standard of care, of
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havi ng some sort of preclinical data in the
pediatric tunor setting before engaging in testing
these agents in the pediatric setting.

DR. SANTANA: Peter?

DR. ADAMSON: | would actually put out a
caveat that that would be a goal to try to realize
perhaps within the next five or ten years. The
large majority of agents today that are active
drugs for children with cancer have not gone
through preclinical testing. There is a |lot of
inactivity in industry with very inportant drugs.
So, it is an ideal we would |like to nove towards
but I think we are many steps away before saying
that that is the standard of care.

DR SANTANA: Dr. Snith?

DR. SM TH. The other caveat woul d be that
in the future it could be a standard of care
because we have predictive nodels that we are
confident of and it nakes sense to act on our
know edge of these predictive nodels. That is in
the future, why it should be the standard of care.
Wiy it should be the standard of care nowis
because if we don't do it systematically and obtain
the experience, then we won't ever get to that

future. So, for now the standard of care is

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (303 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

304
because only by systematically approaching this
probl em can we devel op the data that gets us to the
poi nt where we are confident nmmki ng deci sions based
on these data.

DR. REYNOLDS: Absolutely, but | think
what Peter said in one of his slides is quite true,
and that is under the ideal circunstances of a good
| aboratory nodel, if you can't get good responses
in your disease type you are probably unlikely,
al nrost assuredly unlikely to get those responses in
the children. So, | think that doing sonme testing
to exclude agents that we then would not be
exposing children to when they have no prospect of
benefit based upon what is probably a predictive
nodel --that is, if you don't get any activity in
the lab you are probably not going to get it in the
clinic--should be at | east a consideration

DR. SANTANA: Dr. Houghton, | think you
had a comment ?

DR. HOUGHTON: Only to add that | think in
five years tine we will have a nmuch better idea of
whether this is correct or not. | think the one
thing that perhaps didn't come out strongly enough
frommybe the three of us is that what we are

proposing in ternms of PPTP is an experinment and we
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don't know how accurate the nodels are going to be
We don't know what the flaws or the linmitations
are.

So, inawy, | think it would be al so
i nappropriate if you had no activity in the node
not to pursue that at a clinical |evel because, in
fact, they nay be very inportant experinents that
will reveal the fact that the nodel s have
limtations. Wiat we want to know at the end of
the day is with we are on the right track or the
wong track, and if there are limtations to try
and address those in the next generation of nodels.

One of the biggest problens | see in the
devel opment of mnodels in preclinical devel oprent,
inthe thirty years | have been playing this gane,
is that we have these transitions, we transitioned
from syngenei ¢ rodent nmodels to xenografts, to in
vitro systens to xenografts, to perhaps transgenics
and nobody has taken the time to | ook back to see
what the problenms were of the previous nodel that
woul d then allow us to develop a better nodel. So,
the next five years nmay be very revealing in terns
of the current nodels we have and their limtations
but give us the information that the next

generation of nodels won't make the sane m stakes

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (305 of 354) [4/6/2004 2:05:43 PM]

305



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

as the previous nodel s.
Questions for Discussion

DR SANTANA: Wth those words of w sdom
and advice to all of us, let's go ahead and try to
tackl e the questions for discussion. FDAis
requesting that we comment on three issues and, for
the record, | will go ahead and read the
i ntroduction and the questi ons.

Because of the limted nunber of pediatric
oncol ogy patients and because of the problens
uni que to pediatric drug devel oprment, it nmay not
al ways be feasible to evaluate all aspects of
efficacy and safety in clinical studies. In some
settings, extrapolation of results from nonclinica
studi es may be appropri ate.

The first question is what types of
questions that are of potential clinical relevance
but are not feasible or acceptable to answer in a
clinical study could be addressed by nonclinica
studi es? Then various exanples are given after the
question that potentially could fit the answer that
we are being asked to provide.

I want to comment that one of the things
that | gathered fromsone of the discussion and

presentation this afternoon is that sone of the
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field is moving to nolecularly targeted therapies,
what ever that neans, and we may have limtations in
our patients in being able to correctly or early on
assess the correct target or do nultiple biopsy
samples, etc., to see whether relevant targets are
being affected. | think in that setting, in which
the ethical issue of providing nultiple biopsies in
a patient may be relevant or may not make the
clinical studies feasible, these nodels could be
used to address those very early on so that when we
get to the stage of testing these drugs in
patients, then sanpling strategy may be very
limted or may be focused to such a degree that
ethically it doesn't becone a constraint for the
study. So, that is one setting where | think sone
of these preclinical nodels potentially could help
us in terms of limting the ethical barriers we my
have when we introduce these nolecularly targeted
drugs to our trials. That is one exanple that |
think woul d be relevant. Dr. Reynol ds?

DR REYNOLDS: | would like to suggest
anot her exanple. |If one is dealing with agents,
two new nol ecul ar entities or new agents of which
one nmay have some nodest activity and the other, as

a single agent, may have very little activity but
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in conbination in preclinical studies have striking
synergy, requiring that you denpnstrate activity
for each individual agent in a patient, whereas if
you went in with the conbination you m ght get
striking activity, and using the preclinical data
or nonclinical data, however you want to describe
it, tojustify the approval of the agent as a
conbination | think woul d nake sone sense, and
woul d spare children the ethical dilenma of being
treated potentially with an agent that is predicted
by preclinical data to be fairly non-effective, yet
m ght contribute to the overall response of the two
agents in conbination.

DR SANTANA: Dr. Adanmson?

DR. ADAMBON: I n | ooking at the exanpl es,
Steve, that you have here, alnost all of themare
| ooki ng at host and not tumor. | think that is
fine and hel ps us think about what you are after
What | would caution is that we don't know, even as
far as host response or, you know, devel oping
ani mal nodel s, how predictive they really are, and
the experience with the fluoroquinolones | think is
a good one. W are using themand we are stil
| earning what the real risk is. W should not

delay the initiation of pediatric testing of
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anti-cancer agents for the results of these types
of studi es because in the bal ance, of course, are
di seases that carry a far nore certain outcone for
certain subpopul ati ons of patients.

So, yes, we need to enmbark on some of
these. W need to realize the limtations as far
as predictiveness, and we should not mandate that
they become requirenents to being the human testing
of anti-cancer agents.

DR. SANTANA: Susan?

DR. VEINER: One of the things that
occurred to nme was that at |east some nonclinica
data coul d be very relevant, obviously, to patient
selection for trials.

DR SANTANA: O her comments or issues
related to this question? Wat | heard, Steve and
the rest of the FDA, was that these exanples you
gave are rel evant and, obviously, they are
dependent on what you are really after so you can't
put themall in one box for each drug. | think you
have to consider them based on each individua
agent which is nore inportant in ternms of what you
want in terns of using preclinical data.

You heard nmy comment about nolecularly

targeted therapies and potentially how that could
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be an area where sone of these nodels could be
used.

You heard a little bit also that some
agents which potentially may not be totally active
but in conbination, if you could do that
preclinically, you could denpnstrate sone
additional activity before you actually take it to
patients.

Then | heard comments related to
potentially how this could be used to identify
potential populations if you could do the
preclinical work in aninmals, |ooking at sone
markers that potentially could select the
popul ati ons that woul d nost benefit once you decide
to do the trials.

Then the |l ast coment | think came from
Peter Adanson that while we do all this, this
shoul d not hinder our ability to get the initial
clinical pediatric trials started but that they
shoul d occur either in parallel or maybe a little
bit earlier, or wherever in tinme, but certainly not
to hinder the devel opnent even if this data does
not exi st because, actually, a lot of the questions
may conme after you do the initial Phase |, sone

early Phase Il studies, and you want to go back to
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certain nodels and ask the questions that may be
rel evant by scheduling--are you hitting the right
system c exposure, and things like that. | think
the beauty of this systemis that it has to feed
back to what you knew from before. Hopefully, that
is something that we will get fromthis experinent
that will be ongoing in the next few years, that
information will be used to go back and then ask
the rel evant questions about why it didn't work so
that then, for the next series of experinents, we
can potentially address that. Dr. Hel man?

DR HELMAN: Victor, | want to reiterate |
absol utely support what you say, but also just to
reiterate what | think both Ml col mand Peter
Houghton said which is that, you know, in point of
fact this is an experinment. Mny of us have spent
our lifetime trying to find better ways to identify
screening ways to pick winners for kids and for
treating our patients but we don't know.

Just as an exanpl e and, again, to support
what you said and what Peter Adanson sai d about not
mandating or requiring that, | think the G stronal
tumors is a very good case in point. Al we knew
is that G stronmal tunors were defined by their

mutation in the C K T receptor. That was how the
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entity was defined by a group of investigators in
Japan, and it allowed us to separate them from what
was called up until then G |eionyosarcomas. Al

we knew was that a drug that was active in CM. had
invitro activity against C KiT and that was the
extent of all the nodeling of the data, period,
before it was given to a patient with a G stronal
tumor. The rest is history. There was no
preclinical data. There were sinply two
observations, G stromal tunmors had nutations in C
KiT and the STI571 AK gl eevec had activity in vitro
agai nst inhibiting that kinase. Everything else
cane later. So, you know, we were lucky and | will
take luck over anything else any day. So, | think,
you know, maybe we will be | ucky again.

In retrospect, you know, Paul had this
data to say that by profiling he could predict, and
I would Iike to hope that in preclinical nodels we
could say that it was absolutely clear that this

woul d have been a wi nner but we don't know that

yet .
DR SANTANA:  Paul ?
DR. MELTZER | just want to nake one
comrent sonmewhat in the sanme vein. | think in

pediatric oncology it is extrenely inportant to
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al ways bear in mind the very |arge spectrum and
nunber of rare cancers that we encounter and
would not like to see those di seases orphaned from
t he hope of devel opi ng good treat nent because we
mandat e the need for a preclinical nodel which wll
never be practical to devel op

DR. SANTANA: Very good point. | think
the practicality of the issues that we have to dea
with in tunor systens in pediatric oncology is very
rel evant to the discussion.

DR. DAGHER: Steven can al so address this.
I don't think the intent of the question was to
i nply exanpl es where there would be additiona
mandates. | think it was actually in response to
i ssues that have been raised by the cooperative
groups thensel ves and the Phase | Consortium about
those kinds of hurdles. It probably wasn't the
intent to ask for additional nandates, although
of ten when FDA asks a question, that is usually
what the fear is, that we are thinking about
addi tional mandates. That wasn't the intent.

DR HI RSCHFELD: Just to add to Dr.
Dagher's precisely right answer, the intent was how
can we better informthe data we have? So, that

was the rationale for the entire discussion this
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afternoon, how can we use nonclinical data so that
we can inprove our conclusions and inprove our
desi gns and use our resources nost effectively?

DR SANTANA: Good. Let's nobve on to
question nunber two, and | think I am going to ask
the FDA to clarify this question a little bit for
me, but the question relates to what types of
evi dence and data woul d be recommended in each of
the followi ng domains to allow extrapol ati on from
noncl i nical data and be informative for a clinica
condition. There is pharmacol ogy and
phar macoki netics; safety; efficacy; behavior;
|l ong-term effects; devel opnmental aspects; and then,
question mark, other domains.

Maybe | would like the agency to clarify
for me what do they nean by types of data or types
of evidence so that we can address this
appropriatel y?

DR H RSCHFELD: This is a rather
theoretical question but it should be grounded in
the limtations of nodels and should be grounded in
data, but there are circunstances where one has
information in a domain and would like it to be
predictive, or at least informative, for sone other

domain. So, in some cases formal rules or fornal
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mechani sms have been identified. As an exanple,
for the conversion froma | aboratory neasurenent
froma biomarker to what could be called a
surrogate, where the surrogate is for clinica
benefit, the NCI and others have nade specific
recomendat i ons on what type of evidence one woul d
like to see. oing back about 160 years, there
were initially observations which were fornul ated
by Profs. Koch and Henley that there are sone
conditions that would be met between the
identification of a mcroorganismand its causative
role in a disease

So, we don't expect that for all the
various domains of clinical interest there are
formal rules to be identified, but what we would
like to have is some commentary on the type of
evi dence and the strength of evidence so that if
sonmeone is proposing a nonclinical approach we
could get sonme advice on whether we woul d consi der
the data that are being offered as valid data, as
informative data. |f you want further el aboration
we could try, but | think that is the genera
concept .

DR SANTANA: |f | understood you

correctly, | amgoing to try and see if | follow
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you to contribute to (a). | think we heard this
aft ernoon how system c exposures or AUCs of certain
drugs can potentially, in certain animal nodels,
predict reduction in tunor vol une--not cures but
reduction in tunor volunes at the appropriate MID
that are clinically relevant. So, | think that
woul d be a good exanple that, if there was good
system c exposure data at the MID that was
clinically relevant in adults that then was going
to potentially begin the pediatric studies at that
MID or near that MID, and there was good response
data in animals at that MID, to nme, that woul d be

i nformati on that woul d be rel evant to addressing
the i ssue of how pharnacoki netic data could be used
in a nonclinical setting in a preclinical kind of
nodel .

DR. H RSCHFELD: So, if | may paraphrase,
and have that then informthe answers to the
others, and they nay not be the sane types of
answers, but one has a set of techniques that are
avai l abl e in the nonclinical nodel that are al so
avail able in the clinical nodel so that one can
make direct correl ati ons because the technique for
determning AUC is the same in the nonclinica

nmodel as in the clinical nodel and then you are
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relating the readout, applying that technique and
then making a direct correlation. That would be
paraphrasing it, but the concept there is that you
have techni ques which are identical or potentially
could map onto each other, and having that assay
availability is what lets you nake the
extrapol ati on.

DR. SANTANA: Peter and then Donna.

DR. ADAMBON: | think other exanples, and
it comes back to the need to do tunor biopsies or
repetitive tunmor biopsies--1 think if you can
denonstrate in an animal nodel or, preferentially
in animal nodels, that you have a surrogate that is
reasonably predictive of what is happening in the
tunmor, that should weigh in when | ooking at the
effect in a patient. So, if you are
down-regul ati ng expression of a target in a tunor
but you also see it in a | ynphocyte and you have a
pretty strong correlation in your aninmal nodel, it
is alot easier to get |ynphocytes fromchildren
than it is to get tunors fromchildren. So, |
think that should weigh in as part of proof of
principle that you are hitting a target when you
actually don't have repeat access to that target.

DR. SANTANA: Donna?
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DR PRZEPI ORKA: Actually, | would like to
ask for additional clarification on this question
because | recall one of your first slides in your
prior talk was, | believe, that the rule is that
you need at |least one clinical trial as supportive
evi dence. M question is regarding strength of
evidence. Do you want us to be considering
sufficient strength of evidence to be the sole
supporting data for that one clinical trial because
pedi atric cancer is an orphan di sease and you nay
not get the chance to do anynore clinical studies?

DR HI RSCHFELD: Well, if | understood,
and we can try to clarify this to be sure we are
bot h addressing the sane issue, yes, it is nost
likely that many pediatric malignancies, for
reasons that Dr. Meltzer nentioned, because they
are quite rare, will only have one study being
done. Dr. Smith elaborated just on the resources
of that too. So, if we are only going to get one
study, there are ways that we can inprove our
interpretive ability of whatever the clinica
outcone may be, either safety or efficacy or
|l ong-termeffects or sonething, by using
noncl i ni cal data.

DR. SANTANA: Mal col nf?
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DR SMTH If there is the one pediatric
trial, the one Phase Ill trial that shows a p val ue
that is favorable and you are | ooking for sonething
else to help you justify that this is approvabl e,
then | ooking at a robust preclinical data set that
shows the same kind of responses or anti-tunor
activity in the preclinical nodels would seemto be
supportive at |east and provide you sone additiona
confidence that the agent was going to behave in
| arger groups of patients as it had in the trial

DR. H RSCHFELD: Let ne turn it around a
little bit. | guess initially all of you sitting
on that side of the room-and since this is an
audi o recording, it would be Drs. Smth, Hel man,
Adanson and Anderson--you are starting a fairly
ext ensi ve program whi ch you acknow edge is an
experinent. So, one way of hel ping us would be how
are you going to know at the end of five years that
you have had a successful or an unsuccessfu
experinment? And, what are you measuring that is
going to determine that? W would be interested in
getting an answer from each of you

DR. SMTH: | wll say something and then
let Peter chime in as well. You know, some of the

testing that we do will be to go back and take
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agents that are already being used, for which there
i s some background response data fromthe clinica
setting, and |l ook at the operating characteristics
of the various tunor panels agai nst those agents.
So, there will be kind of building of a baseline
for agents that we already have activity data for
The others will then be | ooking ahead
prospectively. |f we have agents that have been
tested and noved fromthe preclinical to the
clinical setting, is the activity observed
preclinically replicated in the clinical setting?

DR. ADAMBON: The clinical endpoints are
going to be Phase Il endpoints for this experinent,
and you have probably heard the reasons why from
Mal colmis talk as far as our ability to do Phase
Ills. But sone of those Phase Il endpoints are
going to be traditional objective response rates or
time to progression and | think in part may depend
on the agent and our ability to nonitor those
endpoi nt s.

But | should point out also that even in
the ideal setting in the next five years where
every drug that we potentially want to study will
be put through this system this is not going to be

the only path to doing a clinical trial in children
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with cancer. | can think of a nunber of
ci rcunst ances where al nost independent of what we
see in our nodel systemwe are going to be doing
clinical studies. The obvious exanples are agents
that have remarkable activity in adult cancers. W
are going to look at themin pediatric cancers like
we have historically |ooked in pediatric cancers.

And, part of the experiment will be if, in
fact, the nodel predicts lack of activity and we go
ahead because of other justifications and find the
|l ack of activity, that is going to also help the
negative predictive side of things. The positive
predictive side of things, whether we | ook at
rel ative response rates of sinple yes/no, it met
activity thresholds or not, | think will depend
upon how many patients and how qui ckly we can get
Phase Il trials going. But there will always be
nore than one path to get a trial into children
with cancer. The goal, however, will be to put
everything that, for whatever reason, has got to a
clinical trial through our nbdel system so we can
| earn both positive and negative predictive val ues
usi ng Phase Il as the endpoint. W would |ike one
day then to start building in toxicity information

but right nowthat is a primary goal of this
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progr am

DR. SANTANA: So, if | understood, | think
you guys are going to try to address (a) and (c),

t he pharnmacol ogy and phar macoki netics and efficacy
in your nmodel s and use that data to deci de whet her
you nove on to different nodel systens or whether
you start to introduce other domains, |ike |ooking
at toxicity and things |like that.

DR HI RSCHFELD: Were there other
comrent s?

DR. HELMAN: Well, again, | maybe woul d
rat her address not necessarily the predictive val ue
of the nodels but the biologic inportance of
gaining nore information. For exanple, you know,
you heard Mal colmbriefly discuss the hope that we
can have both sone protein profiles, RNA profil es,
and if there are subsets--1 mean, we are going to
use six to ten nodels so it nay be--1 have yet to
do even a nouse experinent where | consistently
cure 100 percent of the mice. Usually it is 90
percent in really good experinents, and sonetines
60 percent. So, if we can identify correl ates of
response, things that Paul Meltzer tal ked about,
and then find that these are, in fact, inportant

bi ol ogi ¢ discrininators between people likely to
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1 respond, for reasons we nmay have no idea, and just
2 generate hypotheses and if that correlates at all
3 wth somehow what we then can use in the clinica

4 study, | think we will nmake sone inportant steps

5 forward

6 I would just nake the comment that it
7 something we try to hold ourselves to now because,
8 you know, | think although we all like to think

9 that there are ten nore gl eevecs out there, the

10 I'i kel ihood of hitting a grand sl am when we do

11 clinical studies is extraordinarily small. So,
12 we do a clinical study with a therapeutic endpoint

13 and the therapeutic endpoint is negative but we

14 | earn an inportant biologic principle, we wll
15 continue to nake progress. If the only thing we
16 learn is that this is inactive, we have put a | ot

17 of patients into a study that we cone out not

18 knowi ng anything nore, other than that this thing

19 is not active.

20 DR H RSCHFELD: Right. If | may just

21 follow that up, that is exactly the direction where

22 we would like to get sonme nore advice on and

23 thinking. So, could you el aborate on what you

24  woul d nmean by an inportant biologic observation

25 even if the clinical result is disappointing?
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DR. HELMAN. Well, the easiest thing would
be we have a kinase that we think is inportant for
the biology of the tunor. W give a drug. It
inhibits the kinase and all the patients progress.
In the end we have | earned a very inportant point
which is that that enzyne is irrelevant for the
progression of this disease in a patient. | think
that is an incredibly inmportant observation to
nmake.

DR. SANTANA: Dr. Reynol ds?

DR REYNOLDS: | think that one of the
things we have to keep in mnd when we are tal king
about these kinds of transitions that you are
tal king about, Lee and Peter as well, is that the
clinical experience in your Phase Ils will be
pretty nmuch in patients that are refractory to
exi sting agents. |n some di seases one can imagi ne
that is sort of like up-front patients but for the
nmost part that is patients who have gone through
therapy and maybe years out fromtherapy and it
recurred.

So, | think in the context of that and
t hi nki ng about the way the FDA | ooks at things
where they generally approve an agent for a

specific indication, like for second-line therapy
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in disease X, we have to keep that in context in
the preclinical nodeling and we have to nake sure
that the preclinical nodeling doesn't just reflect
up-front patients but that it also reflects this
refractory popul ation so that we can make those
correlations. For exanple, what you were talking
about, Lee, where you hit your nolecular target and
you get zero responses, that doesn't nean that the
agent woul dn't necessarily work in up-front
patients and be an effective agent, and maybe your
preclinical nodels would have said that it worked
but then they all devel oped drug resistance that
got around it.

So, all those are very conpl ex issues and
I think we are going to have to spend a lot of tine
t hi nki ng about these but, nore particularly, spend
time devel oping the nodels so that they reflect the
clinical setting as nmuch as we can.

DR. SANTANA: Steve, did you get what you
want ed fromthe panel ?

DR H RSCHFELD: If | rmay summarize at
| east what | heard, and then | will let you, of
course, do the nmore formal summary as we pursue it
just alittle nore because | think this is an

i nportant discussion, the context woul d be that
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peopl e are very interested in nonclinical nodels.
The question is how informative are those data.
So, what we have heard so far is that if you have
the sane technique to nmeasure sonething, whatever
that may be, in the nonclinical nodel and the
clinical nodel you can do a direct correlation

If you have surrogates in the clinica
nmodel that could map onto the nonclinical nodel,
wi t hout defining how those surrogates are validated
but we will presune that there is a validation
process in effect, that could also be used as a
mechani smto inform

We al so have an approach, to go back to
something Dr. Meltzer referred to, training, that
we have historical clinical data which then can be
used to validate a nonclinical nodel by using the
same types of agents in the nonclinical nodel and
seeing if it correlates to the historical record.
So, that is yet another approach.

Then we have prospective testing as an
approach where we woul d ask a question of the
noncl i nical nmodel and ask either the sane or what
we think is a related question to the clinica
nodel and see if the answer cones out in a way that

it is either identical or can be napped.
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Then, lastly, we have biologic correl ates
where we are not asking a specific outcone
mechani sm of the clinical circunstance but we are
just trying to pick up information to help
mechani stically understand, and then go back to the
noncl i nical nmodel and use that as some form of
evi dence.

So, that is what we have heard so far, and
I think that is all highly useful but, since this
is a new area, we want to take the opportunity
whil e we have the expertise avail abl e and these
presentations fresh in mnd to see if there are
ot her aspects that ought to be probed because in
some ways we can, hopefully, at least informif not
partially drive a research agenda to inprove the
val i dati on process.

DR. SANTANA: Dr. Reynol ds?

DR REYNOLDS? Steve, in general what we
have been thinking about in terms of when you think
about | abeling indications and | ooking for a
positive result is to say, okay, this has efficacy
in a particular tunor type. Wat about the
negative condition? For exanple, if an agent was
to go through clinical trials and show activity and

have a registered indication for a pediatric tunor
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but preclinical studies showed that there was a
subset of that very di sease that was very unlikely
to respond to it and there were sone limted
clinical correlations that showed that was the
case, could that be incorporated in the | abel and
used as informative information for pediatric
oncol ogi sts? How woul d the negative side be

appr oached?

DR H RSCHFELD: Well, that is exactly one

of the scenarios we have been anticipating. | wll
give a very brief comrent on the aspects of that.
First, the question is not restricted just to
product | abeling. W are in a position of
attenpting to advise people on a continuing basis,
primarily the pharmaceutical industry but also

i nvestigators, saying what type of studies would
you like to see? This is a question that is asked
essentially on a daily basis, and all of us spend
probably at |east 40 percent of our tine neeting
with people and attenpting to answer their
questions in this regard. So, | wuld viewit as
the spectrum and that includes our colleagues
whose focus is the domain of nonclinical data. So,
I would viewthis as a spectrum of how to best

utilize resources all throughout the devel opnental
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cycle of any product and not restrict it just to
the | abel i ng.

Now, the other aspect is how can we use
negative information? W have used that clinically
but I think what you are asking, and this is
sonet hing that we discussed in April, 2001
previously, and that is should negative data inform
us to not invest the resources nor expose patients
to risk for a given agent? Now, three years |ater
al rost, we would like to ask the question--we are
very interested in that because of the potentia
savi ngs, but what kind of evidence should we use to
have confidence in those negative data?

DR. REYNOLDS: If | could just ask Peter,
your point being, well, if the agent has sone
activity sone place it should be tested in
pedi atrics, where could the interface between
preclinical nodel testing that shows it is probably
not going to work and linmited clinical data in the
pediatric setting cone together to dimnish the
nunber of patients exposed to a potentially
i neffective agent?

DR. ADAMSON: As Peter Houghton said,
think until we do this systematically we are not

going to be able to answer this question because we
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are just going to have biased data. So, if we can
do it systematically and we can build an experience
as far as what these nodels' positive and negative
predictive values are, then | think we really can
start making informed decisions when we see
negative data that we shouldn't pursue it.

Gven the linmtation of resources, even
before we have that data we are likely to apply
sone of this on an assunption that they are going
to be predictive. But historically, as well as in
the current environnent, when an agent comes on
market for an adult indication it will al nost
i nvari ably be used by physicians of chil dren who
have refractory cancer. That is the reality. So,
we mght as well, for agents that are clearly
active and as long as it is not beyond the real m of
scientific plausibility--1 nean, we are not
studyi ng estrogen receptor--well, | shouldn't say
that; probably people are--

[ Laught er]

--soneone should be able to cone up with
an exanpl e of what wouldn't be used in a child.
These drugs are going to be used until we have
convi nci ng evi dence our nodel s have both positive

and negative predictive values. As Peter said,
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hopefully, in five years we will be able to give
you a better answer to that question

DR H RSCHFELD: True enough. | wll just
state that we have | abel ed products that do not
have what we consider to be activity in children on
the basis of clinical data, sometines using up to
100 children with no evidence of efficacy, at |east
in a particul ar disease or particular dose. W
have | abel ed these things, that they should not be
used in children and we are very interested in
maki ng sure that there is not inappropriate
exposure.

DR. SANTANA: Kind of follow ng that
di scussion, | think the issue of negative data--you
know, it depends on whet her you can explain why the
data is negative. That is the critical issue. It
is not that it is negative data because negative
data can be very good data. It is can you explain
why it is negative, why it failed? If you can find
the reasons why in your particular experiment it
didn't work, to nme, that is very informative data
and it should not go out with the baby. You know
what | am sayi ng?

So, it is a very theoretical discussion of

this issue because if you don't do the experinent
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correctly you wind up with negative data, but if
you do the experiment correctly and you wi nd up
with negative data and explain why it was negative,
to nme, that is an advance and | think that should
not be thrown out. Donna?

DR PRZEPI ORKA: Actually, just thinking
about Eric's slides fromthis norning indicating
that in the pediatric setting at |east we are
| ooki ng nore towards beneficence and doi ng good for
the patient, and having sat on an IRB, | was jut
wonderi ng under what circunstances would | get a
protocol for a pediatric study that says there is
no evidence that this drug is effective in tunors
that kids have but we are going to do a Phase |
study? That would be a very difficult protocol to
pass through an | RB.

DR. ADAMSON: | agree but there are a | ot
of protocols that come where there is no data in
children. It is a cytotoxic and there is no data
in pediatric nmodels and we do those studi es because
we accept that cytotoxic agents |likely do have
activity in pediatric nalignhancies as a class. It
is a horrendous probl em when you think about how
little data we base it on. There has to be sone

scientific plausibility that the drug is going to
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wor k.

Rel ated to that, | can al nost guarantee
that gl eevec has been tried in every pediatric
mal i gnancy to sonme extent. What we woul d rmuch
rather do is say let's study it where we think
there is scientific plausibility, and we are doing
that now on very linited data, basically which
tumors do we think express kinases that gl eevec
mght inhibit? At least that gives us scientific
rationale and will give an answer. If it is
negative, | think that is inmportant information
because then at | east we have the data, we put it
out there and people aren't exposing children to
gl eevec sinmply because it is the npbst active agent
in CM.. The sane is true for adult malignancies as
well. | bet gleevec has been used in virtually
every adult cancer that exists by someone.

DR KHANNA: It is also used in al nost
every veterinary cancer--

[ Laught er]

-- but one thought | wanted to foll ow up
with on Peter's comments was that the nodels are
validated or found to be predictive within the
context of the agent that was assessed so that

agent X with nodel Y, if there is activity, doesn't
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say that that nodel is a predictive nodel for a
cancer in general. So, | think there is a
conplexity there that has to be incorporated in the
next step of the analysis.

DR. SANTANA: Dr. Gillo?

DR GRILLO LOPEZ: If | may, | would like
to focus on the issues at hand in a little bit
different way. dearly, the nedical need that we
are discussing is a need to make new effective
t herapeutic agents available to children as soon as
possible. Now, in the setting of the interaction
bet ween the agency and a pharnmceutical conpany you
m ght look at two extrenes. One extrene night be
where an agent is to be devel oped exclusively for a
pedi atric malignancy and may not have any
applicability in adult malignancy, and those nmay be
very few and far between. But in that situation I
guess the agency has to be nore rigorous about the
clinical data that needs to be submitted and
supported by preclinical data than the other
extrene, an agent that is clearly active in adult
mal i gnanci es and where you could nmake the
extrapol ation that it should be active in pediatric
mal i gnanci es.

Most of those agents are the agents that
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we have today in our armanentarium and nost of
them have been approved with very little pediatric
experience, if any in sone cases. One of the
questions is if you do have an agent that is very
active and that deserves to be approved for an
adult mal i gnancy whose responsibility is it to do
the studies to show whether or not it applies in
chi | dhood mal i gnancy? On the one hand, there is
the need to find out; on the other hand, there are
all of the obstacles that we have discussed today
and the fact that there are not enough patients of
pediatric age to go around. W can't do the
studies in all of the avail able agents even today
and on the other hand there is the need that we
have. So, as a nedical community interested in the
cancer patient, we need to find out whose
responsibility it is to do those studies.

DR SANTANA: | think it is all of our
responsibility, everybody in this room

DR. CGRILLOLOPEZ: | think that is the
answer .

DR. SANTANA: That is why we are here and
we have been here for a long tinme.

DR CGRILLO LOPEZ: Let ne go further, that

answer says that it is not the exclusive
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responsibility of a pharmaceutical conpany and,
therefore, should not be a requirenent for approva
of an agent that is shown to be active in adult
mal i gnancy. However, how do we approach the issue?
The issue can be approached in a variety
of ways with the support of the nonclinical data
that we have discussed here today, and the sinplest
way m ght be to produce clinical and nonclinica
evi dence that the pharnacol ogy and the
pharmacoki netics are simlar to those of adults and
that the safety profile is simlar. That could go
into a package insert without requiring that it be
an indication. Another nore stringent way woul d be
to have it go into the package insert of an
i ndi cation, and there you would require at |east
Phase Il trials as a mininmm
DR. H RSCHFELD: Rather than addressing
the specifics of what goes in product |abels and
what does not, | would like to sunmarize by saying
it seenms that for all of the nonclinical nodels as
they may apply to pediatric oncol ogy we have
question marks. So, | think collectively we should
encour age validation and we shoul d encourage
mul tipl e approaches to the nodels so that we can

gain confidence in the nodels and, by gaining
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confidence in the nodels we can begin to nove
toward the scenari o where the nodel s and the
clinical data can be weighted in such a way that we
can have a better understandi ng of what we are
| ooki ng at.

DR SANTANA: Yes, | think you said it
well. | think while we nove towards perfection, if
we coul d ever reach perfection, the systens that we
have at hand have served us to sone degree and we
shoul d not hi nder devel opment of any pediatric
studies until those nodels are truly validation and
we have the answers to all the questions. | think
what we have done up to today has served us to sone
degree and | think the agency needs to recognize
that and deal with each one of the drugs or the
conmpounds or the issues at hand on a case-by-case
basis, obviously trying to formalize things in such
a way so that everybody kind of does it in the sane
way until we reach that point of perfection.
think you heard earlier today that it should not
hi nder our progress until we can validate all these
domai ns and nodel s and conme back to you and say
this is the best way of doing it. | don't think we
are there yet, and | think that is the difficulty

of why we struggle with this question.
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DR H RSCHFELD: Right.

DR. SANTANA: It is very theoretical but
we are not there yet. W can give you sone
exanpl es but we can't give you the whol e universe.

DR. H RSCHFELD: dearly. So, thank you
for those exanples. Maybe, in the renaining
m nutes, we could try to touch on the | ast

quest i on.

DR. SANTANA: Exactly where | was headi ng.

The last question is are there additiona
reconmendations for the effective use of

nonclinical data? For exanple, will open
literature reports be generally acceptable? |Is
docunent ati on of conpliance with Good Laboratory
Practice necessary to evaluate animal data? Should
nonclinical data be subnitted as an independent
report with a presentation of primary data
sufficient for verification and revi ew?

I amgoing to try to skip to the |last one
and ask the agency how they would use this
verification and review when this preclinical data
is being presented. How are you going to judge
that data? It is not just that the data is
submitted to you, but what tools and what processes

will you use to verify and to review the data?
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1 Because | think that will be critical in terns of

2 getting the acceptance of individuals to submt

3 that data--

4 DR. H RSCHFELD: Sure.

5 DR. SANTANA: --whether independent or

6 part of the subm ssion

7 DR, H RSCHFELD: In brief, if we don't

8 have a track record for pediatric oncology it is an
9 open arena so we are attenpting to just gain sone
10 i nput into what woul d be consi dered acceptabl e

11 | evel s of evidence in this regard. W have nuch
12 nore experience in nmoving frompreclinical to the
13 I ND phase, but if we are |ooking for the

14 nonclinical data to supplenment clinical data this
15 would be a new area for us. So, we don't have

16 precedents and we can't coment to you, for a

17 variety of reasons, about what we would like to

18 see. W are just trying to get a sense from our

19 invited experts for what you woul d consider to be
20 accept abl e.

21 DR. SANTANA: Yes, | think the quandary we
22 get into is--

23 DR. CRILLO LOPEZ: darification, please,
24 acceptabl e for what?

25 DR. H RSCHFELD: Verification of clinica
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findi ngs.

DR. CRILLOLOPEZ: | amsorry to insist on
the clarification. Although you don't want to talk
about |abeling but it is an inportant issue because
you coul d be saying acceptable for |abeling.

DR WLLIAMS: | mght elaborate just a
little. | think certainly we do include in our
| abeling a lot of different pharmtox, biopharm a
| ot of different kinds of data and we do accept al
ki nds of data for clinical use also. The genera
principles are that, at least for clinical, we
often go out and audit but we have sonetines, in
circunmstances where we have nultiple different
literature references that all point to the sane
thing accept the paper. Then, as | nentioned
earlier, when we get pharmtox data in we generally
like to have data to review and generally, if it
doesn't neet the G.P standards, we |ike people to
sort of specify how that differs.

So, | would sort of naybe even propose
that in general those sane kinds of standards woul d
probably apply to nonclinical data, that if you
didn't do it according exactly to our standards you
certainly would support it in sonme way.

DR. SANTANA: darify for ne, when a
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sponsor conmes to the agency with an NDA and there
is preclinical data there, that data gets revi ewed
and you al ready have defined what strategi es you
are going to use to review that data. Wat you are
inmplying is that those sane paranmeters woul d be
used for sonme of these experinents that we are now
undert aki ng.

DR. WLLIAMS: | guess what Steve was
saying is when we are tal king about a
pharmaceuti cal conpany that is doing everything
under GLP, that is one thing. It looks like in
this setting we m ght be getting different kinds of
data that aren't necessarily exactly as pure as
that. Recognizing that, | guess to what extent
woul d you go to either conprom sing or specifying
in a certain area certain rules or paraneters
before you woul d accept it?

DR SANTANA: Dr. Smith and then Dr.

Hel man.

DR. SMTH: Certainly for the contract we
are involved with, if FDA has reconmendations in
terns of reports, we would be glad to consider
those and to incorporate those and provide you with
reports if those are what the agency needed for a

particul ar consi derati on.
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DR H RSCHFELD: | will just address that
bef ore Lee speaks. W are asking you today for
recomendat i ons because we don't have a position
yet. So, that is where we stand.

DR SMTH: G ant described sonme kind of
characteristics that you m ght be | ooking for so we
woul d be open to considering the report formats
that woul d be easier for you to review and be nore
informative to you.

DR, SANTANA: Lee?

DR. HELMAN: | wanted to ask a question
because actually |I think it was Dr. Hastings who
mentioned this, and nobody has followed up on this
and | found it very intriguing, and it follows with
some of the information that Chand di scussed, which
is if we use spontaneous aninal nodels to test the
ef ficacy of a conpound and we collected toxicity
data, would that be enough if the toxicity data was
of high enough quality to not then require
additional toxicity data in healthy animal s? In
fact, | think there is data to suggest that
tunor - bearing animals have toxicity that is not
necessarily the same as healthy, normal snal
manmals. | nean, it is sonmething we haven't really

di scussed, which is the coupling of efficacy data
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in pet nodels and toxicity data, and woul d that be
valid enough to then not require the standard
beagl e dog or rhesus nonkey toxicol ogy?

DR HASTINGS: Well, first, this is
obvi ously a decision for the oncol ogy division to
make about what woul d be sufficient, but depending
on what you knew about the toxicology of a drug to
start out with, yes, you night be able to have that
as a conpl ete package to support both safety and
efficacy. | think the inportant issue here
though--and this is my own personal opinion and
am not speaking for the division, but what we
really would like to have, what | would really Iike
to have is the raw data. Renenber, GLP is
basically a set of bookkeeping rules to ensure the
integrity of the study and the validity of the
data. That is really what it is all about. Mybe
you won't have a quality assurance statenent or
anything like that, but | think that is what we
woul d want to have in order to know whether or not
the safety data you acquired in a di seased ani nal
nmodel, in fact, is valid enough to make a deci sion
about safety in that condition. But | think that,
yes, you can get toxicity in, as you said, a

spont aneous ani mal nodel that actually night be
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nore relevant to the actual indication than the
ki nd of toxicology data you would get in a healthy
animal. Does that answer your question?

DR, HELMAN. To nme, it is really a new
concept .

DR, H RSCHFELD: Qur approach is that we
will be naive and just for a nonment pretend there
was no FDA and you don't have to ask us how we want
it and you are just trying to nmake a decision. So,
you have no clinical data and what we are
anticipating is that GLP could potentially be a
burden on people so you are going to do sonething
| ess than GLP and you are going to use it yourself
to nmake decisions and to determ ne whether the
nmodel is good or not good.

So, what we are asking here is, given that
G.P coul d not necessarily be the standard you could
practically adapt, what is the standard that you
are confortable with? Wat would you | ook at; what
woul d you read that you would say, well, this is
valid? So, that is what we are asking.

DR. SANTANA: Dr. Reynol ds?

DR REYNOLDS: Steve, | think the issue,
as you hit the nail on the head, is that G.P, which

is a very good concept, is not necessarily

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (344 of 354) [4/6/2004 2:05:43 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

345
adaptabl e to the acadenic setting where linmted
resources are brought to bear especially on
pedi atrics where resources are limted. Wereas
t he pharmaceutical industry has the investors to
spend those resources, we do not necessarily in the
academ c | aboratory have those

The problemis when you say | ess than
that, what would we say is acceptable, well, |
think everyone in this roomcan think of exanples
fromthe far end of the spectrum of data where you
woul d ask, well, how did that ever get published
all the way to data which according to the
regul ations is not GLP but is what people would be
very confident in using for any purpose.

So, what | think we need is not for us as
a conmittee to answer your question, but actually
for sonme guidance fromthe experts in the FDA that
| ook at GLP issues as to what kind of standards one
could apply that are less than full rigor that
woul d be acceptable for the purposes that we want
to use these data for.

DR. WLLIAMS: | know that our division
commonly accepts things that are not GLP, but we
just have the applicant | ook at the sections of the

GLP and tell us how they differ and how t hey think
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they neet the spirit of it. So, | think that is
doable. Maybe it could be doable in a nore formal
setting that nmet your particular needs for what you
are dealing with whether it is tunor nodels or

what ever .

DR REYNOLDS: Just to finish that,
think this is really inmportant in the concept of
what Lee was kind of tal king about in ternms of
usi ng these pet animals, which are fascinating
nmodel s, because they are never going to make GLP
standards. They are actually clinical practice.
So, how does one interdigitate those two different
worlds into a process that can then be used by the
regul atory process?

DR SANTANA: Dr. Khanna?

DR KHANNA: There is a little bit of a
precedent that is set for drugs that are pursued
for the field of aninmal health and are approved
through the Center for Veterinary Medicine within
the FDA. The issues that we deal with there are
basically the availability of raw data, the
cont enpor aneous keepi ng of records, and the use of
standardi zed tests and measures agai nst those
ani mal s.

So, speaking only to the use of the pet
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1 ani mal studies, there is a body of regulations that

2 oversees these trials and, in fact, those sane
3 gui delines which are nore GCP-like may be very

4 useful in studies in nmice, and they are not as

5 onerous as G.P, and there are probably areas for

6 nodi fi cation but they may be a good resource to

7 | ook at.
8 DR, SANTANA: Dr. Adanson?
9 DR ADAMSON: Steve, | think there are

10 really two scenarios. One is that there are

11 observations made by an i ndependent | aboratory that

12 hadn't necessarily set out to generate the data
13 that was going to go to the agency but that is
14 i mportant data. There, | think the scientific
15 method is a pretty robust one. That is, it

16 undergoes peer review and if it is inportant

17 someone ought to repeat it and show the same thing.

18 I would hold any of those observations to the sane

19 standards. | mean, if something is not

20 reproduci bl e by another |aboratory, it is not to

21 say throw it away but it should rai se sone

22 guestions.

23 I think what we have been spending nore

24 tine on is, okay, we are undertaking a program the

25 sol e objective of which is really to provide
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gui dance for drug devel opnent. There, | think if
you have a standardi zed approach where the

met hodol ogy is well described and there are
standard operating procedures--again, it isn't GP
but it isn't the opposite of GP but it is severa
steps toward it--and | would |love to hear Peter
Houghton's opinion on this--but | think it would be
reasonabl e to get access to the raw data. Because
usually the limtation of GLP is manpower and
resources, and if it is inportant and we can do a
data dunmp and sonmeone el se at the agency can crank
through it to see if we get the sane results, |
think that is a reasonabl e approach

DR. H RSCHFELD: Dr. Hastings, there is a
seat there with a microphone and you can take that,
and | will just clarify the question. Wen we said
primary data, that is synonynous with raw dat a;
that is unprocessed data.

DR HASTINGS: Right. | just want to nake
one point. Actually, we have tal ked about the
pet--well, the conpanion aninal studies. | believe
that under the regulations if you do an
experinental study in conpanion aninmals or pets you
have to have an IND with the Center for Veterinary

Medi ci ne.
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DR. KHANNA: | will just briefly respond.
That is not necessarily true. |t depends on the
basi s around which you are trying to pursue the
drug. If you are pursuing that drug for a
veterinary indication it needs to go through the
CYM If you are not, the CYMhas told us that they
woul d not want to be involved in the review of that
data that is going towards the human devel opment of
a drug. In fact, they request fromus to get
regul atory discretion fromthe hunman side.

DR. HASTINGS: So, you have al ready
di scussed that with CVW

DR KHANNA:  Yes.

DR. H RSCHFELD: | can just verify that |
was specifically involved in a case or consulted
where it turned out to be Dr. Khanna who was
submitting a protocol and we were asked whet her
this was going under an I ND that existed for human
studies, and we were able to verify that, yes, it
was under an IND for human studies and that the
data would feed into the collective pool of data
for understanding the potential hunman application
and then the Center for Veterinary Medicine
graceful ly withdrew.

DR. WLLIAMS: It seenms |like a small
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wor ki ng group between the Center for Veterinary
Medi ci ne and FDA and oncol ogy groups especially
could work out sone kind of formal/informal
arrangenent .

DR. SANTANA: Yes, | think that would be
critical because as this experinent unfolds over
the next few years we want to make sure that the
data that we are collecting, and the way we are
collecting the data will be acceptable to the
agency because, if not, we are going to be faced
with the issue of how do we advance drug
devel opnment in children if the data, for one reason
or another, hits a regulatory snarl and is not
accepted by the agency. | think Donna had a
question or a coment.

DR PRZEPI ORKA: Yes, for the record, if
an academic institution participates in a trial
that goes to the FDA, the FDA can cone and audit
that acadenmic institution to nmake sure their
clinical trial was done appropriately. |[If an
academ c | aboratory has their data used to support
an IND, is that |aboratory open for being audited
by the FDA as wel|?

DR H RSCHFELD: The data fromthat study

woul d be, and we have had circunstances where there
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were, let's say, perceived irregularities in data
froma | aboratory under a nunmber of |INDs and what
we have done is for-cause inspections of that
facility. But if it is a single study that an
academ c | aboratory is doing and the data appear to
be internally consistent and robust, that usually
is not atrigger for an audit.

DR. SANTANA: Dr. Gillo?

DR CRILLOLOPEZ: In the setting of an
existing NDA, that is a product that has been
approved let's say for an adult nmalignancy, that
NDA is a pharnaceutical conpany's NDA that has been
subnmitted to the FDA and obtai ned that approval
Usual ly the way the data works its way into that
NDA and the overall|l database is through the
phar maceuti cal conpany. So, one way that your data
woul d get to the hands of the FDA woul d be through,
inthis case, this third party pharnmaceutica
conpany that then transmits it to the FDA and the
FDA will ask for the raw data. 1In fact, in
phar maceuti cal conpanies we practically always
submit the raw data to the FDA in addition to all
anal yses and interpretations, etc., with sone
exceptions where a publication mght be sufficient

for sone particul ar purpose. So, in nmany
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situations you would be working with the
pharmaceutical conpany to put data in a format that
woul d be acceptable to the FDA unl ess you held your
own IND, and then you would file the data to your
IND, if | amcorrect.

DR H RSCHFELD: Right, and again we are
not restricting it to the NDA filing final phase of
devel opment but we are opening the whol e di scussion
to all aspects of product devel opnent.

DR GRILLO LOPEZ: Yes, | understand but
just wanted to nake the point again, as | did
earlier this norning, that as we are conducting
this discussion it is nissing one | eg of the stool
I amthe only industry representative around this
table, and to make this discussion nore effective
we shoul d have had other industry representatives
and presenters who are nore expert than | on
pedi atri c oncol ogy.

DR SANTANA: Dr. Gillo, noted again in
the discussion of the afternoon of that issue.
Susan, you had a comment ?

DR VEINER. Yes, | guess | wanted to tie
it to the discussions earlier in the day fromthe
public's perspective, fromthe famly's

perspective. That is, the nost val uabl e resources

file:////[Tiffanie/C/Dummy/0317PEDI.TXT (352 of 354) [4/6/2004 2:05:44 PM]



file:/l1/ITiffanie/C/Dummy/0317PEDI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

353
I think that we all have in this situation are the
pati ent resources, the nunber of kids who are
involved and their well being and time. Insofar as
the conduct of any preclinical or nonclinica
activity is done for its own sake or is done
without it being in direct service of advancing
therapies for kids, | think we have to question
that and be mindful of that.

In addition, | think it is very inportant
that the agency, when they consider what they
require of sponsors or what kinds of studies they
bel i eve shoul d be done on kids given what has
happened in the preclinical setting, the notion
that resources have to be conserved--that risk has
to outwei gh benefit, to be sure--but that resource
have to be conserved because they nake conmtnents
into the future that may not be necessary | think
is vital, and it is a vital selling point to the
famlies conmunity to hear that from you and
appreciate the exquisite nature with which the
di scussion is taking place.

DR. SANTANA: | think that is a very good
concl udi ng comment for the discussion this
afternoon and | couldn't have said it any better.

So, unless the agency requests that we provide any
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further comments, | think we have attenpted to give
you the best that we could, given what we were
asked to comment on. So, | want to thank everybody
that participated. | know it was a tough

di scussion this afternoon because it was nore
theoretical based rather than practice based but,
hopefully, in the future, once we get nore data, we
can probably relate it to nore practical issues at
some future point.

DR HI RSCHFELD: And | want to thank all
of you for helping us. W could say that we are at
the edge and trying to push it but we don't even
know where the edge is, and | thank all of you for
hel pi ng us expl ore the unknown with the hope that
the future will be the known, and our gratitude is
not ed t o0o.

DR. SANTANA: Thank you, Dr. Hirschfeld

[ Wher eupon, at 5:10 p.m, the proceedings

wer e adj our ned. ]
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