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 P  R  O  C  E  E  D  I  N  G  S  

 Cal l  to Order  

 DR. LINK:  Good morning.  This is a 

meet ing of  the Pediatr ic Oncology Subcommit tee.  As  

I  th ink you know, we are here to discuss endpoints 

for  t r ia ls intended to support  the approval  of  new 

drugs for the t reatment of  pediatr ic brain tumors.  

 Before we start ,  I  would l ike to go around 

the room, so we can have the panel ists introduce 

themselves.  Why don' t  we start  wi th Dr.  Pol lack 

over there in the corner and go just  around the 

room.  Tel l  us your name, your af f i l iat ion and your  

area of  expert ise.  

 Introduct ion of  Commit tee  

 DR. POLLACK:  My name is Ian Pol lack.   I  

am a neurosurgeon.  I  am from the Chi ldren's 

Hospi ta l  of  Pi t tsburgh. 

 DR. ARMSTRONG:  I  am Danny Armstrong.  I  

am a pediatr ic psychologist .   I  am at the 

Universi ty of  Miami.  

 MR. LUSTIG:  I  am Craig Lust ig.   I  am the 

Execut ive Director of  the Chi ldren's Cause for 
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Cancer Advocacy and a pediatr ic brain tumor 

survivor.  

 DR. SWISHER:  I  am Luice Swisher.   I  am a 

new Pat ient  Representat ive here.   My daughter had 

medul loblastoma seven years,  and I  have been 

involved in advocacy since then. 

 

 DR. BOYETT:  James Boyett ,  

b iostat ist ic ian,  Chair  of  Biostat ist ics,  St .  Jude 

Chi ldren's Research Hospi ta l .  

 DR. REYNOLDS:  Pat Reynolds,  Director of  

Developmental  Therapeut ics at  Chi ldren's Hospi ta l  

of  Los Angeles,  Universi ty of  Southern Cal i fornia.  

 DR. GOLDMAN:  Stu Goldman at  Chi ldren's 

Memorial .  I  am a pediatr ic oncologist .  

 DR. WARREN:  I  am Kathy Warren.  I  am a 

pediatr ic neuro-oncologist  at  the Nat ional  Cancer 

Inst i tute.  

 DR. COHEN:  I  am Ken Cohen.  I  am a 

pediatr ic neuro-oncologist  at  Johns Hopkins.  

 DR. BLANEY:  I  am Susan Blaney.  I  am a 

pediatr ic oncologist ,  Texas Chi ldren's Cancer 
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Center.  

 DR. KUN:  Larry Kun, 

radiologist-oncologist ,  St .  Jude Chi ldren's 

Research Hospi ta l  and Pediatr ic Brain Tumor 

Consort ium. 

 DR. MEYERS:  Chr ist ina Meyers,  

Neuropsychology, at  M.D. Anderson Cancer Center.  

 MS. CLIFFORD:  Johanna Cl i f ford,  Execut ive 

Secretary to the ODAC, FDA. 

 DR. LINK:  I  am Michael  L ink,  a pediatr ic 

oncologist  f rom Stanford.  

 DR. PACKER:  Roger Packer,  pediatr ic 

neurologist ,  Chi ldren's Nat ional  Medical  Center,  

Washington, D.C. 

 DR. SMITH:  Malcolm Smith,  pediatr ic 

oncologist  at  the Cancer Therapy Evaluat ion Program  

at the Nat ional  Cancer Inst i tute.  

 MS. HAYLOCK:  Pamela Haylock,  oncology 

nurse and Consumer Representat ive.  

 DR. GOOTENBERG:  Joe Gootenberg.   I  am 

with the Off ice of  Oncology Drug Products,  Div is ion  

of  Biological  Oncology Products in the FDA.  I  am a  
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pediatr ic oncologist .  

 DR. SRIDHARA:  I  am Rajeshwari  Sr idhara,  

Stat ist ical  Team Leader,  Oncology Drug Products.  

 DR. DAGHER:  I  am Ramzi Dagher f rom the 

Divis ion of  Drug Oncology Products,  FDA, and 

pediatr ic oncologist .  

 DR. WEISS:  I  am Karen Weiss,  a lso a 

pediatr ic oncologist .   I  am the Deputy Off ice 

Director,  Off ice of  Oncology Drug Products,  FDA. 

 DR. PAZDUR:  Richard Pazdur,  Off ice 

Director.  

 DR. LINK:  Let  me go through a couple of  

administrat ive th ings.  First  and foremost,  as we 

have learned from the microphones, to make them 

work,  you push the button, and the transcr ipt ionist  

would l ike very much for us to use the microphones.  

 You know that they are on when the l i t t le red 

l ight  goes on, so i f  your th ing isn' t  working, t ry 

to f ind one that does.  The second thing, when you 

are f in ished talk ing,  turn them off .  

 I f  you have something to say,  t ry to get 

my at tent ion,  ra ise your hand, something l ike that ,  



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  8 

so I  wi l l  put  you on a l is t  here of  people that  

want to make some comment.  

 Another point ,  p lease turn of f  your cel l  

phones. They are very annoying. 

 What else can I  te l l  you now? 

 Let me introduce Johanna, so she can go 

through the Conf l ic t  of  Interest  Statement.  

 Conf l ic t  of  Interest  Statement  

 MS. CLIFFORD:  Thank you.  The Food and 

Drug Administrat ion is convening today's meet ing of  

the Pediatr ic Oncology Subcommit tee of  the 

Oncologic Drugs Advisory Commit tee under the 

author i ty of  the Federal  Advisory Commit tee Act of  

1972. 

 The Pediatr ic Subcommit tee wi l l  d iscuss 

endpoints for  c l in ical  t r ia ls intended to support  

the approval  of  new drugs to t reat  pediatr ic brain 

tumors.   This topic is a part icular matter of  

general  appl icabi l i ty .  

 Unl ike issues in which a part icular f i rm's 

product is discussed, the topic of  today's meet ing 

may af fect  a l l  products under development,  as wel l  
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as those current ly being used to t reat  pediatr ic 

brain tumors and their  sponsors.  

 The members and consul tants have been 

screened for potent ia l  f inancial  conf l ic ts of  

interest  wi th respect to the products and f i rms 

that could be af fected by today's discussion. 

 Based on the agenda for today's meet ing 

and al l  f inancial  interests reported by the members  

and consul tants,  no conf l ic t  of  interest  waivers 

have been issued in connect ion wi th th is meet ing.  

 We would l ike to remind the members and 

consul tants that  i f  the discussions involve any 

other products or f i rms not already on the agenda 

for which an FDA part ic ipant has a personal  or  

imputed f inancial  interest ,  the part ic ipants need 

to exclude themselves f rom such involvement and 

their  exclusion wi l l  be noted for the record.  

 In the interest  of  fa i rness, FDA 

encourages al l  other part ic ipants to advise the 

Subcommit tee of  f inancial  re lat ionships that  they 

may have with any f i rm whose product they wish to 

comment upon. 
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 Thank you. 

 DR. LINK:  Let  me go br ief ly through what 

is the plan for the day.  As you can see from the 

agenda, or i f  you have i t  in f ront  of  you, we have 

the morning f i l led wi th presentat ions to help us 

come to some conclusions about potent ia l  endpoints 

to be used, and then af ter  the break this morning, 

we wi l l  have t ime for quest ions.  

 What I  would l ike to do is i f  there are 

burning issues that relate speci f ical ly to an 

indiv idual  presentat ion,  we could handle them at 

that  point ,  but  I  would l ike to sort  of  handle more  

general  quest ions regarding al l  the presentat ions 

af ter  a l l  of  the morning's presentat ions have been 

completed.  Af ter  lunch, we wi l l  address the 

quest ions which you should have received, the 

meet ing quest ions,  which we are here to provide 

advice to the FDA. 

 I f  there is no other commentary,  let  me 

begin by introducing or asking Dr.  Karen Weiss to 

begin today's session. 

 Opening Remarks  
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 DR. WEISS:  Good morning.  First  of  a l l ,  I  

want to welcome members of  ODAC and consul tants to 

the Pediatr ic Subcommit tee to ODAC.  I  very much 

appreciate your t ime that you devoted to prepar ing 

for th is meet ing,  for  being here today to help 

advise the FDA on this important topic.  

 As you al l  know, the topic for  today is a 

focus on drug development for  the t reatment of  

pediatr ic pat ients wi th pr imary brain tumors,  and 

in part icular,  we are going to focus on issues 

related to endpoints.  

 [Sl ide. ]  

 As I  said,  the topic for  today is to 

discuss pediatr ic brain tumors.   But before we can 

talk about issues in pediatr ic brain tumors,  we 

have to step back a minute and think about how that  

f i ts  into the context  of  drug development and 

part icular issues for pediatr ic oncology, because, 

of  course, pediatr ic brain tumor pat ients are a 

subset of  the larger pat ients,  the pediatr ic 

oncology pat ients.  

 [Sl ide. ]  
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 But before we can actual ly ta lk about 

pediatr ic oncology, we need to then sort  of  th ink 

about some basics,  and those are the issues that 

af fect  general  pediatr ics,  because there are some 

very important pieces of  legis lat ion that  are 

designed to help promote and develop drugs for 

pediatr ic diseases in general  and those certainly 

impact on pediatr ic oncology as wel l  as pediatr ic 

brain tumors.  

 In addi t ion,  we also need to th ink about 

some of  the issues that are relevant in general  

oncology, in part icular endpoint-related issues.  

So, i f  you think about my people or pediatr ic 

pyramid here,  we are going to f i rst ,  because I  

consider mysel f  a pediatr ic ian f i rst ,  ta lk about 

issues related to general  pediatr ics.  

 [Sl ide. ]  

 There are some unique things related to 

drug development in general  pediatr ics that  real ly 

aren' t  necessar i ly  appl icable to the adul t  drug 

development wor ld,  and that is that  there are 

real ly two main pathways for drug development and 
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to get data in pediatr ics.  

 One is that  there is a drug that has been 

intended and developed to study a unique pediatr ic 

disease.  In that  set t ing,  the drug development 

paradigm is what everybody knows there are Phase I ,  

I I ,  I I I ,  etcetera,  studies pr imari ly done in the 

intended populat ion,  and then the indicat ion and 

approval  is  for  that  part icular pediatr ic use. 

 There is also a much more common si tuat ion 

that everybody in pediatr ics is very painful ly 

aware of  and for which legis lat ion over the past 

decade or two has been designed to t ry to f ix  that  

problem, and that is that  there is a drug under 

study or approved for a disease that occurs in the 

adul t  populat ion.  

 Again,  as everybody in pediatr ics is 

painful ly aware, those drugs then tend not to be 

evaluated part icular ly in the pediatr ic 

populat ions.   They just  get  used, pr imari ly used as  

we say "of f  label ,"  and there real ly aren' t  good 

data to real ly support  the dosing or even the 

ef f icacy in those populat ions.  
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 So, as i t  at tempts to t ry to get and 

promote more pediatr ic data,  there are two 

important pieces of  legis lat ion and. even though 

the focus of  today's meet ing is not to discuss 

these pieces of  legis lat ion,  i t  is  important to 

know about these, because they real ly do play a 

part  and, in part icular,  the lat ter  one, the Best 

Pharmaceut icals for  Chi ldren's Act,  or  BPCA. 

 But BPCA and PREA, or the Pediatr ic 

Research Equi ty Act,  are two important pieces of  

legis lat ion that  are real ly aimed at  and developed 

to encourage or require,  as the case may be, 

pediatr ic studies and pediatr ic data.  

 [Sl ide. ]  

 Since a lot  of  people have quest ions about 

what these two are,  on this s l ide I  have just  put  

down some of the di f ferences in issues with them. 

 BPCA is commonly referred to as the 

carrot ,  and PREA as the st ick.   The reason why is 

that  BPCA process, to get pediatr ic data,  pediatr ic  

studies under BPCA, th is is voluntary.  

 Companies can agree to do this or decide 
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not to do these studies,  and there are incent ives 

that are at tached to developing and conduct ing 

studies as part  of  BPCA, and that incent ive is s ix 

months of  market ing exclusiv i ty at tached to the 

exist ing patent protect ion or exclusiv i ty,  whi le 

PREA, on the other hand, is required, and there are  

no f inancial  incent ives associated with that .  

 The other important issue that I  have 

highl ighted in yel low is that ,  under BPCA, the 

exclusiv i ty is at tached to the ent i re moiety,  and 

that means there are many drugs that exist  in 

creams and topicals and powders,  long act ing and 

extended release, and al l  that  k ind of  th ing,  and, 

i f  a company does a study on one formulat ion,  i f  

you wi l l ,  of  that  drug, the ent i re gamut of  

formulat ions and preparat ions receive the 

exclusiv i ty.  

 In addi t ion,  for  BPCA, the studies can be 

done for the same indicat ion as used and approved 

in adul ts,  or  i t  can be for an ent i re ly completely 

di f ferent indicat ion,  and, s ince Dr.  Reynolds is 

here,  I  wi l l  ment ion one of  them that I  know is 
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near and dear to him which is Accutane or 

isotret inoins,  which are approved for acne.  There 

is a lot  of  interest  in evaluat ing and looking at  

th is drug for neuroblastoma.  I t  would be a 

completely di f ferent indicat ion.  

 Another example is tamoxi fen approved and 

widely used for t reatment,  hormonal t reatment in 

breast cancer.  Under BPCA, th is drug was studied 

and evaluated in chi ldren with McCune Albr ight  

syndrome, a completely di f ferent condi t ion.  

 Under PREA, i t  is  only the actual  

preparat ion or formulat ion of  the drug, not al l  

preparat ions,  not extended release and other forms 

of  the drug, and i t  can only be appl ied to the 

indicat ion that is approved for the adul t  use.  So,  

i t  has to basical ly be the same condi t ion in adul ts  

as in chi ldren to be appropr iate for  PREA. 

 I  th ink those are the main issues.  As Dr.  

L ink said,  i f  there are any quest ions about th is,  

we can discuss this later on in the discussion 

sect ion.  

 [Sl ide. ]  
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 So, wi th that  in mind, there are a number 

of  chal lenges to pediatr ic drug development as a 

general  concept,  not  focusing on pediatr ic oncology  

in part icular.  

 That is,  when you have adul t  data in an 

adul t  indicat ion,  whether i t  is  the same or 

di f ferent than in chi ldren, the part icular pieces 

of  legis lat ion basical ly say that i t  may be 

appropr iate to extrapolate some of the adul t  safety  

or even ef f icacy data to chi ldren.  But that  is  a 

very,  very di f f icul t  th ing to do. 

 I t  is  much easier said than done, and the 

reason why is that  there may be signi f icant 

di f ferences in the pathophysiology of  the disease 

despi te i t  being considered " the same disease" in 

adul ts and chi ldren. 

 Sepsis is one case in point .   Lots of  

d iscussion about whether or not pediatr ic sepsis is  

the same as sepsis in adul ts,  and we had lots of  

d iscussion when we were thinking about th is 

part icular scenar io,  because di f ferences in 

outcomes, di f ferences in the source of  the sepsis,  
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et  cetera,  might make i t  very di f f icul t  to 

general ize data f rom adul ts.  

 The drug i tsel f  may actual ly work 

di f ferent ly in the pediatr ic populat ions.   We know 

that there might be signi f icant di f ferences in the 

pharmacokinet ics part icular ly because of  

d i f ferences in organ maturat ion,  and that is 

part icular ly t rue when you think about the very 

youngest of  the pediatr ic age groups. 

 Outcome measures may be qui te di f ferent 

and we have people here that  are experts in issues 

about pat ient  reported outcomes.  I t  may be very,  

very di f f icul t  to apply certain scales that  are 

appropr iate for  adul ts down to the pediatr ic age 

ranges to look at  these outcomes, or drugs that are  

approved based on pulmonary funct ion test ing where 

i t  is  very di f f icul t ,  i f  not  impossible,  to 

evaluate PFTs in young chi ldren. 

 There are certainly di f ferences across al l  

the pediatr ic age groups when you think about 

neonates and infants al l  the way up to adolescents,  

and so therefore i t  may be di f f icul t  to even 
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general ize f rom one age group down to another.   I t  

may be very important to include al l  the relevant 

age groups in the c l in ical  studies.  

 As everybody knows, procedures in sampl ing 

may be qui te a bi t  more di f f icul t  in the pediatr ic 

populat ions.   I t  may be di f f icul t  to evaluate 

pharmacokinet ics fu l ly  because of  the requirement 

for  certain blood volumes or for  var ious types of  

procedures.  

 Formulat ions,  and this is a part icular 

issue when you think about both PREA and BPCA, i f  

something is approved in an oral  tablet  

formulat ion,  obviously,  young chi ldren can' t  

swal low pi l ls ,  and the abi l i ty  to develop an 

appropr iate sui table pediatr ic formulat ion might be  

qui te di f f icul t .  

 Ethical  considerat ions,  not as much of  an 

issue in pediatr ic oncology as i t  is  in other 

scenar ios,  but  the whole issue of  put t ing chi ldren 

on tr ia ls and the fact  that  they can' t  legal ly give  

consent leads to a whole host of  addi t ional  

protect ions af forded for chi ldren. 
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 Then, in many diseases in pediatr ics,  

part icular ly pediatr ic oncology in part icular and 

part icular ly in pediatr ic brain tumors,  sample s ize  

considerat ions may make i t  qui te di f f icul t  to 

enrol l  numbers of  pat ients to real ly show what one 

wants to show. 

 [Sl ide. ]  

 So, we have talked a l i t t le bi t  about 

general  pediatr ics,  and then I  am going to move on 

to some of the issues related to general  oncology. 

 In that  respect,  I  want to focus on endpoints 

because i t  real ly is the main point  of  today's 

meet ing.  

 [Sl ide. ]  

 Before I  do that,  I  just  want to ment ion 

that there are two types of  approvals,  i f  you wi l l ,  

and those are related to the types of  endpoints 

that  are being evaluated in pr imary ef f icacy 

t r ia ls.  

 There is regular approval ,  we refer to 

th is as RA of tent imes.  RA is not for  ret inoic 

acid,  but  regular approval  in th is set t ing.   
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Products can be approved on a regular approval  

basis i f  they show a direct  measure of  c l in ical  

benef i t ,  such as longer l i fe or in diseases that 

don' t  have a mortal i ty outcome and proved 

symptomatology, such as rheumatology tr ia ls,  or  

they can be granted regular approval  i f  the drug is  

studying an accepted surrogate for  c l in ical  

benef i t ,  and we al l  know that there are many, many 

surrogates that are ut i l ized and accepted, such as 

lowering blood pressure,  cholesterol ,  et  cetera.  

 Then, there is something cal led 

accelerated approval ,  of ten abbreviated AA.  

Accelerated approval  can be granted i f  a drug is 

being studied for a ser ious and l i fe threatening 

disease, and i t  is  evaluat ing an endpoint  that  is  

reasonably l ikely to predict  c l in ical  benef i t .  

 The proviso in accelerated approval  is  

that  the appl icant must fur ther study that 

surrogate.   Usual ly,  i t  is  in the postapproval  

set t ing to actual ly ver i fy and conf i rm the cl in ical  

benef i t .  

 [Sl ide. ]  
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 So, wi th that ,  let  me talk a l i t t le bi t  

about some of  the major endpoints that  are used in 

oncology sett ings,  and certainly survival  comes out  

f i rst  and foremost.   I t  is  considered of tent imes 

the gold standard.  

 Survival  is  measured from, t ime from 

randomizat ion to death,  and i t  has,  of  course, a 

number of  strains including the fact  that  i t  is  

unambiguous.  There is much less bias than in using  

other endpoints,  and i t  is  qui te precise.   We know 

exact ly when the event occurs.  

 I t  has i ts l imi tat ions including the fact  

that  i t  of tent imes requires a large sample s ize,  

something that is qui te di f f icul t  in many of  the 

pediatr ic set t ings,  and a long fol lowup, and 

crossover therapy may confound the ef fect .  

 I f  an indiv idual  wi th cancer progresses, 

they wi l l  l ikely go on to addi t ional  therapies,  and  

the impact of  the addi t ional  therapies may have 

some impl icat ions for  evaluat ing the outcome of 

interest .  

 In t r ia l  design considerat ions,  general ly,  
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we need a randomized concurrent control  group to 

real ly determine and evaluate survival .   

Progression free survival  is  of tent imes used in 

oncology sett ings.   I t  is  t ime from randomizat ion 

to progressive disease or death.  

 The strength of  th is outcome measure is 

that  i t  usual ly entai ls a smal ler  sample s ize and a  

shorter durat ion of  fo l lowup than would be needed 

for survival ,  and the di f ferences are not obscured 

by secondary therapy. 

 Once an indiv idual  progresses, they have 

reached their  endpoint ,  they are of f  study, they 

can go on to addi t ional  therapies,  and that is an 

of f  study.  But they have reached their  endpoint ,  

they go on to addi t ional  therapies,  and so there is  

not th is problem with the crossover.  

 L imitat ions to th is k ind of  measure is 

that  i t  is  very important to have appropr iate 

methods to determine disease progression, and this 

is an issue that we wi l l  hopeful ly get into later 

on today in terms of  measurements on pat ients wi th 

brain tumors whether i t  is  a methodology and how 
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precise can we determine disease progression. 

 I t  a lso has much greater potent ia l  for  

b ias in determining when an indiv idual  progresses. 

 Tr ia l  design considerat ions,  s imi lar  to 

the survival  outcome, general ly requires a 

randomized, bl inded, control  arm.  Because most of  

the oncology therapies cannot be bl inded, though, 

we have lately been much more involved in our drug 

companies wi th the development of  independent mass 

radiographic review panels to actual ly assess the 

outcome. 

 Then, i t  is  very important to evaluate al l  

pat ients using the same tools at  the same 

schedules.  

 Then, f inal ly,  response rate has a number 

of  strengths as wel l  and the fact  that  tumor 

shr inkage general ly is taken to be evidence of  a 

drug ef fect .   The caveat I  th ink in part icular wi th  

pat ients wi th brain tumors is that  th ings such as 

radiat ion and steroids may actual ly have some 

confounding abi l i ty  to direct ly determine the 

response rate.  
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 The l imi tat ions;  s imi lar  to the PFS 

outcome, there need to be rel iable methods to 

measure i t ,  there is a lot  of  quest ions about what 

is the c l in ical  meaning, and i t  is  going to depend 

real ly on the disease sett ing whether or not 

response rate confers a type or can reasonably be 

considered to lead to a c l in ical  benef i t .  

 I t  is  very important when you are looking 

at  response rate to make sure that  there is a 

durabi l i ty  component at tached to i t .  

 Tr ia l  design considerat ions,  th is is one 

of  the outcome measures that usual ly can be 

establ ished in a s ingle-arm tr ia l .   I t  is  important  

to make sure that  the def in i t ion of  response is 

prospect ively determined whether or not one is 

looking at  complete responses, or complete 

responses plus part ia l  responses, or some var iat ion  

of  that  theme. 

 [Sl ide. ]  

 Then, f inal ly,  I  just  want to ment ion that 

in the oncology of f ice,  we have had a number of  

your projects to develop guidances for endpoints.   
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There is a general  endpoints guidance document that  

is  in development.   I  know you have al l  received 

copies of  i t  in your background informat ion.  

 The draf t  was out for  publ ic comment.   We 

received comments back and now those addi t ional  

comments have been incorporated and there is 

another draf t  that  is  in c i rculat ion and we hope to  

be able to issue that document in the near future.  

 We have also then developed a project  to 

look at  d isease-speci f ic  guidances, and on this 

s l ide is a l is t  of  the number of  d isease-speci f ic  

areas that the Off ice,  as a whole,  has started to 

look into.  

 There has been a process for th is,  which 

is f i rst  holding a publ ic workshop to sol ic i t  input  

f rom experts and then to take that input f rom the 

workshop and take i t  to ODAC, the Oncology Drugs 

Advisory Commit tee.  That is the only commit tee 

that is basical ly legal ly developed to actual ly 

speci f ical ly advise the FDA. 

 I  have highl ighted the last  two disease 

areas, acute leukemia and brain tumors,  because, of  
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course, those are two areas where there is 

s igni f icant over lap between both adul ts and 

pediatr ics,  and I  wi l l  come back to that  in a 

minute.  

 [Sl ide. ]  

 So, we have talked about general  

pediatr ics,  we have talked about general  oncology, 

and going up my pyramid,  how does that ef fect  or  

what is important to know about that  wi th respect 

to pediatr ic oncology as a whole.  

 [Sl ide. ]  

 I  have a couple comments about that .   

First  of  a l l ,  th is whole issue of  extrapolat ion is 

di f f icul t  in many pediatr ic set t ings and in 

part icular I  th ink in pediatr ic oncology, because 

many adul t  cancers do not occur in chi ldren and 

vice versa.  Therefore,  the abi l i ty  to extrapolate 

the data f rom the adul t  exper ience is qui te 

l imi ted.  

 There is a lot  of  hope that th is may 

increase when and i f  there is greater understanding  

of  tumorigenesis and mechanisms of  act ion 
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especial ly now with a lot  of  ef for t  at  molecular 

targets,  but  that  is  st i l l  a work in process. 

 L ike many other pediatr ic set t ings,  the 

oncology community and pediatr ic oncology is 

thankful ly very smal l  in terms of  the pat ient  

populat ions.   Most of  the diseases, i f  not  a l l  of  

them, are orphan indicat ions.   Therefore,  studies 

may be di f f icul t  to enrol l  and take a long t ime to 

complete.  

 Then, there could be compet ing pr ior i t ies.  

 I f  there are a number of  potent ia l ly  act ive drugs 

that are potent ia l ly  interest ing to study a 

part icular disease, i t  may not be possible to 

evaluate al l  of  them in an expedi t ious manner,  and 

the NCI,  COG, et  cetera,  I  know have to th ink 

careful ly about how to pr ior i t ize because the human  

resources are so scarce. 

 And then impact of  BPCA, the Best 

Pharmaceut icals for  Chi ldren's Act,  has a role and 

we wi l l  get  into that  as wel l  in just  a minute,  I  

wi l l  have an example for  that .   I t  does help 

provide informat ion in drug labels.  
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 [Sl ide. ]  

 Simi lar  to the overal l  issues and 

endpoints in cancer,  the same approval  mechanisms 

apply to pediatr ic cancer,  the regular approval  and  

accelerated approval  i f  there is a surrogate 

reasonably l ikely to predict  benef i t .  

 The same eff icacy endpoints in general  are 

appl icable to pediatr ic oncology, survival ,  

progression-free survival ,  response rates,  et  

cetera.  

 I  ment ioned the two workshops that have 

some relevance to pediatr ics that  have already 

occurred are the Adul t  Leukemia Workshop, which was  

held in June of  2005, and that included a lot  of  

d iscussion about pediatr ic ALL and AML.  I  would 

say that the discussions in that  workshop were 

qui te relevant regardless of  what age populat ion 

you are ta lk ing about.  

 In contrast ,  the Brain Tumor Workshop that 

occurred in January of  2006, and you wi l l  hear a 

summary of  that  f rom Dr.  Larry Kun short ly,  d id not  

address the unique issues related to chi ldren with 
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brain tumors,  including such things as the 

heterogenei ty of  the tumors,  the s igni f icant 

di f ferences across the ranges of  ages and the 

impact on var ious types of  t reatment and long-term 

sequelae. 

 Those type of  d iscussions that didn' t  

occur real ly is what prompted most of  you and or 

many of  you at  th is table to ask about whether or 

not we can actual ly hold a speci f ic  workshop 

devoted to pediatr ic pat ients wi th brain tumors,  

and that was the genesis of  today's meet ing.  

 [Sl ide. ]  

 So, we have talked about now a number of  

aspects of  my tr iangle,  so that  br ings us then to 

the main topic at  hand, which is pediatr ic brain 

tumors.   A couple of  words about pediatr ic brain 

tumors,  because you are going to hear about the 

subject  matter experts in just  a minute.  

 [Sl ide. ]  

 There are many drugs that are used to 

t reat  chi ldren with brain tumors.   These in general  

tend to be older drugs r ight  now and they tend to 
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be used of f  label .  In fact ,  there are a number of  

drugs that are being used, but most of  them do not 

have speci f ic  pediatr ic indicat ions or data 

speci f ical ly relevant to pediatr ic oncology in 

these labels.  

 That was then and so this is now.  Moving 

forward, I  th ink there is a great amount of  

interest  to study new agents in a number of  

pediatr ic diseases with the pr imary goal  to 

ident i fy and l icense ef fect ive drugs to advance the  

f ie ld.  

 A secondary goal  would be even i f  these 

drugs prove to be not ef fect ive or too toxic to be 

used, to basical ly be able to use that data,  and 

BPCA is a good incent ive for  that ,  to enhance the 

pediatr ic informat ion that is in the label .  

 [Sl ide. ]  

 As an example,  th is is taken from the 

Pediatr ic Use Sect ion of  the temozolomide label .   

Temodar,  as probably people are aware, is approved 

for use in adul t  brain tumor pat ients.   The 

label ing speci f ical ly says adul t  astrocytoma and 
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adul t  g l ioblastoma pat ients.  

 As people are very aware, i t  is  used qui te 

a bi t  in pediatr ic brain tumor pat ients.   The 

Pediatr ic Use Sect ion of  the label  speci f ical ly 

states that  Temodar ef fect iveness in chi ldren has 

not been demonstrated and then i t  goes on to 

descr ibe the two open label  Phase I I  t r ia ls that  

were conducted as part  of  BPCA, and the types of  

pat ients that  were included in those tr ia ls,  and 

conclusion that the toxic i ty prof i le in chi ldren is  

s imi lar  to adul ts.  

 I t  is  a very,  very typical  k ind of  

informat ion and wording that comes through BPCA, 

and whi le i t  is  important and useful  informat ion,  I  

th ink I  would submit  that  what the f ie ld real ly 

needs is to real ly ident i fy ef fect ive therapies.  

 [Sl ide. ]  

 So, today's meet ing is going to include, 

as Dr.  L ink already ment ioned, a number of  

presentat ions and then fol lowing our open publ ic 

hear ing,  we are going to spend the rest  of  the day 

having a discussion on this topic.  
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 [Sl ide. ]  

 We have developed a number of  quest ions 

for  th is commit tee to th ink about including the 

value and pi t fa l ls  of  developing r isk based 

categor ies,  possible pat ient-disease related 

factors to consider for  such categor izat ion,  

pr imary ef f icacy outcomes for l icensure,  speci f ic  

issues related to neurological  toxic i ty including 

what to measure,  how to measure i t ,  and when to 

assess, and potent ia l  set t ings for  non- infer ior i ty 

studies.  

 Here,  we are th inking most ly about agents 

that  may be intended to reduce toxic i ty whi le being  

able to maintain ef f icacy.  

 That is my segue then into introducing Dr.  

Rajeshwari  Sr idhara,  team leader in our Div is ion of  

Oncology Drugs, to ta lk about some of  the issues 

related to non- infer ior i ty design. 

 Thank you very much for your at tent ion.  

 Non-Infer ior i ty Tr ia l  Design  

 DR. SRIDHARA:  Thank you, Dr.  Weiss.  

 Good morning.  I  wi l l  be present ing some 
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of  the chal lenges in designing non- infer ior i ty 

t r ia ls for  evaluat ing t reatment of  cancer.  

 [Sl ide. ]  

 In a super ior i ty study, one is t ry ing to 

establ ish that  the new drug T is better than a 

placebo or an act ive control  C. 

 The control  in th is case may or may not 

have establ ished ef f icacy.   In non- infer ior i ty 

t r ia ls always the new treatment T is compared to an  

act ive control  C, and the object  is  to establ ish 

that  the new drug T is not much less ef fect ive than  

the control .  

 In th is case, the control  must have 

establ ished ef f icacy.   Non- infer ior i ty does not 

imply that  the two are not di f ferent or that  they 

are s imi lar .  

 [Sl ide. ]  

 The main object  is  to demonstrate ef f icacy 

in c l in ical  t r ia ls wi th new drug products which are  

conducted with the intent ion of  market ing the new 

product.  

 Two types of  c la ims can be made in such 
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studies,  a super ior i ty c la im or a non- infer ior i ty 

c la im. 

 A super ior i ty c la im is the f i rst  or  

preferred choice where the evidence is establ ished 

direct ly.   A non- infer ior i ty c la im, on the other 

hand, is not the preferred choice and the evidence 

is establ ished indirect ly;  that  is ,  there is no 

direct  comparison to placebo here and i t  is  assumed  

that the control  has an ef fect ,  and the 

interpretat ion could be misleading. 

 In other words,  a non- infer ior i ty c la im 

impl ies that  the ef fect  of  the t reatment and the 

control  are c lose..   However,  th is ef fect  could be 

benef ic ia l  or  not  benef ic ia l ;  hat  is ,  i f  the 

control  is  no di f ferent f rom placebo or worse than 

placebo, then the treatment is also no di f ferent 

f rom placebo or worse than placebo. 

 [Sl ide. ]  

 There are three basic assumptions in 

consider ing a non- infer ior i ty study.  The f i rst  one  

is that  the control  has a demonstrated benef ic ia l  

ef fect  and therefore cannot be another exper imental  
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therapy. 

 Secondly,  we can rel iably est imate the 

control  ef fect  s ize,  and thirdly,  what we cal l  as 

the constancy assumption, the control  ef fect  is  the  

same now as i t  was before;  that  is ,  whatever was in  

the histor ical  t r ia l  as the control  ef fect  

cont inues to be so even in the current t r ia l  

despi te a change in t ime; that  is ,  the populat ion 

pat ient  care,  et  cetera,  have remained same over 

the t ime per iod.  

 [Sl ide. ]  

 There are two opt ions for  designing a 

randomized control led t r ia l ,  namely,  to ei ther test  

the super ior i ty hypothesis or a non- infer ior i ty 

hypothesis.   I f  the bel ief  is  that  the new 

treatment T and the control  C are s imi lar ,  then, a 

non- infer ior i ty study is more appropr iate.  

 On the other hand, i f  the bel ief  is  that  

the T is super ior ,  then, a super ior i ty study is 

more appropr iate.  

 [Sl ide. ]  

 In a non- infer ior i ty t r ia l ,  there are two 
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aspects that  are important-- I  am sorry,  I  th ink I  

skipped one, so I  wi l l  go back and talk about th is.  

 In consider ing a non- infer ior i ty t r ia l ,  

three i tems have to be prespeci f ied,  the pr imary 

endpoint  of  the study as presented by Dr.  Weiss,  

e i ther/or a progression-free survival  or  response 

rate,  and the control  ef fect  s ize and the 

percentage of  th is ef fect  s ize,  a s ize that  is to 

be retained. 

 Now, I  am to the s l ide.  

 [Sl ide. ]  

 In a non- infer ior i ty t r ia l ,  there are two 

aspects that  are important to be considered.  

First ,  how wel l  we know the ef fect  of  the control ,  

is  the est imate of  ef fect  based on one tr ia l  or  

several  t r ia ls,  and what were the size of  the 

t r ia ls.  

 Second, how much of  the control  ef fect  can 

we af ford to give up, for  example,  can we give up 

25 percent,  50 percent,  or  75 percent of  the 

ef fect .  

 Furthermore, when the control  ef fect  is  
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est imated based on l imi ted data,  retaining at  least  

a del ta percent,  for  example,  50 to 75 percent of  

the control  ef fect  wi l l  l ikely ensure that the new 

treatment is better than placebo. 

 In the next couple of  s l ides,  I  wi l l  

explain some of the terminology that is used in 

c l in ical  t r ia l  designs. 

 [Sl ide. ]  

 In a super ior i ty t r ia l ,  the nul l  

hypothesis is that  there is no di f ference between 

the treatment and control  or  the hazard rat io is 1.  

 The al ternat ive hypothesis in th is case is that  

the hazard rat io of  t reatment to control  is  less 

than 1.  

 The premise of  conduct ing c l in ical  t r ia ls 

is to reject  the nul l  hypothesis on the observed 

data in order to prove the al ternat ive hypothesis.  

 That is,  we are always interested in showing that 

there is an ef fect .  

 [Sl ide. ]  

 In a non- infer ior i ty design, the nul l  

hypothesis is that  the hazard rat io of  the new 
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t reatment T to the act ive control  C is larger than 

a margin M versus-- for  example,  we could consider 

an al ternat ive hypothesis that  the hazard rat io is 

1,  meaning that the ef f icacy of  T is s imi lar  to 

that  of  C, or T is s l ight ly better than C.  Then an  

al ternat ive hypothesis wi th a hazard rat io of  0.95 

can be considered. 

 The margin M is determined based on the 

est imated act ive control  ef fect  s ize and the 

percentage of  th is ef fect  that  is  needed to be 

retained.  Again,  by reject ing the nul l  hypothesis,  

one establ ishes non- infer ior i ty between the 

treatment and the control .  

 [Sl ide. ]  

 Non- infer ior i ty impl ies that  the new 

treatment is not much less ef fect ive than the 

control .   Suppose X is the ef fect  s ize of  the 

act ive control ,  for  example,  suppose the point  

est imate of  the hazard rat io of  the control  to 

placebo is 0.5.   This impl ies an est imate of  the 

act ive control  ef fect  s ize is a 50 percent 

reduct ion in the r isk of  event.  
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 The term "percent retent ion" is percentage 

of  the control  ef fect  s ize X that is retained.  For  

example,  50 percent retent ion of  the 50 percent 

ef fect  s ize is 25 percent ef fect  s ize.   In other 

words,  the putat ive hazard rat io of  t reatment to 

placebo, i f  we were to conduct a t r ia l  wi th the 

placebo, then, the hazard rat io of  t reatment to 

placebo we assume to be 0.75. 

 [Sl ide. ]  

 As a f i rst  step, we need to est imate the 

s ize of  the act ive control  ef fect .   From a given 

study or studies,  we general ly descr ibe the ef fect  

by a point  est imate and a two-sided 95 percent 

conf idence interval .  

 We can say that 95 percent conf idence 

l imi t  that  the t rue ef fect  is  anywhere between 

these two conf idence l imi ts.   Potent ia l ly ,  we can 

consider four approaches to est imate the t rue 

control  ef fect .  

 I f  we choose the point  est imate as the 

act ive control  ef fect ,  then, th is wi l l  inf late the 

fa lse posi t ive rate.   On the other hand, i f  we 
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choose the other extreme, that  is ,  the lower 95 

percent conf idence l imi t  as the est imated control  

ef fect ,  then, the fa lse posi t ive rate wi l l  be very 

smal l .  

 A compromise is to use a lower gamma 

percent l imi t  as the est imated control  ef fect  which  

wi l l  ensure that the fa lse posi t ive rate be 0.025, 

for  example.   Choosing a f ixed margin approach, 

such as the hazard rat io is greater than or equal  

to 1.2 is qui te arbi t rary.  

 Whatever we choose as our est imate of  the 

control  ef fect ,  we have to then decide on how much 

of  that  ef fect  we are wi l l ing to give up, or,  in 

other words,  how much of  that  ef fect  we feel  

compared should be retained by the new drug. 

 [Sl ide. ]  

 There are several  methods used to est imate 

act ive control  ef fect  s ize,  and every method makes 

assumptions that are not ver i f iable.   In the 

absence of  ver i f icat ion,  general ly,  a more 

conservat ive method is preferred.  No method is 

ideal  and no one method is endorsed by the agency, 
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and al l  methods have some l imi tat ions.  

 [Sl ide. ]  

 I  wi l l  now present a hypothet ical  example 

of  a non- infer ior i ty t r ia l  design.  Suppose we know  

from histor ical  t r ia ls that  the point  est imate of  

the hazard rat io of  p lacebo to control  is  2.0,  that  

is ,  a 50 percent reduct ion in r isk of  death wi th 

control  compared to placebo, and the 95 percent 

conf idence l imi t  is  1.9 to 2.1,  therefore the t rue 

ef fect  may be anywhere between 1.9 and 2.1.  

 Then, for  example,  arbi t rar i ly  choosing a 

70 percent conf idence interval ,  the lower 70 

percent conf idence l imi t  is  1.97. 

 [Sl ide. ]  

 I terat ing the choice of  the est imate of  

the ef fect  s ize,  as seen in th is f igure,  the point  

est imate of  the hazard rat io is 2,  the lower 95 

percent conf idence l imi t  is  1.9,  and the lower 70 

percent conf idence l imi t  is  1.97. 

 [Sl ide. ]  

 Now, suppose we want to retain 50 percent 

of  the control  ef fect ;  that  is ,  i f  the t r ia l  could 
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be conducted comparing treatment to placebo, then, 

we expect that  the hazard rat io of  p lacebo to 

control  would be 1.49.  In th is t r ia l ,  we don' t  

have placebo, but th is is our assumption. 

 Suppose we can accrue 100 pat ients per 

uni t  t ime, and our al ternat ive hypothesis is that  

there is no di f ference between treatment and 

control ,  or  that  the hazard rat io is 1,  then, we 

need a minimum of 407 pat ients,  a l l  fo l lowed unt i l  

death,  or  roughly 1,000 pat ients unt i l  407 events 

are observed. 

 On the other hand, i f  the al ternat ive 

hypothesis is that  the t reatment is s l ight ly better  

than the control ,  that  is ,  the hazard rat io of  

t reatment to control  is  0.95, then, fewer pat ients 

wi l l  be necessary.  

 [Sl ide. ]  

 Apart  f rom the magnitude of  the act ive 

control  ef fect  s ize and the percent ef fect  to be 

retained, the sample s ize depends on how good the 

histor ical  data is,  do we have only one study or 

many histor ical  studies i f  there is only one 
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histor ical  study, then, the conf idence interval  for  

the hazard rat io wi l l  be large, that  is ,  there wi l l  

be more uncertainty about the ef fect  s ize.  

 In summary,  super ior i ty t r ia ls provide 

direct  evidence a new drug can be compared to 

placebo or control .  

 Non- infer ior i ty t r ia ls provide indirect  

evidence, and the new drugs must be compared to 

establ ished control ,  and the interpretat ion could 

be misleading. 

 [Sl ide. ]  

 For non- infer ior i ty t r ia l  considerat ion,  

act ive control  ef fect  must be wel l  character ized, 

that  is ,  we should be able to est imate the ef fect  

s ize,  and the control  ef fect  is  same now as i t  was 

before.  

 The non- infer ior i ty t r ia ls are general ly 

large.  Sample s izes for  a non- infer ior i ty t r ia l  is  

dependent on the magnitude of  the control  ef fect ,  

populat ion,  percent retent ion,  and the al ternat ive 

hypothesis.  

 [Sl ide. ]  
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 Final ly,  in consider ing non- infer ior i ty 

t r ia l ,  any potent ia l  loss of  ef f icacy must be 

weighed against  r isk-benef i t  rat io,  and fai led 

super ior i ty does not imply non- infer ior i ty.  

 Thank you for your at tent ion.  

 DR. LINK:  I f  there are immediate 

quest ions,  we wi l l  cont inue with the agenda, and 

Dr.  Larry Kun from St.  Jude wi l l  present a summary 

of  a meet ing that was held in January about 

c l in ical  t r ia l  endpoints in pr imary brain tumors,  

both pediatr ic and adul t .  

 The commit tee members should have received 

and have read the minutes of  that  meet ing.  

 Summary of  January 2006 Workshop on Cl in ical  

 Tr ia l  Endpoints in Pr imary Brain Tumors  

 DR. KUN:  Thank you Michael .  

 [Sl ide. ]  

 I  would l ike to summarize th is meet ing.   

Karen has already given you the introduct ion to the  

meet ing that took place now almost a year ago. 

 [Sl ide. ]  

 The purpose of  that  meet ing was to 
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consider the pros and cons of  a number of  d i f ferent  

endpoints in c l in ical  t r ia ls relat ive to approval  

of  drugs for pr imary CNS tumors.  

 The goal  was about advis ing and 

establ ishing a set  of  pr inciples on current and 

future standards,  and the focus throughout the 

meet ing real ly was on endpoints that  could now or 

in the near future be incorporated into such 

tr ia ls.  

 I  th ink i t  is  fa i r  to say that al though 

the goals in i t ia l ly  were announced for both adul ts 

and pediatr ic gl iomas, for  a var iety of  reasons, 

including Karen's statement ear l ier ,  and the 

knowledge that the FDA was consider ing a pediatr ic 

meet ing of  th is nature,  the focus real ly was almost  

ent i re ly on adul t  tumors.  

 [Sl ide. ]  

 The agenda for the meet ing included an 

introduct ion relat ive to the FDA and i ts goals and 

requirement by Rick,  and then the regulatory 

background, s imi lar  to what Karen has shown us,  by 

Ed Rock. 
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 Howard Fine presented an overview and I  

wi l l  show you just  one or two sl ides f rom that 

regarding classi f icat ions,  the var iety of  therapies  

avai lable in adul t  g l iomas, and the issues related 

to some of the ef f icacy endpoints.  

 We then had a ser ies of  d iscussions 

related to imaging-based endpoints,  and I  wi l l  

summarize those br ief ly,  wi th regard to MRI,  and 

PET studies,  as wel l  as correlat ions amongst the 

imaging responses and progressions, and subsequent 

survival  endpoints related both to the NCCTG and 

NABTC tr ia ls.  

 Final ly,  there were discussions regarding 

cogni t ive test ing and qual i ty of  l i fe endpoints,  

Chr ist ina Meyers,  who is here today, and I  wi l l  

summarize some of her mater ia l ,  and then some 

informat ion and discussion regarding biomarker 

endpoints and research pr ior i t ies.  

 [Sl ide. ]  

 Since we deal  wi th somewhat di f ferent 

c lassi f icat ions,  i t  was of  interest  that  the 

c lassi f icat ion that Howard has proposed and 
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ut i l ized in some of the Neuro-Oncology Branch 

tr ia ls real ly separates Grade 1 tumors f rom Grades 

2 through 4,  perhaps inappropr iate categor izat ion 

in adul ts that  I  don' t  th ink relates qui te as wel l  

to pediatr ics where most of  us would categor ize 

Grade 2 tumors as low grade neoplasms. 

 [Sl ide. ]  

 I  th ink the chal lenge here and repeated 

several  t imes dur ing that session, and I  suspect 

here today, relate to the var iety of  endpoints 

including survival ,  d isease stabi l izat ion,  c l in ical  

response as i t  is  separate f rom radiographic 

response, and then qual i ty of  l i fe endpoints.  

 [Sl ide. ]  

 J im Provenzale,  a neuroradiologist  at  

Duke, presented both informat ion,  as wel l  as 

examples of  MR imaging and ut i l izat ion in measur ing  

response.  Clear ly,  MR has become widely avai lable 

and is considered the preferred imaging modal i ty 

because of  i ts  sensi t iv i ty,  the fact  that  one can 

systemat ical ly use 3-dimensional  data in looking at  

tumors.   MR is complex in comparison to pr ior  CT 
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data and the abi l i ty  to technical ly reproduce the 

same parameters in doing MR studies across mult ip le  

inst i tut ions is a considerat ion that was raised in 

the context  of  th is meet ing.  

 Key here are some of the endpoints.   These 

have been discussed and publ ished as wel l  wi th 

regard to s ize and how one measures s ize,  and I  

wi l l  show you some informat ion on that short ly,  as 

wel l  as the degree of  enhancement,  c lear ly 

indicat ive of  a l terat ions in the blood-brain 

barr ier  are used as a measure of  both progression 

and response to therapy.  Most of  us recognize 

suscept ib le to di f ferences in the contrast  dose, 

the administrat ion and the t ime between 

administrat ion,  and image acquis i t ion.  

 [Sl ide. ]  

 Several  newer,  what we in pediatr ics I  

th ink you have to refer to as invest igat ional  

imaging parameters,  were reviewed as wel l .  

 Some of these have been studied more 

consistent ly in prospect ive t r ia ls in the adul t  

community and were reviewed with regard to MRI 
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spectroscopy, looking at  metabol ic prof i les and 

l inking those to now anatomical ly def ined volumes, 

MR di f fusion, basical ly,  the rate of  d i f fusion of  

water molecules wi th in a tumor.   This is fe l t  to be  

a val id measure of  therapy- induced changes, and I  

wi l l  show you examples of  that  in just  a moment 

wi th regard to response, and MR perfusion meaning 

blood volume and permeabi l i ty  measurements wi th in a  

tumor.  

 [Sl ide. ]  

 I  am adding examples just  f rom the 

pediatr ics here qui te br ief ly.   This is some data 

acquired in l imi ted volumes in a Phase 1 t r ia l  in 

PBTC, but looking at  d i f fusion rat ios and 

document ing the fact  that  one saw a reduct ion in 

di f fusion rat ios before and af ter  i r radiat ion.  

 This is shown to you here wi th di f fusion 

here pr ior  to and subsequent to i r radiat ion,  which 

is an indicat ion in brain stem gl iomas, a key 

interest  wi th in pediatr ic neuro-oncology that r ight  

af ter  radiat ion therapy there is some swel l ing 

wi th in the tumor that  diminishes di f fusion. 
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 [Sl ide. ]  

 Again,  i f  one looks at  l imi ted,  again,  in 

a Phase 1 set t ing,  one can see that di f fusion 

rat ios over t ime are stable for  pat ients who are 

c l in ical ly stable,  and decrease as a matter of  

increased tumor cel lu lar i ty in pat ients who show 

disease progression. 

 [Sl ide. ]  

 That is indicated to you here wi th 

di f fusion showing a decrease in perfusion that is 

associated with tumor progression based upon other 

imaging and cl in ical  parameters.  

 [Sl ide. ]  

 Perfusion measures tend to increase 

gradual ly over the course of  d isease in brain stem 

gl iomas in k ids,  and you can see that the rat io 

increases in both pat ients who are stable,  as wel l  

as those document ing progression. 

 [Sl ide. ]  

 You can see this is a measure here of  

increased perfusion associated here wi th tumor 

progression. 
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 [Sl ide. ]  

 Second separate imaging parameters in 

prospect ive t r ia ls in adul t  pat ients wi th gl iomas 

relate to FDG-PET.  This is a quant i tat ive measure 

of  tumor burden.  I t  ref lects the metabol ic 

act iv i ty wi th in a tumor.  

 The standard uptake values or the 

quant i tat ive measures of  FDG-PET act iv i ty are used 

in PET measures in di f ferent tumor systems and tend  

to be relat ively more di f f icul t  in the brain 

because the brain i tsel f  is  so metabol ical ly act ive  

that  the di f ference between a tumor and the 

under ly ing act iv i ty of  the organ is much less than 

i t  would be in other sol id tumors,  for  instance, in  

chi ldren. 

 Technical  factors regarding PET imaging do 

compl icate ser ia l  and cross- inst i tut ional  

quant i tat ive measures,  and so at  least  to date,  the  

abi l i ty  to look at  mult i - inst i tut ional  t r ia ls wi th 

PET imaging is qui te l imi ted in adul ts wi th 

gl iomas. 

 [Sl ide. ]  
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 There was considerable discussion 

regarding the endpoints of  imaging progression and 

their  impl icat ions for  survival .   The data that  was  

presented at  the meet ing f rom the North Central  

Cooperat ion Group showed in fact  that  there were 

mult ip le comparisons regarding the standard 

ut i l ized RECIST cr i ter ia and the WHO cr i ter ia--and 

these are backwards here,  I  am sorry,  as far  as 

unidimensional  and the mult id imensional  or  

b idimensional  measurements rather that  do ref lect  

the RECIST cr i ter ia--as wel l  as comparing these to 

computer-calculated area and volume parameters 

which were done central ly wi th in the NCCTG. 

 The agreement t ry ing to look at  s ingle 

dimension, bidimensional ,  and volume parameters was  

moderate across these studies.   The di f ference 

between single dimension and bidimensional  was 

zero,  there were qui te equivalent.   When one then 

tr ied to compare these to volumetr ics,  i t  was qui te  

di f f icul t  to show that comparison. 

 From the standpoint  of  actual  response, 

that  is  reduct ion,  a posi t ive response, there was 
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no real  associat ion between that response and 

survival ,  and on the other hand--and I  th ink the 

bul let  here is that  the relat ionship and between 

progression-free survival  measured at  6 months and 

overal l  survival  measured at  12 months,  in a ser ies  

of  Phase I I  GPM tr ia ls,  was qui te posi t ive 

stat ist ical ly.  

 [Sl ide. ]  

 This was just  publ ished this month.   I t 's  

avai lable as an electronic pre-publ icat ion abstract  

to neuro-oncology, and i t  is  the same data real ly 

that  Dr.  Bal lman had presented at  the meet ing in 

January.  

 The numbers are shown to you here.   There 

were qui te a large number of  pat ients t reated in a 

Phase I I  set t ing wi th newly diagnosed GBM, a modest  

number,  on a number of  Phase I I  t r ia ls for  

recurrent GBM, and the correlat ions between 

progression-free survival  and overal l  survival  

stat ist ical ly were qui te strong. 

 In fact ,  the endpoint  of  the discussion in 

January in th is publ icat ion is that  
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progression-free survival  at  s ix months was 

recommended as a reasonable endpoint  for  Phase I I  

GBM tr ia ls.  

 [Sl ide. ]  

 This data was corroborated by a s imi lar  

number of  mult ip le t r ia ls that  were studied, 13 

Phase I I  t r ia ls f rom the NABTC Adult  Consort ium, 

and looked at  progression-free survival  status at  

9,  18,  and 26 weeks, and they together strongly 

predicted survival  t ime. 

 The impl icat ion here,  as Karen had 

suggested ear l ier ,  is  that  a Phase I I I  t r ia l  in 

gl ioblastoma, using progression-free survival  at  6 

months required a much shorter t ime interval ,  1.5 

years of  accrual  versus 3.5 years i f  one was 

looking for overal l  survival  in anaplast ic 

astrocytomas, and 2.5 years-- I  am sorry--1.5 versus  

3.5 years in anaplast ic astrocytomas i f  you went 

f rom progression-free survival  at  6 months to 

overal l  survival  at  1 year,  and 2.5 years versus 

4.2 years.  

 In the anaplast ics,  we have got these 
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backwards.  I  am sorry,  the f i rst  numbers are for  

GBM, my apologies.  

 [Sl ide. ]  

 In discussion, there were c lear ly some 

points raised.  Most of  us recognize there are 

changes post- i r radiat ion that confound our abi l i ty  

to quant i tat ively measure tumors amongst the 

inf i l t rat ing gl ia l  tumors,  and the suggest ion f rom 

this session was to basical ly discount the 

immediate post- i r radiat ion scan in favor of  a 

basel ine two months later for  subsequent 

comparison. 

 [Sl ide. ]  

 There was considerable debate regarding 

whether any imaging modal i ty or ser ies of  

modal i t ies were real ly val idated as far  as ef f icacy  

assessments wi th convincing mult i - inst i tut ional  

data using 1D or 2-dimensional  measurements in 

contrast-enhancing tumors correlat ing 

progression-free survival .  

 I t  was fel t  that  despi te the di f f icul t ies 

in cross-comparisons with imaging, and some of the 
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debate regarding t ime frame and imaging parameters,  

that  across the large number of  pat ients that  were 

presented from the two groups that I  demonstrated 

to you, that  there was fair ly convincing data that  

one could,  in fact ,  ut i l ize the imaging parameters 

as a basis for  progression-free survival  in most of  

the systemic agents that  were being tr ied in 

mal ignant gl iomas. 

 Obviously,  there is t remendous interest  in 

local  modal i t ies including the convect ion-enhanced 

del ivery t r ia ls,  and so far the parameters,  insofar  

as evaluat ing imaging endpoints are real ly 

avai lable,  so one would real ly need to use survival  

in those sett ings.  

 [Sl ide. ]  

 I t  was brought out that  a l l  studies that  

report  imaging endpoints of  progression-free 

survival  do combine this wi th neurologic stabi l i ty .  

 There was a fa i r  amount of  debate regarding the 

val id i ty of  physic ian assessment as a c l in ical  

judgment,  and i t  was fel t ,  in fact ,  I  th ink in the 

summary statement,  that  one had to be 
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neurological ly stable,  on stable doses of  steroids 

relat ive to a documentat ion of  progression-free 

status based upon imaging. 

 [Sl ide. ]  

 There was quest ion,  in fact ,  ra ised 

whether f reedom from progression i tsel f  const i tutes  

a c l in ical  benef i t  to the pat ient  f rom the 

standpoint  of  the abi l i ty  to maintain or reduce 

steroid doses in a set t ing of  adul ts wi th mal ignant  

gl iomas, as wel l  as the necessi ty to go on or the 

opportuni ty to go, as you wish to look at  i t ,  on to  

Phase I I  or  Phase I  t r ia ls wi th their  own 

toxic i t ies,  leading one to suggest that  the f reedom  

from progression does const i tute a c l in ical  

benef i t .  

 [Sl ide. ]  

 There was discussion that Chr ist ina led 

regarding cl in ical  t r ia ls endpoints related to 

pat ient-reported outcomes.  Cogni t ive funct ion,  

th is is an area of  intense interest  in pediatr ics 

as i t  is  in adul ts wi th gl iomas. 

 Tumor-speci f ic  symptoms, the avai labi l i ty  
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of  qual i ty of  l i fe instruments measur ing general  

QOL measures and heal th-related QOL measures,  and 

how one took into account the sel f - reported symptom  

assessments that  were part  of  the QOL measures,  

looking toward ser ia l  measures of  symptoms and 

heal th-related QOL assessments and their  

impl icat ions.  

 Composi te endpoints regarding pat ient  

funct ions and neuroimaging were suggested as a 

potent ia l  outcome measure.   These have not been 

documented to th is point  in t ime. 

 The value of  steroid reduct ion as an 

endpoint ,  in i tsel f ,  as I  ment ioned ear l ier ,  I  

th ink is something which is considered in the adul t  

t r ia ls,  and the pat ient-reported outcomes used as a  

basis for  approval  was highl ighted in neurology and  

psychiatry-based drugs, al l  of  which have been 

based upon Phase I I I  b l inded tr ia ls in those 

sett ings.  

 [Sl ide. ]  

 Cl in ical ly meaningful  endpoints for  

pat ients wi th brain tumors,  Howard had summarized, 
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is survival .   This is sort  of  absolute.  

 Progression-free survival ,  where we raised 

quest ions ear l ier ,  but  fe l t  to be as a surrogate 

for  other c lear benef i ts.  

 Radiographic response as i t  might relate 

to c lear benef i ts in survival  otherwise documented.  

 And cl in ical  response and qual i ty of  l i fe 

are yet  to be further developed. 

 [Sl ide. ]  

 There were highl ighted some of the 

parameters that  have been used for FDA approvals in  

adul t  mal ignant gl iomas including those parameters 

which were noted in a Phase I I I  t r ia l  for  Gl iadel  

wi th 2 to 3 months survival  advantage in newly 

diagnosed or recurrent GBM, data wi th which most of  

us are fami l iar  wi th temozolomide, looking at  the 

advantage in Phase I I I  studies,  and then, of  

course, quest ions asked regarding the therapeut ic 

outcomes and how cl in ical ly meaningful  these might 

be in pat ients wi th gl iomas and try ing to contrast  

stat ist ical  s igni f icance and di f ference with 

c l in ical  s igni f icance and di f ference, which is 
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obviously not a s imple th ing to do in that  set t ing 

or some of  our own.  Then, of  course, br inging us 

back to what c l in ical  t r ia l  endpoints are 

representat ive of  those outcomes. 

 [Sl ide. ]  

 For those of  you not fami l iar  wi th i t ,  I  

am simply repeat ing here the Phase I I I  European 

studies upon which the decis ions were made with 

reference to temozolomide, looking at  i r radiat ion 

plus or minus temozolomide in large Phase I I I  

studies,  that  are shown to you here,  regarding 

overal l  survival  and progression-free survival .  

 [Sl ide. ]  

 As a chal lenge, several  of  us here had 

been involved in a CTEP or ig inated or in i t iated 

workshop on brain stem gl iomas where some of the 

same survival  character ist ics are noted and one 

looks cr i t ical ly at  how one might measure outcome 

and potent ia l  ef f icacy or progress in the brain 

stem gl iomas. 

 Malcolm had organized that meet ing in May 

2006. Part  of  that  meet ing,  Arzu Onar,  a 
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biostat ist ic ian in PBTC, had looked at  the data 

which has been disappoint ingly consistent over most  

of  our careers for  those of  us s i t t ing around the 

table in pediatr ics,  showing here very,  very 

str ict ly def ined unfortunately survival  and 

progression-free survivals which has relat ively 

l i t t le var iabi l i ty .  

 I  guess one of  the chal lenges that we may 

discuss as we go through the workshop here today is  

th is is another analysis f rom the PBTC data that  

combines pat ients,  about 37 pat ients who stayed on 

study, but showed no progression or were never 

cal led progression, looks at  overal l  survival ,  

compared to pat ients who did document progression, 

about 67 pat ients,  and then compares that survival  

wi th pat ients who went on to Phase I  and Phase I I  

t r ia ls at  the t ime of  recurrence with brain stem 

gl iomas. 

 Obviously,  a l l  of  them, number one, have 

the same outcome.  Number two, we don' t  see any 

bump related to the Phase I  studies largely wi th in 

the PBTC, impact ing survival ,  and this has some 
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impl icat ions as we look at  progression-free 

survival  and overal l  survival  endpoints in the 

context  of  pediatr ic tumors.  

 [Sl ide. ]  

 Just  to summarize some of the subsequent 

data f rom the January meet ing that I  th ink is 

relevant here wi th regard to cogni t ive dysfunct ion,  

and these are s l ides that I  have borrowed from 

Christ ina.  

 Net c l in ical  benef i t  of  cancer therapy was 

fel t  to include benef ic ia l  ef fects on 

disease-related symptoms and qual i ty of  l i fe.   

Maintaining funct ion is part icular ly important 

s ince long-term remissions or cure are unl ikely in 

the adul ts wi th mal ignant gl iomas in some of  the 

set t ings in which we deal  wi th pediatr ics.  

 [Sl ide. ]  

 To quote here,  "radiological  response 

alone is not acceptable for  approval .   However,  

improvement in neurocogni t ive funct ion or delay in 

neurocogni t ive progression may be acceptable 

endpoints."  



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  64  

 [Sl ide. ]  

 Obviously,  there has been a lot  of  

d iscussion including that in pediatr ics regarding 

tests of  qual i ty of  l i fe,  cogni t ive funct ion.  

 Their  avai labi l i ty ,  the consistency with 

which they are acquired, as wel l  as the var iabi l i ty  

in those test ings,  and considerat ion of  normal 

versus al tered cogni t ive development af ter  

t reatment in long-term survivors,  which can only 

relate to some of those tumors in the pediatr ic 

session where we do, in fact ,  see long-term 

survivorship.  

 [Sl ide. ]  

 There were some interest ing discussions at  

the end of  the session, part icular ly amongst the 

pat ients and fami ly representat ives who were there,  

quest ions regarding the benef i t  of  extending 

survival  that  might be overest imated in a set t ing 

where the pat ients '  neurocogni t ive funct ion is 

ser iously compromised and the qual i ty of  l i fe is 

poor.  

 This is a quest ion I  th ink that  we deal  
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wi th in several  d i f ferent set t ings in pediatr ics 

and certainly a major quest ion in adul ts wi th 

mal ignant gl iomas.  There was a very provocat ive 

pat ient  representat ive who basical ly reviewed his 

own exper ience in car ing for  his wi fe wi th GBM for 

18 months,  conf i rming for him that survival  a lone 

is not a good outcome measure and that unless one 

can correlate survival  wi th qual i ty of  l i fe,  that  

one was not necessar i ly  measur ing a meaningful  

outcome with regard to the ef f icacy of  

intervent ion.  

 I  th ink that  summarizes the points f rom 

that meet ing,  as wel l  as obviously some pediatr ic 

edi tor ia l  comments.  

 DR. LINK:  Next,  we wi l l  go to Mark Kieran 

from Dana Farber,  who wi l l  ta lk about biology of  

pediatr ic brain tumors.  

 Biology of  Pediatr ic Brain Tumors and 

 the Heterogenei ty of  th is Disease  

 DR. KIERAN:  Good morning. 

 [Sl ide. ]  

 I  was given the object ive today of  
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discussing a l i t t le bi t  about reviewing the biology  

of  pediatr ic brain tumors in part icular wi th 

respect to whether or not adul t  and pediatr ic 

tumors of  the central  nervous system are,  in fact ,  

s imi lar  or  di f ferent and how that may impact on the  

appl icabi l i ty  of  adul t  studies regarding both 

safety and ef f icacy for  drug approval  and use, and 

then a br ief  d iscussion of  some of  the endpoints 

and, to a lesser extent,  t r ia l  design that may help  

guide some of what we do in pediatr ics.  

 [Sl ide. ]  

 I  have arbi t rar i ly  broken this into four 

segments.  The si te of  or ig in of  the tumor and the 

histology appear to be very important components 

that  k ind of  re late to some of the issues of  

pediatr ic brain tumors.  

 I  won' t  ta lk about the present ing symptoms 

since those are of ten related to the s i te of  the 

tumor,  and I  won' t  ta lk about disseminat ion.   

Al though these are very important in pediatr ic 

tumors,  d isseminat ion is of ten a resul t  of  the 

histology, and therefore,  to some extent,  they are 
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bui l t  in.  

 [Sl ide. ]  

 So, what I  wi l l  do is ta lk f i rst  about 

disease si te or locat ion,  and I  am going to just  

break i t  up into a couple.   Again,  I  am going to 

give very general  overviews. There is,  in fact ,  a 

pauci ty of  data that  real ly al lows one to 

understand in detai l  these di f ferences, but i f  we 

take, for  example,  g l ia l  tumors in pediatr ic versus  

adul t ,  and even within pediatr ic pat ients 

themselves, we understand that locat ion is probably  

important.  

 I f  you look at  the brain stem, for  

example,  the di f ference of  having a gl ioma in the 

pons versus outside of  the pons, ei ther the medul la  

or brain stem, and even tumors,  the medul lopont ine 

and midbrain pont ine tumors that  are wi th in 

mi l l imeters of  where a di f fuse pont ine gl ioma would  

be expected to occur f requent ly have a very 

di f ferent pathology even though they don' t  a lways 

have a di f ferent histology. 

 Mal ignant tumors of  the pons, for  example,  
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in pediatr ics versus the same grade of  tumor in 

other parts of  the brain,  many di f fuse pont ine 

gl iomas, for  example,  wi l l  be Grade 3 tumors,  but  

behave signi f icant ly di f ferent ly f rom Grade 3 

tumors in many other places, which,  as you just  saw  

from Larry 's presentat ion,  a very poor prognosis;  

that  b i thalamic tumors,  so there are some pat ients 

wi th bi thalamic low grade gl iomas, wel l  documented 

on histology, that  have a v i r tual ly,  universal ly 

fatal  outcome. 

 By contrast ,  there are many pat ients wi th 

very large, opt ic radiat ion,  opt ic pathway, and 

chiasmic tumors that  can be, in fact ,  much, much 

larger than these for which the prognosis is,  in 

fact ,  very good.  So, i t  is  not  just  having 

bi lateral  tumors or very large tumors,  i t  appears 

that  the locat ion is important.  

 In pediatr ics,  in part icular,  th is concept 

of  d iencephal ic,  for  what would be an otherwise 

relat ively easy tumor in most other c i rcumstances, 

by v i r tue of  involvement of  the hypothalamic and 

thalamic structures,  can cause a very unique 
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syndrome and di f f icul ty to t reat .  

 With respect to the neural  tumors,  i t  is  

not  recognized, in fact ,  that  locat ion is 

cr i t ical ly important.  What were once referred to 

al l  as PNETs of  the central  nervous system, we now 

recognize that poster ior  fossa tumors are uniquely 

di f ferent,  medul loblastoma, and even within 

medul loblastoma, for  those at  the most recent SNO, 

there is some indicat ion of  whether there are 

di f ferent medul loblastomas that occur out into the 

fourth ventr ic le versus those that occur wi th in the  

parenchyma. 

 Certainly,  many pediatr ic oncologists in 

the room, even i f  i t 's  not  yet  part  of  the standard  

c lassi f icat ion schema, are beginning to see and 

treat large cel l  medul loblastoma and anaplast ic 

medul loblastoma as diseases di f ferent f rom 

desmoplast ic or typical  medul loblastoma. 

 Simi lar ly,  whi le we used to lump al l  of  

these are just  PNETs, the sense that pineal  

b lastomas may, in fact ,  be di f ferent f rom 

supratentor ia l  d isease is again rais ing the 
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quest ion of  separat ing out some of  these 

components.  

 So, for  both gl ia l  and neural  tumors,  what 

used to be thought of  as more uni form diseases are 

becoming more di f ferent.  

 [Sl ide. ]  

 The classi f icat ion scheme of Grade 1,  2,  

3,  and 4 astrocytoma, c lear ly histology is 

important,  I  th ink there is no quest ion of  that ,  

a l though as you already heard f rom the pr ior  

presentat ion,  in pediatr ics where we real ly see 1's  

and 2's as a group, and 3's and 4's as a group, 

already di f ferent iate th is a l i t t le bi t  f rom the 

adul ts.  

 Obviously,  the sampl ing error for  many 

t issues, s ince you only get a smal l  p iece of  i t ,  

what we cal l  a Grade 2 may be a Grade 1 or a Grade 

3 depending on the pieces taken, and that obviously  

adds to the complexi ty of  any analysis and for 

which we can' t  easi ly control .  

 Again,  th is concept of  d i f fuse pont ine 

gl iomas Grade 3s in th is locat ion versus in th is 
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locat ion suggests that  h istological  subtype can be 

important.   I  th ink Ian is going to present some of  

the work f rom the recent report ing at  SNO for the 

A9952 study in which low grade gl iomas, which have 

a relat ively good prognosis in pediatr ics,  but  a 

c lear di f ference between pat ients wi th NF1 versus 

without NF1, in spi te of  the fact  that  the 

neuropathologist  can' t  see any di f ference between 

those two lesions. 

 Again,  regarding histology, here is a k ind 

of  reverse example.   I t  is  not  c lear that  Grade 2,  

what were sometimes referred to,  I  th ink 

inappropr iately as benign 

ependymoma versus anaplast ic ependymoma Grade 3,  in  

fact ,  d isease for disease, metastasis for  

metastasis,  have any di f ference in actual  outcome 

or therapy except maybe in supratentor ia l  

compartments completely resected. 

 So, here is a c i rcumstance where i t  is  not  

c lear that  grade, in fact ,  makes any signi f icant 

di f ference, and many people in the room are 

probably aware that in 1P19Q, that  unl ike the adul t  
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ser ies where there is a relat ively high incidence 

of  those changes, and a very strong correlat ion 

wi th chemoresponsiveness and outcome, in fact ,  the 

incidence of  those changes in pediatr ic 

ol igodendrogl iomas is found at  a much lower 

incidence, and the benef i t  to having those with 

regard to chemoresponsiv i ty isn ' t  near ly as 

pronounced, suggest ing that pediatr ic 

ol igodendrogl ioma may not be exact ly the same thing  

as adul t .  

 Obviously,  one of  the th ings that we are 

t ry ing to def ine di f ferences and simi lar i t ies,  but  

I  th ink in many ways, what i t  may mean is that  

there is a smal ler  proport ion of  pediatr ic ol igos,  

for  example,  that  f i t  the adul t ,  but  that  the 

major i ty don' t ,  and we are probably not going to 

f ind a s ingle rule that  f i ts  a l l  c i rcumstances in 

al l  cases. 

 With respect to histology in neural  

tumors,  there is the Chang staging for 

medul loblastoma, but by separat ing out poster ior  

fossa ATRTs, for  example,  and separat ing out pineal  
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blastomas from PNETs and ATRTs of  the 

supratentor ia l ,  we have already been able to focus 

studies to a much greater extent on some of these 

and ident i fy character ist ics.  

 I  th ink Ian wi l l  probably ta lk about the 

fact  that  we are now mandat ing pathology in part  

because your r isk strat i f icat ion,  and therefore 

response to therapy, are going to be di f ferent by 

your histologic subtype. 

 Obviously,  the one thing I  d id want to 

remind people,  I  th ink everyone here is l ikely 

aware, choroid plexus carcinomas, 

craniopharyngiomas, for  example,  we can' t  real ly 

look to the adul t  exper ience to guide us,  and 

therefore,  no matter what mechanisms we develop in 

terms of  guiding us wi th respect to informing on 

these pediatr ic diseases in the context  of  their  

adul t  counterparts,  that  c lear ly there is going to 

be a point  where some pediatr ic diseases are going 

to have to be studied on their  own, and we are 

going to need mechanisms for that .  

 [Sl ide. ]  
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 Risk strat i f icat ion by age, which 

obviously in pediatr ics is very important as you 

already heard,  whereas, the vast  major i ty of  low 

grade gl iomas in adul ts wi l l  eventual ly become 

Grade 3's and Grade 4's,  and resul t  in death,  in 

fact ,  in pediatr ics,  that  is  not t rue.   Al though 

our Grade 2 in pediatr ics of ten recur,  they recur 

as Grade 2's and can be deal t  wi th accordingly as 

Grade 2's.  

 By contrast ,  when you look at  p i locyt ic 

astrocytomas in adul ts,  in pediatr ics they appear 

to be the same, so Grade 1's appear very s imi lar .   

Grade 2's are probably di f ferent and are going to 

require di f ferent strategies.  

 We know that pediatr ic low grade gl iomas 

can of ten be responsive and again,  in th is 

audience, response was of ten determined ei ther by 

radiographic response or by stable disease, which I  

recognize as a number of  issues. 

 I t  is  not  c lear that  adul t  low grade 

gl iomas would respond the same, because I  couldn' t  

f ind any tr ia ls that  have even tested, but we use 
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rout inely in pediatr ics versus what adul ts use. 

 There are some clear areas of  d i f ference, 

however,  that  are documented with respect to 

pediatr ic and adul t  tumors.   I f  we look,  for  

example,  at  the presence in pr imary gl ioblastoma 

and secondary gl ioblastoma in adul ts where they are  

f requent ly EGFR or V3 posi t ive in P53 wi ld type 

versus the secondary tumors,  which are EGFR wi ld 

type and P53 negat ive.   So here is a di f ference in 

adul t  pr imary and secondary,  and this has been wel l  

publ ished and documented. 

 By contrast ,  pediatr ic pat ients,  we don' t  

see a very high incidence of  secondary tumors,  so 

almost al l  pediatr ic GBM is pr imary type, and, 

interest ingly,  we don' t  see the V3 mutat ion in 

pediatr ics v i r tual ly at  a l l ,  and, interest ingly,  

the P53 mutat ional  status of  pediatr ic tumors is 

somewhere between zero and 100 percent depending on  

the study you look at ,  which te l ls that  we haven' t  

probably worked that out very wel l .  

 Obviously,  the rar i ty of  

o l igodendrogl iomas in pediatr ic versus adul ts,  and 
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the changes I  have already talked about,  as wel l  as  

the abundance of  ependymomas and part icular ly of  

the Grade 2 and Grade 3 supratentor ia l  or  

infratentor ia l  as opposed to spinal  d isease, means 

that even as we begin to learn something in one 

populat ion,  i t  may not be appl icable to the other.  

 Final ly,  wi th respect to the neural  

tumors,  f rom the most recent German report  that  I  

th ink is now undergoing val idat ion for  s imi lar  sets  

in the baby protocols f rom the pr ior  POG and CCG 

studies,  the sense that desmoplast ic,  subtypes of  

medul loblastoma may be an important component wi th 

respect to t reatment outcome.  The same therapy in 

the desmoplast ic may actual ly be di f ferent and 

therefore we may now have to substrat i fy on that.  

 Of course, the assumption that adul ts wi th 

medul loblastoma always did s igni f icant ly worse than  

their  pediatr ic pat ients,  and whether th is was 

real ly just  the resul t  of  the fact  that  we tended 

to undertreat adul ts,  they of ten only got 

craniospinal  radiat ion as their  s ingle t reatment.  

 For those of  you that were at  the recent 
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SNO meet ing,  that  was a poster of  about 50 adul ts 

that  got radiat ion plus chemotherapy, and had a 3- 

and 5-year event- f ree survival  approaching 75 

percent,  which,  in fact ,  would approach very 

s imi lar  to what i t  is  in pediatr ics.   So, in fact ,  

adul t  may not be di f ferent than a pediatr ic 

medul loblastoma as long as they are t reated near 

equivalent ly.  

 Obviously,  the adul ts got somewhat 

di f ferent chemo because they don' t  to lerate the 

same chemotherapy, part icular ly the v incr ist ine,  so  

i t  is  not  a completely fa i r  comparison. 

 Obviously,  the di f ferences may therefore 

be in the way we treat,  and we may be able to 

remove some of those by v i r tue to standardiz ing the  

t reatments,  but  I  th ink there is also a sense that 

the di f ferences that we have seen between adul t  and  

pediatr ic tumors may resul t  f rom the di f ference in 

both the or ig in and the stage of  the cancer stem 

cel l  that  is  af fected. 

 Again,  th is idea that we see certain 

abnormal i t ies in adul t  tumors that  aren' t  seen 
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typical ly in the pediatr ics suggest ing they are 

going down di f ferent pathways.  I  th ink a lot  of  

work is now beginning to go on in th is area. 

 Final ly,  there is also the sense that 

cancer is no longer real ly just  the disease of  a 

tumor cel l .   Clear ly,  the tumor cel l  has a whole 

environment around i t  that  is  required for 

support ing and maintaining the tumor,  and we are 

beginning to real ize that  the c i rcumstances in 

which tumors ar ise become important.  

 Work f rom Josh Rubin in St.  Louis,  we are 

looking at  NF1 pat ients wi th opt ic gl iomas which we  

know are qui te abundant.   Pat ients wi th NF1 have 

abnormal expression of  CXCR4, and CXCR4 is a 

neurodevelopmental  cytokine pathway that is 

basical ly located to the opt ic pathway and 

therefore there may be speci f ic  developmental  cues 

that give you one tumor in one circumstance that 

you wouldn' t  see in another c i rcumstance that I  

th ink we are going to have to understand in that  

context .  

 [Sl ide. ]  
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 The last  part ,  quest ions of  markers for  

pediatr ic CNS tumors,  obviously molecular markers 

of  prognosis which would help in diagnosis and 

treatment--and I  th ink a lot  of  people are working 

on this--as wel l  as pediatr ic c lassi f icat ion 

schemas that are going to have to take in not just  

h istology, but some of  the new molecular f indings, 

certainly some of  the new neurobiologic f indings, 

and, in part icular,  neuroimaging. 

 This isn ' t  actual ly al l  that  new.  These 

are di f fusion perfusion and MR mult ivoxel  

spectroscopy of  central  nervous system tumors.   So,  

to some extent on a somewhat gross level ,  we have 

already begun asking some quest ions about the 

biology of  tumors,  not  str ict ly what s ize i t  is .  

 [Sl ide. ]  

 Obviously th is can be combined and fused 

with PET scanning al though I  th ink most of  us in 

the room are not sure that  PET scanning is going to  

be the answer to al l  nuclear imaging, i t  certainly 

provides some funct ional  data that  when fused can 

corroborate some of the changes being observed. 
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 [Sl ide. ]  

 But I  th ink for  many of  us,  the sense that 

the molecular prof i l ing of  tumors is going to be an  

important point  in terms of  f igur ing out what 

targets to go af ter ,  medul loblastoma versus 

mal ignant gl iomas versus rhabdoid tumors,  normal 

cerebel lum and PNETs in a group of  pediatr ic 

tumors.   I  th ink we al l  recognize that they are 

di f ferent,  and the real  quest ion is what are the 

genes both up, the reds and the blues, that  k ind of  

mit igate that  as a way of  t ry ing to understand how 

to intercede. 

 [Sl ide. ]  

 A large advance in both the proteomic,  

Maldi  and SELDI-TOF prof i les of  tumors that  are now  

beginning to al low us to ask speci f ic  quest ions 

about what is the phosphorylat ion status of  that  

protein in a large number of  samples,  something 

that we couldn' t  do before.   I  th ink many programs 

here are probably developing kind of  k inase 

sequencing programs for many of  their  tumors in the  

sense that th is may be the way to go, but one 
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caut ionary ta le.  

 [Sl ide. ]  

 This is an example of  VEGF-A expression in 

a pediatr ic opt ic pathway low grade gl ioma.  Tumor 

cel ls are very high expressing.  In fact ,  in about 

50 or 60 samples so far,  a l l  of  them are posi t ive.  

 [Sl ide. ]  

 When you look at  VEGF-R, the 

phosphorylated form of VEGF-R2 in the vasculature 

of  those tumor cel ls,  i t 's  h ighly posi t ive,  

suggest ing that there is a paraf f in loop here.   To 

some extent that  would seem to be a good target,  

but ,  of  course, we have been down that road before.  

 This is a sample of  a di f fuse pont ine 

gl ioma.  Here is the histology.  Some areas are 

very highly expressive of  EGFR, other areas that 

are somewhat negat ive,  areas of  inf i l t rat ive-- I  

don' t  know how wel l  th is shows up here--but 

inf i l t rat ive cel ls throughout these that are 

posi t ive.  

 But as many of  us know, and this has 

certainly been seen in other studies including 



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  82  

PDGFR in a var iety of  adul t  tumors,  the fact  that  

there are very marked areas of  posi t iv i ty of  these,  

when you treat them with inhibi tors,  we haven' t  

seen the kind of  responses that would be predicted 

based on this k ind of  immunohistochemistry,  

suggest ing that the immunohistochemistry,  e i ther by  

v i r tue of  the fact  that  there are pathways that 

wi l l  compensate for  your ef fect  or  that ,  in fact ,  

that  these pathways, al though present,  are not 

cr i t ical  for  tumor,  we st i l l  haven' t  understood. 

 I  th ink one of  the cr i t ical  aspects for  

the development of  the program today is going to be  

how to understand these var iances as we try to move  

forward.  I  th ink that  is  going to be part icular ly 

important,  as I  just  said,  because as the number of  

molecules that  we can test  in the pathways that are  

involved cont inue to increase. 

 I t  is  not  a quest ion of  whether or not a 

s ingle drug is an inhibi tor  wi l l  cause shr inkage 

and how we measure that versus how MRI,  MRS, or et  

cetera,  et  cetera,  i t 's  what do you do for large 

groups of  b io logic drugs, and not knowing one of  



 

 
 

 
 
 PAPER MILL REPORTING 
 Email:  atoigo1@verizon.net 
 (301) 495-5831 
  

  83  

which may actual ly have act iv i ty only in mult ip le 

combinat ions,  can you suppress suff ic ient  numbers 

of  pathways to actual ly see the ef fect  and in which  

drug gets the credi t  for  that  k ind of  response as 

they move into larger combinat ions.  

 This is important because as we have seen, 

there are now a large number of  drugs that are 

avai lable for  a large number of  these pathways. 

 I  wi l l  f in ish of f  wi th--so one of  the 

th ings that many of  the groups have been working 

on-- I  was asked to present is a l i t t le bi t  of  

exper imental  work--and that is again beginning to 

ask quest ions,  not just  about the s ize of  these 

tumors,  but  about the act iv i ty of  the molecular 

pathways that are relevant for  these tumors.  

 This is a val idat ion,  th is is 

bioluminescence in a posi t ive and a negat ive,  but  

th is tumor has alpha v beta 3,  beta 5 act ivat ion,  

th is one does not.   You can use very speci f ic  

imaging molecules to pick up this tumor here,  but  

not the tumor on the other s ide.   You can 

speci f ical ly block i t  wi th a var iety of  speci f ic  
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pept ide probes for speci f ic i ty.  

 [Sl ide. ]  

 I  won' t  real ly go into that  for  brevi ty of  

t ime.  Let  me move forward. 

 [Sl ide. ]  

 In addi t ion,  you can now image and very 

c lear.   This is an intracranial  or thotopic tumor in  

which you can now pick up very sensi t ive imaging of  

these. This is going to be important because, of  

course, for  a lpha v beta 3,  as wel l  as for  a number  

of  other ant iangiogenic and biologic pathways, 

there are now targets for  these that we can begin 

to use. 

 [Sl ide. ]  

 This is,  in my last  couple of  s l ides,  th is 

is an example.   Here,  you can see a tumor--  wrong 

angle,  so I  can' t  qui te see what is up there--here 

is SPECT imaging that can show these. 

 I f  you combine them together,  you can see 

excel lent  over lap in orthotopical ly implanted 

tumors,  so we now have the abi l i ty  to do real ly 

relat ively def ined molecular imaging, and, in fact ,  
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one of  these drugs is already in c l in ical  t r ia ls in  

Europe to look at  th is in central  nervous system.  

I t  can even pick up relat ively smal l  tumors.   Here,  

you can see that there were three smal l  tumors 

implanted.  These are about a mi l l imeter in s ize 

each. 

 [Sl ide. ]  

 Here is the SPECT imaging using these 

alpha v beta 3 speci f ic  labeled l igands, and again 

i f  you over lap them, you can qui te easi ly pick up 

some of these changes at  the mi l l imeter level .   

This is to show you that these three areas 

correspond to areas that these cel ls were also 

bioluminescent ly labeled, so that  we could be sure 

exact ly where they were. 

 [Sl ide. ]  

 Where I  th ink th is is going to be even 

more important,  i t  ra ises some of the quest ions 

about speci f ic i ty.   Here is an animal that  had two 

tumors here.  

 When you do the SPECT imaging, in fact ,  

you can only f ind one of  them, and again th is one 
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doesn' t  show up in spi te of  the fact  that  on MRI,  

that  would certainly have been I  th ink considered 

posi t ive disease. 

 When you compare i t  to bioluminescent,  

obviously,  something that can' t  be done in humans, 

but we knew there was no tumor down here because we  

didn' t  put  any tumor down there,  i t  is  something 

else,  and, in fact ,  when you do the histology, 

there was a large inf lammatory response there that  

picks up none of  the alpha v beta 3,  whereas, th is 

is a sol id core of  tumor as expected, so the 

speci f ic i ty for  these is becoming qui te good. 

 [Sl ide. ]  

 So, in summary,  obviously,  there are 

s igni f icant di f ferences in adul t  and pediatr ics 

al though many of  them are more what we feel  than 

what we real ly know in part  because we have never 

real ly done the kind of  detai led comparat ive 

studies that  would be required. 

 Certainly,  some of  those di f ferences may 

be due to the locat ion of  the tumor,  as wel l  as to 

the histology of  the tumor,  and f inal ly,  to the age  
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of  the tumor.   But as there are increasing numbers 

of  molecular inhibi tors,  determining the 

speci f ic i ty of  those targets,  which don' t  a lways 

relate to responses, are going to be important 

design issues. 

 Therefore,  I  th ink what we are real ly 

going to start  to do as we move forward is look at  

molecular act iv i t ies and how those would be 

integrated into the concepts of  approval  both for  

pediatr ic and adul t  studies.  

 I  th ink I  wi l l  s top there.  

 DR. LINK:  Thanks, Mark.  

 Next is an overview of  the Chi ldren's 

Oncology Group exper ience by Dr.  Pol lack.  

 Chi ldren's Oncology Group Exper ience with 

 Pediatr ic Brain Tumor Cl in ical  Tr ia ls  

 DR. POLLACK:  Thanks.  I  am going to give 

an overview of  the Chi ldren's Oncology Group 

exper ience with c l in ical  t r ia ls,  and my apologies 

to those in the room who have heard bi ts and pieces  

of  th is ta lk probably a dozen t imes over the years.  

 [Sl ide. ]  
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 What I  want to focus on are some of the 

current,  recent ly c losed and soon to open tr ia ls 

just  to give sort  of  a broad overview. 

 [Sl ide. ]  

 The overal l  scient i f ic  goals of  the Brain 

Tumor Commit tee in the Chi ldren's Oncology Group 

are:  

 To ident i fy biological  character ist ics of  

chi ldhood brain tumors that  inf luence treatment 

response and try to move forward to r isk-adapted 

treatment strat i f icat ion;  

 Develop comprehensive t reatment approaches 

to improve the survival  of  chi ldren with pr imary 

brain tumors;  

 To ident i fy ef fect ive therapies for  tumors 

that  have been resistant to pr ior  t reatments,  and 

to come up with strategies for  reducing long-term 

sequelae. 

 [Sl ide. ]  

 This s l ide highl ights some of the 

complexi ty that  is  involved in deal ing wi th 

pediatr ic brain tumors.   I  have l is ted along the 
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top the most common types of  tumors,  and this does 

not include al l  of  the types of  pediatr ic tumors.  

 There are c lear ly less common ones, such 

as choroid plexus tumors,  craniopharyngiomas, that  

we don' t  have any act ive protocols that  are deal ing  

wi th,  but  for  each of  the major types of  tumors,  we  

have a ser ies of  protocols that  are looking to t ry 

to ta i lor  therapy for the good r isk tumors ei ther 

by opt imizing the use of  chemotherapy to t ry to 

delay or avoid the use of  radiat ion,  to opt imize 

the use of  radiat ion using conformal del ivery,  and 

for some of  the poor r isk tumors that  have been 

more di f f icul t  to t reat  over the years,  combining 

chemotherapy with radiat ion and intensi fy ing 

chemotherapy. 

 The di f ferent studies for  the di f ferent 

tumor types are shown going along the table.  

 [Sl ide. ]  

 I  wanted to br ief ly ment ion some of the 

accompl ishments over the years.   One of  the most 

important accompl ishments for  medul loblastoma has 

been the observat ion that for  standard-r isk 
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tumors-- that  is ,  those that are non-metastat ic and 

are completely resected-- i t  is  possible to reduce 

the dose of  craniospinal  radiat ion by adding 

adjuvant chemotherapy. 

 For many of  the tumor types, i t  has been 

shown that extent of  resect ion has a major impact 

on outcome, and that has inf luenced how these 

tumors are deal t  wi th at  d iagnosis.  

 We have in i t iated a number of  large 

biological  studies for  d i f ferent tumor types 

including high-grade gl iomas, infant tumors,  and 

PNETs. 

 [Sl ide. ]  

 This s l ide highl ights the ef fect  of  adding 

chemotherapy on the abi l i ty  to reduce radiat ion 

doses in chi ldren with medul loblastoma.  The curve 

in pink or purple are the survival  resul ts in 

chi ldren that were t reated with 2340 cent igray of  

craniospinal  radiat ion and with a boost to the 

poster ior  fossa, but wi th no chemotherapy. 

 The blue l ine shows the resul ts wi th 

standard doses of  radiat ion,  at  least  h istor ical  
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standard dose, 3600 cent igray of  craniospinal  

i r radiat ion,  and the resul ts were infer ior  wi th the  

lower dose. 

 The yel low l ine shows the survival  resul ts 

in k ids that  received lower doses of  radiat ion plus  

chemotherapy. 

 [Sl ide. ]  

 Another important I  guess observat ion is 

the role of  resect ion extent as I  ment ioned a 

moment ago.  This is f rom high-grade gl ioma just  

showing that tumors that  are amenable to greater 

than 90 percent resect ion have a s igni f icant ly 

better prognosis than those that have lesser 

resect ions.  

 Now, th is may ref lect  as much about the 

biology of  those speci f ic  tumors than about the 

role of  resect ion extent,  but  i t  does provide a 

rat ionale for  extensively t ry ing to remove these 

tumors.  

 [Sl ide. ]  

 Other accompl ishments,  and I  wi l l  show 

some of these sl ides later,  that  moderately 
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intensive chemotherapy improves survival  outcome 

for high-r isk medul loblastomas, ident i f icat ion of  

molecular factors to strat i fy infant tumors,  and, 

in part icular,  ident i fy ing the atypical  teratoid 

rhabdoids subgroup. 

 I t  has been shown that induct ion 

chemotherapy achieves a fa i r ly  good response rate 

in infants wi th brain tumors,  but  that  those 

responses are of ten not durable,  and we have bui l t  

on that  using high-dose consol idat ion chemotherapy 

or focal  i r radiat ion,  and those resul ts seem to 

have improved outcome. 

 Unfortunately,  despi te improvements in the 

prognosis for  some of  the tumor types, there are 

many others that  remain resistant and late ef fects 

are a big problem. 

 [Sl ide. ]  

 I  am going to run through the recent and 

current studies for  the di f ferent tumor types 

start ing wi th medul loblastoma, and this is the 

recent ly c losed study A9961 that randomized between  

two adjuvant chemotherapy regimens af ter  so-cal led 
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reduced dose craniospinal  i r radiat ion of  2340 

cent igray to the neural  axis.  

 I  th ink many people would consider th is 

the new standard dose based on the resul ts f rom 

this study. 

 [Sl ide. ]  

 These are the resul ts in the two arms, and 

these were recent ly publ ished showing about an 80 

percent f ive-year progression-free survival  wi th 

both arms, which compares favorably to histor ical  

data.  

 [Sl ide. ]  

 One of  the other important observat ions 

f rom this study was that the smal l  subset of  

pat ients that  got onto the t r ia l  and were found 

retrospect ively to have evidence of  metastat ic 

disease did part icular ly poor ly,  which highl ights 

the importance of  a fa i r ly  met iculous staging in 

studies that  are looking at  reducing the intensi ty 

of  therapy. 

 [Sl ide. ]  

 Another observat ion f rom this study was 
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that  histological  features are probably a new 

cr i ter ia for  subdiv id ing medul loblastomas.  In th is  

standard-r isk group, the tumors that  had 

histological  features of  anaplasia had a 

s igni f icant ly worse prognosis than those that had 

classical  features,  and this is now a new cr i ter ia 

for  ident i fy ing high-r isk disease in our ongoing 

studies.  

 [Sl ide. ]  

 Our current study for average-r isk 

medul loblastoma strat i f ies pat ients based on age.  

For those younger than 8,  there is a two-stage 

randomizat ion,  the f i rst  involv ing the dose of  

craniospinal  radiat ion,  the second involv ing the 

volume of  radiat ion to the poster ior  fossa, the 

boost volume, wi th the goal  of  t ry ing to reduce the  

frequency of  hear ing loss,  which is another late 

sequelae in chi ldren with these tumors.  

 In pat ients older than 8,  in which the 

r isk f rom craniospinal  i r radiat ion is possibly a 

bi t  lower,  there is a s ingle randomizat ion for  the 

boost volume to the poster ior  fossa. 
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 [Sl ide. ]  

 In both age groups, we are including 

prospect ive analyses of  a number of  b io logical  

markers including Trk C, which is a neurotrophin 

receptor,  and erbB2, which is a tyrosine kinase 

growth factor receptor,  as wel l  as mult igene 

expression prof i l ing,  and the accrual  of  b io logical  

samples for  th is study is actual ly proceeding very 

wel l .  

 The other aspect is the histological  

analysis to t ry to ident i fy the anaplast ic tumors 

and put them on a di f ferent protocol ,  so specimen 

submission has been strongly encouraged. 

 [Sl ide. ]  

 For high-r isk PNETs, those that are 

metastat ic and completely resected or local ized 

outside the poster ior  fossa, the recent ly completed  

study was a dose escalat ion of  carboplat inums, a 

radiosensi t izer,  dur ing radiat ion to t ry to enhance  

the act iv i ty of  radiat ion,  and this was fol lowed by  

adjuvant chemotherapy with cyclophosphamide and 

vincr ist ine,  and af ter  the Phase I  component of  the  
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study, there was a randomized comparison between 

the cyclophosphamide and vincr ist ine regimen and 

the sl ight ly more intensive regimen. 

 This study has now completed and i t  has 

formed the basis for  a Phase I I I  randomized study 

that is looking at  the ef f icacy of  

radiosensi t izat ion as one randomized quest ion,  and 

also looking at  the abi l i ty  of  c is-ret inoic acid to  

potent iate adjuvant therapy as a second quest ion.  

 [Sl ide. ]  

 The resul ts f rom the 99701 study have 

recent ly been released, and they actual ly look 

surpr is ingly good compared to some histor ical  data.  

 The three-year overal l  survival  is  on the order of  

80 percent in th is high-r isk populat ion,  and even 

more interest ing,  when we strat i f ied the pat ients 

based on anaplasia,  the anaplast ic tumors do worse.  

 The non-anaplast ic tumors have almost a 90 percent  

overal l  survival ,  fa i r ly  s imi lar  to the 

standard-r isk medul loblastomas. 

 [Sl ide. ]  

 Now, I  am going to ta lk about low-grade 
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gl iomas. Histor ical ly,  these tumors were t reated 

with surgery and radiat ion,  and there were a lot  of  

late sequelae in terms of  endocr ine and cogni t ive 

funct ion,  and since many of  these pat ients were 

long-term survivors,  there were concerns about 

second mal ignancies f rom wide radiat ion f ie lds.  

 So, one of  the approaches that has been 

used over the last  15 or 20 years is to t ry to 

employ chemotherapy to defer or at  least  avoid the 

use of  radiat ion i f  at  a l l  possible.   The A9952 

study was a randomized comparison of  carboplat inum 

and vincr ist ine versus a 4-drug regimen, and that 

recent ly complete accrual .  

 There was also a non-randomized arm for 

pat ients wi th neurof ibromatosis 1,  who just  receive  

carboplat inum and vincr ist ine.   These resul ts have 

been released in prel iminary form and show about a 

3-year progression-free survival  in the overal l  

cohort ,  and the resul ts are better in the pat ients 

wi th NF1, suggest ing as Mark ment ioned a few 

minutes ago, that  NF1 tumors are biological ly 

somewhat di f ferent than non-NF1 tumors even though 
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they look ident ical  h istological ly.  

 Whi le we are wai t ing for  the resul ts f rom 

this study, we have launched two addi t ional  

studies.   One is bui ld ing on the 

carboplat inum/vincr ist ine regimen by adding 

temozolomide, and a second is looking at  the 

ef f icacy of  conformal ly targeted radiat ion in 

chi ldren older than the age of  10 and younger 

chi ldren who have progressed af ter  chemotherapy. 

 [Sl ide. ]  

 One tumor type where we have made 

essent ia l ly  no progress in the last  two decades are  

brain stem gl iomas. These are the resul ts of  the 

Chi ldren's Cancer Group 9941 study showing a 

one-year event- f ree survival  on the order of  20 

percent,  but  th is could real ly be any of  our recent  

brain stem gl ioma studies unfortunately.  

 [Sl ide. ]  

 These poor resul ts do provide a very 

robust natural  h istory control led data set  upon 

which to bui ld new studies,  and we have a ser ies of  

studies that  have gone through that are using 
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consistent stat ist ical  design features to t ry to 

rapidly evaluate agents to add with radiat ion to 

t ry to boost the l imi ted ef f icacy of  radiat ion for  

these tumors.  

 So, we have completed a t r ia l  of  

temozolomide on a dai ly schedule dur ing radiat ion.  

 Those resul ts are under analysis.   We have ongoing  

study of  topotecan, a radiosensi t izer,  and we wi l l  

soon be opening a study of  gadol in ium texafuron.  

We ident i f ied the Phase I  dose in a previous study 

and are now opening this Phase I I  study groupwide. 

 [Sl ide. ]  

 For high-grade gl iomas, we also have a 

sequent ia l  study design approach where we have come  

up with a consistent stat ist ical  design and we are 

t ry ing to apply that  in a ser ies of  studies in 

sequence, so we have completed the study of  

temozolomide on a dai ly schedule dur ing radiat ion,  

and then on a 5-day schedule af ter  radiat ion wi th a  

comparison to an histor ical  control  group, the 

CCG-945 study group. 

 The plan was to have a second study with 
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temozolomide plus ei ther another chemotherapeut ic 

agent or an ant i -angiogenic or s ignal l ing 

inhibi tor .  

 [Sl ide. ]  

 The in i t ia l  resul ts f rom the 0126 study 

were somewhat disappoint ing in that-- I  am showing 

the resul ts for  g l ioblastoma here-- the one year 

event- f ree survival  was essent ia l ly  ident ical  to 

the CCG-945 study group, and not surpr is ingly,  the 

resul ts were not al l  that  much di f ferent f rom the 

adul t  study f rom the EORTC, and that was one of  the  

impetuses for our doing a pediatr ic study. 

 So, our resul ts essent ia l ly  val idate what 

they have observed, that  there probably is some 

modest ef f icacy to using temozolomide in addi t ion 

to radiat ion,  but not a t remendous amount,  but  i t  

is  an agent that  we can bui ld on since i t  is  wel l  

to lerated. 

 [Sl ide. ]  

 One of  the other observat ions f rom this 

study which mirrors the resul ts f rom the EORTC 

study, was the inf luence of  MGMT 


