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methylguanine/methyl t ransferase expression on 

outcome, and we categor ized tumors into those that 

have high MGMT and those that have low MGMT. 

 [Sl ide. ]  

 We also looked at  promoter methylat ion and 

what was observed was that tumors that  had 

overexpression of  MGMT had a s igni f icant ly worse 

prognosis than those that didn' t ,  not  that  the 

non-expressers had a good prognosis,  but  that  the 

other ones were part icular ly poor.  

 [Sl ide. ]  

 The current study for high-grade gl iomas 

bui lds on this study and also bui lds upon a 

previous Phase I  study within the group, combining 

temozolomide with CCNU, and this study has also 

been accruing very rapidly,  and there is a th i rd 

study that 's in the queue for development.  

 [Sl ide. ]  

 I  wi l l  change gears and talk about the 

germ cel l  tumors.   For germinomas, we have a 

randomized Phase I I I  study that is soon to open 

that compares standard doses of  radiat ion versus 
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chemotherapy and reduced doses and volumes of  

radiat ion wi th event- f ree survival ,  qual i ty of  

l i fe,  and neuropsych funct ion as the outcome 

endpoints.  

 The goal  is  to see whether we can reduce 

late ef fects wi thout compromising event- f ree 

survival  by using chemotherapy to reduce the amount  

of  radiat ion that is del ivered. 

 [Sl ide. ]  

 For non-germinomatous germ cel l  tumors,  

there is an open study that involves the use of  

induct ion chemotherapy, and then further therapy is  

subdiv ided based on the response, so pat ients that  

have complete responses go on to radiat ion.   Those 

that have less than complete responses to 

chemotherapy have the opt ion of  second- look 

surgery,  and then more chemotherapy pr ior  to going 

on to radiat ion.  

 [Sl ide. ]  

 For ependymoma, we have a fa i r ly  

compl icated study that strat i f ies pat ients based on  

extent of  resect ion,  h istology, and tumor locat ion.  
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 So, for  the subset of  pat ients that  have 

completely resected supratentor ia l  d i f ferent iated 

ependymomas, which is a very smal l  group, they are 

str ict ly observed. 

 For al l  the other subgroups of  pat ients 

that  have gross total  resect ion,  conformal 

radiat ion is given, and then for the group of  

pat ients that  have incomplete resect ion,  a window 

of chemotherapy is given and then they are 

evaluated for potent ia l  second- look surgery pr ior  

to going on to radiat ion.   This study has accrued 

almost 3,000 pat ients.  

 [Sl ide. ]  

 For infant tumors,  which we treat 

di f ferent ly,  and the age cutof f  being 3 for  many of  

our studies,  the recent ly completed 99703 study 

bui l t  on induct ion chemotherapy by adding intensive  

consol idat ion chemotherapy. 

 Some of the prel iminary resul ts f rom this 

have been released and are encouraging in that  the 

resul ts f rom the new study, the CCG99703, compare 

favorably to the CCG921 study that involved 
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induct ion alone, and in indiv idual  subsets of  

tumors,  part icular ly medul loblastomas, the 

di f ferences are even more str ik ing,  75 percent 

versus 30 percent 3-year event- f ree survival .  

 [Sl ide. ]  

 One of  the other th ings that has been 

observed in infant tumors is that  the large group 

of  smal l  b lue cel l  tumors can be subdiv ided.  One 

of  the important subgroups are the rhabdoid tumors 

which have a s igni f icant ly worse prognosis than 

non-rhabdoid PNETs, and that has provided a 

rat ionale for  t ry ing to ident i fy those pat ients 

prospect ively.  

 [Sl ide. ]  

 So, we are including molecular evaluat ion 

by FISH for chromosome 22 delet ions,  INI1 mutat ion 

analysis,  and also INI1 immunohistochemistry as a 

way of  ident i fy ing tumors that  may look l ike PNETs,  

but actual ly are atypical  teratoid rhabdoid tumors,  

and then these tumors are going to be treated 

di f ferent ly.  

 [Sl ide. ]  
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 One of  the f i rst  tumor-speci f ic  infant 

protocols we had was P9934, which looked at  M0 or 

non-metastat ic medul loblastomas.  These tumors were  

t reated with induct ion chemotherapy fol lowed by 

second- look surgery,  and then focal  conformal 

radiat ion,  which was sort  of  a paral le l  strategy to  

the use of  h igh-dose chemotherapy. 

 The pat ients then went on to receive 

maintenance chemotherapy and endpoints were both 

overal l  survival  and also funct ional  outcome in 

comparison to an histor ical  control  group. 

 [Sl ide. ]  

 We have separate studies that  are soon to 

open for M+ or metastat ic medul loblastoma that is 

looking at  the addi t ion of  methotrexate as a 

randomized quest ion,  and then we have a separate 

study for atypical  teratoid rhabdoid tumors that  is  

unfortunately on hold for  the moment,  but  we wi l l  

hopeful ly open, that  wi l l  intensi fy t reatment in 

these high-r isk tumors.  

 For al l  of  these protocols,  specimen 

submission is mandatory for  the biological  
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strat i f icat ion.  

 [Sl ide. ]  

 Final ly,  for  recurrent tumors,  we have 

pursued strategies looking at  interference with 

tumor s ignal ing,  so we have a number of  approaches 

that are looking at  interferons with growth factor 

mediated signal  t ransduct ion.  

 We completed a study of  Tarceva or 

R115777-- I  am sorry--Zarnestra R115777, which had a  

number of  d i f ferent tumor-speci f ic  strata,  and that  

actual ly accrued very wel l  and closed rapidly.   We 

have a study of  Tarceva that has completed, that  

included both CNS and non-CNS tumors.  

 We have a study that is under development 

involv ing c i lengi t ide,  which is an integr in 

inhibi tor ,  and then a combinat ion study of  Tarceva 

and Avast in that  is  including both CNS and non-CNS 

tumors.  

 Then, as I  ment ioned ear l ier  wi th the 

medul loblastomas, we are looking at  c is-ret inoic 

acid as a maturat ional  agent dur ing the adjuvant 

phase, and this study is in the queue to open. 
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 DR. LINK:  Thank you, Ian.  

 The last  ta lk of  the morning wi l l  be 

neurocogni t ive sequelae of  pediatr ic brain tumors 

by Danny Armstrong. 

 Neurocogni t ive Sequelae of  Pediatr ic Brain Tumors  

 DR. ARMSTRONG:  Good morning. 

 [Sl ide. ]  

 When we talk about neurocogni t ive outcomes 

in chi ldren, when I  have done talks to other 

groups, one of  the th ings that is compl icated is 

that  these are very complex problems. 

 I t  is  a complex issue to deal  wi th because 

in contrast  to other th ings that we do in chi ld 

neural  development where the mechanism for a 

part icular impairment is relat ively c lear and we 

can trace out a pathway as in the case of  many of  

the genet ic disorders.  

 When we begin looking at  neurocogni t ive 

outcomes in chi ldren treated for brain tumors,  the 

mechanisms may be complex and vary,  just  as Mark 

and Ian have presented, the var iety of  t reatments 

that  we have, the heterogenei ty of  what fa l ls  into 
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the class of  chi ldren with brain tumors,  and a 

whole host of  issues about var iat ions in t reatment,  

h istology, r isk c lassi f icat ions,  and the l ike.  

 This s l ide is something that everyone in 

th is group probably needs no introduct ion to,  but  

these are just  some of  the mechanisms that we have 

to be able to consider when we think about the 

neurocogni t ive outcomes that may occur in the 

t reatment of  chi ldren with brain tumors.  

 Chi ldren with brain tumors have genet ic 

r isks that  are unassociated with the brain tumor.   

We can have chi ldren with genet ic r isks for  f ragi le  

X, for  Down's syndrome, for  dyslexia,  for  at tent ion  

def ic i t  hyperact iv i ty disorder,  and a whole var iety  

of  other th ings that we now are establ ishing 

genet ic l inks.  

 We can have structural  damage ei ther 

because of  the tumor or the surgery necessary to 

remove i t .   We have clear evidence of  large vessel  

in jury,  wi th stroke, as wel l  as microvascular 

in jury that  show up as calc i f icat ions as a resul t  

of  our therapies.  
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 We have got indirect  evidence of  

d isrupt ions in neurotransmit ter  capaci ty.   This 

would part icular ly fa l l  out  in the ways that 

chi ldren respond to some of the st imulant 

medicat ions as a funct ion of  their  at tent ional  

problems resul t ing f rom our t reatment.  

 Metabol ic abnormal i t ies are probably a 

mechanism that is l inked at  mult ip le levels perhaps  

start ing at  the level  of  the vascular system, but 

also potent ia l ly  being af fected by oxygen 

perfusion, the distr ibut ion of  oxygen and the 

ef f ic iency of  the metabol ic system. 

 Neuroendocr ine abnormal i t ies we have known 

about for  a long t ime because, when we radiate the 

heads of  chi ldren, we are also real ly interfer ing 

wi th neuroendocr ine that is most of ten ref lected in  

growth,  but has many potent ia ls that  are we have 

real ly not spel led out.  

 The main th ings that we are concerned 

about,  however,  in terms of  the mechanisms in the 

t reatment of  chi ldren with brain tumors in the 

global  area are disrupt ions in myel in format ion 
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that is presented out to us in the long term as 

chi ldren who fai l  to develop the same volume 

capaci ty,  to develop the same systems of  myel in 

format ion,  fa i l  to t r im and prune ear ly systems of  

neurologic development,  and fai l  to develop the 

kind of  complex structures that  are associated with  

complex behavioral  ski l ls  and neuropsychological  

funct ionings down the road. 

 I t  is  probably the area that we are most 

concerned about,  and then, as I  a lways say, we get 

the problems that chi ldren with brain tumors st i l l  

decide to jump out on the back of  their  parents '  

t rucks and jump of f  and hi t  their  heads. 

 So, we have these kinds of  th ings that 

come along, and we have chi ldren who are not 

gett ing the opportuni ty to learn,  because they are 

in our hospi ta ls being treated. 

 [Sl ide. ]  

 We also know that there are a whole host 

of  issues related to the disease and treatment,  and  

when I  say disease I  am recogniz ing a great deal  of  

heterogenei ty.   But th ings l ike the l i terature over  
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the last  20 years has real ly shown size and 

locat ion of  tumor can have an impact on what k ind 

of  neurocogni t ive di f f icul t ies we come into,  

surgery,  where i t  is ,  what the consequences of  that  

surgery may be, radiat ion therapy with great 

respect to Larry,  that  has been our biggest culpr i t  

over the years in terms of  neurocogni t ive late 

ef fects,  but  certainly not the only one. 

 Chemotherapy, I  am going to l is t ,  and we 

of ten l is t  chemotherapy as sort  of  a s ingular 

contr ibutor,  but  I  th ink what we know at th is point  

is  that  we suspect that  there are very di f ferent 

mechanisms with the drugs that we use, of ten 

di f f icul t  to tease out,  because in the t reatment,  

as Ian presented, most of  our chi ldren are gett ing 

combinat ions of  surgery,  so we can' t  tease that 

out,  they are gett ing radiat ion of  some form or 

another,  and mult ip le drug therapy. 

 So, our abi l i ty  to be able to tease out 

what is speci f ic  to one drug versus the other is 

di f f icul t .   One of  the th ings that is di f ferent as 

a r isk factor f rom adul ts and chi ldren is age at  
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the t ime of  t reatment.  

 We clear ly have data--and I  wi l l  actual ly 

show one of  our ear ly studies in a minute-- that  

shows that the younger the chi ld is at  the t ime 

that they are diagnosed and tsoreated, the greater 

the range of  d i f f icul t ies they are l ikely to have, 

and the more speci f ic  d i f f icul t ies that  they are 

l ikely to have over t ime. 

 Gender is a quest ion that we have in acute 

leukemia.  I t  is  not  as c lear that  that  is  a r isk 

factor in brain tumors,  but  we real ly have not 

looked at  i t  in any speci f ic  detai l  re lated to 

neurocogni t ive ef fects,  and then issues l ike shunt,  

seizures,  CNS infect ions,  and a var iety of  other 

considerat ions real ly make this a complex area to 

study. 

 We actual ly have discussion in the 

Chi ldren's Oncology Group about whether we ought 

to.   I t  is  hard to get pat ient  accrual .   The 

insurance doesn' t  pay for  the studies.   Our number 

of  completed studies and a var iety of  t r ia ls is 

very low, so you have to k ind of  ra ise the 



 

 
 

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

  113  

quest ion,  wel l ,  should we be doing this k ind of  

research -  is  i t  logical ,  is  i t  feasible.   I t  is  

cost ly and i t 's  chal lenging. 

 Wel l ,  there is a very s imple reason why we 

ought to,  at  least  f rom my perspect ive,  and that is  

chi ldren are surviv ing,  and this is a l i fe- long 

disabi l i ty  issue for them and for their  parents.   

So even though there are mult ip le chal lenges, I  

th ink i t  is  up to us to be able to f ind ways to do 

that.  

 [Sl ide. ]  

 We have, for  a long t ime, at t r ibuted most 

of  the concerns that we have had related to 

chi ldren to radiat ion and/or chemotherapy.  But,  as  

we reported in JCO last  year in a study of  low 

grade pediatr ic cerebel lar  astrocytomas, a jo int  

CCG-POG tr ia l ,  in a var iety of  areas these chi ldren  

had funct ional  abi l i t ies that  were wi thin what we 

would descr ibe as the c l in ical  range compared to 

typical ly developing chi ldren with no di f f icul t ies.  

 Al l  the three stars there are the ones 

there,  and that is real ly one of  the f i rst  studies 
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where having a tumor removed surgical ly wi th no 

other t reatment may be associated with some late 

ef fects.  

 [Sl ide. ]  

 I t  ra ises some quest ions.   Radiat ion and 

chemotherapy are the two biggest culpr i ts that  we 

have at  th is point ,  and the pr imary mechanisms that  

we have to be looking at  are,  f i rst ,  damage to 

smal l  b lood vessels resul t ing in calc i f icat ion 

potent ia l ly  af fect ing brain metabol ism and 

chemistry.  

 I  wi l l  pause at  th is point  and say that as 

we have seen the presentat ion so far th is morning, 

our focus in pediatr ic oncology has been 

speci f ical ly in the neuroimaging area on def in ing 

whether the tumor is present,  whether we get 

necrosis,  what the margins are,  and what the 

recurrence is.  

 We have not done the kind of  neuroimaging 

studies that  ta lk about the mechanisms on brain 's 

development in successful ly t reated chi ldren.  That  

is an area for wide-open research. 
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 One of  the th ings that we do have a model,  

and I  wi l l  address th is is a second, that  we are 

looking at  for  chi ldren treated for brain tumors is  

that  most of  our t reatment seems to have relat ively  

minimal ef fects on the structures of  the brain that  

have developed up to the t ime of  t reatment.  

 The pr imary impact is on disrupt ion of  the 

developing brain f rom that point  on,  and this is 

one of  the th ings that I  ment ioned a few minutes 

ago, i ts impact on myel in format ion,  i ts impact on 

connect ing structures,  and i ts impact on the 

vasculature that  promotes metabol ic act iv i ty that  

is  involved in the normal development that  is  

concerned, and then a var iety of  other k inds of  

th ings -  wi th sensory impairments,  hear ing,  that  

has been related to acute issues related to 

per ipheral  neuropathy.   These are the k inds of  

th ings that we are concerned about.  

 [Sl ide. ]  

 What we have seen over t ime-- this was our 

low-r isk medul loblastoma study from the 1980s-- that  

helped us to real ly show that we have some 
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interact ions that are concerning for us in chi ldren  

treated for brain tumors.  

 These were medul loblastoma, and we looked 

at  in th is t r ia l  chi ldren who were of  younger age, 

under 5,  versus chi ldren who were older,  and who 

ei ther received standard dose or reduced dose 

radiat ion,  and there was a c lear interact ion that 

younger age and higher dose radiat ion had 

signi f icant impairment.  

 When we were able to reduce the dose or 

t reat  o lder chi ldren with higher dose, we got 

roughly comparable k inds of  performance, and older 

chi ldren with reduct ions in radiat ion therapy 

actual ly had better outcomes.  We were able to show  

that in verbal  performance and overal l  intel lectual  

funct ioning. 

 [Sl ide. ]  

 Simi lar  k inds of  f indings were there 

part icular ly for  math,  but  we found that when we 

wiped out or when we treated chi ldren who were 

younger wi th higher doses of  radiat ion,  that  both 

math and reading were impairments.  
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 This is one of  the th ings where we began 

to see that the younger the chi ld was, the more 

global  the impact on their  developmental  funct ion 

in mult ip le areas. 

 The older they got,  we got reading 

performance improved, but math tended to sort  of  

level  of f  in th is group, and that was a quest ion 

ear ly on, what is the mechanism that makes a 

di f ference in these two academic outcomes. 

 [Sl ide. ]  

 As we have moved forward, we know that the 

complexi ty of  looking at  neurocogni t ive outcomes is  

chal lenging.  We have neurosurgical  issues where we  

may have focal  def ic i ts,  we may have bleeds. 

 We may have some rare occurrences in 

subgroups of  chi ldren l ike poster ior  fossa syndrome  

with mut ism and motor weaknesses and impairment 

that  somet imes recovers in a very unpredictable 

way, but may have long-term consequences. 

 [Sl ide. ]  

 We have radiat ion therapy and mechanisms 

of  del ivery,  doses, and, as we are beginning to 
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look at  more ref ined portals and administrat ion,  

there may be some issues of  not  having the whole 

brain impacted, maybe not,  but  maybe having very 

speci f ic  areas and pathways that are wi th in the 

selected portal  that  creates very speci f ic  k inds of  

outcomes that at  th is point  we are not able to 

tease out because of  low numbers.  

 The possible outcomes that we have had 

histor ical ly,  young chi ldren treated with whole 

brain radiat ion have had signi f icant global  

intel lectual  impairment,  but  we have begun to see 

in the 1980s that we were real ly looking at  

speci f ic  impairments that  were developmental ly in 

the radiat ion therapy f ie ld,  and so we were able to  

pin th is down, not to just  look at  IQ, but to look 

at  speci f ic  funct ions.  

 [Sl ide. ]  

 In the chemotherapy area, we are beginning 

to learn a l i t t le bi t ,  not  a lot ,  but  a l i t t le bi t  

about speci f ic  funct ions that may be related to 

speci f ic  chemotherapies.  

 We know very wel l  that  v incr ist ine has an 
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ef fect  on acute motor speed and coordinat ion.   That  

is a problem when chi ldren are gett ing the drug, i t  

does not seem to be a late ef fect ,  but  i t  is  an 

issue that i f  they are not doing that,  when they 

are able to at tend school ,  that  we can wind up 

gett ing a delay dur ing the course of  t reatment,  and  

that is an issue we have to address.  

 As we are developing and looking at  some 

of  the ant i -angiogenesis chemo, there are isolated 

reports,  a l though we have not done a consistent 

study, that  af ter  endur ing that chemotherapy, 

chi ldren may have very s igni f icant def ic i ts in 

memory and at tent ion processing speed, and we have 

seen a handful  of  those chi ldren.  The quest ion is 

does that recover af ter  the medicat ion is f in ished.  

 We have not done that study yet.  

 We are consider ing methotrexate.   We 

pr imari ly use that in acute lymphoblast ic leukemia.  

 The quest ions there,  i t  is  an ant i fo late.   Folate 

is essent ia l  to brain development,  what impact wi l l  

that  have.  We actual ly have a BCPA study that we 

are prepar ing to do in COG, gett ing ready to launch  
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this spr ing.  

 Then, of  course, the plat in-based 

medicat ions related to hear ing loss,  and then there  

is a whole host of  chemotherapy agents that  we use 

in the t reatment of  chi ldren with brain tumors that  

we don' t  know the direct  outcomes.  We don' t  know 

what cyclophosphamide, CCNU, etoposide, and other 

new agents are going to do independent ly.  

 I t  is  an important quest ion as we move 

forward and begin to cut  back on radiat ion,  and in 

some of our t r ia ls even consider el iminat ing the 

use of  radiat ion.   We don' t  know whether there wi l l  

be s igni f icant long-term effects wi th the 

chemotherapy protocols.   These are quest ions that 

we are going to have to answer.  

 [Sl ide. ]  

 The model that  we are most ly working with 

is the t reatment seems to have the greatest  ef fect  

on the part  of  the brain that  develops af ter  

t reatment,  and the parts of  the brain that  have 

developed before t reatment seem to be relat ively 

safe.  
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 In the model that  we have looked at  that  

is  s imi lar  to th is,  that  what we see is ear ly-on 

gross motor and language development is the pr imary  

area of  development,  fo l lowed by 3 to 6 years of  

age, f ine motor ski l ls ,  v isual  spat ia l  ski l ls ,  

at tent ion,  v isual  memory,  and things of  that  

nature.  

 [Sl ide. ]  

 When we look at  th is,  what we have seen is 

that  we can now, wi th not great certainty,  but  the 

model is being supported in a var iety of  d i f ferent 

areas, we can predict  to some degree what of  those 

speci f ic  funct ional  areas is l ikely to be af fected 

based on the age at  which the chi ld is t reated. 

 Our considerat ions in terms of  looking at  

cogni t ive ef fects is when, in the course of  normal 

development,  does treatment occur that  is  

disrupt ive,  how complex is the mechanism or 

mechanisms involved in the t reatment,  and how old 

is the chi ld at  the t ime we look at  late ef fects,  

because what we wind up seeing is that  in chi ldren,  

part  of  our chal lenge in doing neuropsychological  
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test ing wi th chi ldren is that  our tests change. 

 Our tests change because chi ldren are 

developmental ly changing, and so i f  we are going to  

look at  something as s imple as math,  i f  we look at  

math in a 5-year-old,  a chi ld is able to do 1 plus 

1 equals 2,  and they can put the yel low blocks and 

the blue blocks and the orange blocks together.  

 We don' t  ask them to be able to te l l  us at  

what t ime two trains t ravel ing to a midpoint  

start ing at  d i f ferent points in t ime and travel ing 

at  d i f ferent rates of  speed would cross.  

 That is something that most of  us around 

the table would have a l i t t le struggle wi th today, 

but at  one point  we probably could solve that 

problem.  But i t  is  a developmental  issue where the  

brain,  the connect ing structures and the learning 

process provides the ski l ls  that  are necessary to 

be successful ,  and we can' t  assess that ski l l  or  

t r igonometry unt i l  the chi ld reaches the point  

where their  brain development is there.  

 What we are ant ic ipat ing,  or  the model 

that  we are looking at  now is that  the process of  
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treatment of  the chi ld wi th brain tumor occurs at  

th is point  and the impact is out here,  because of  

the developmental  course and disrupt ion.  That is an  

important component for  where we are at ,  and this 

is the type of  fa l lof f  that  we have using that same  

issue. 

 [Sl ide. ]  

 What we typical ly see is when we have 

avoided radiat ion therapy in younger chi ldren, what  

the motor ski l ls ,  unless there is a speci f ic  

problem with the poster ior  fossa and long-term 

ataxia,  the gross motor ski l ls  and language ski l ls  

tend to stay relat ively intact .   But those 

abi l i t ies that  develop at  4 to 6 years of  age, 

pr imari ly f rontal  cortex,  are the ones that are 

impaired, and we wind up seeing chi ldren who have 

good language ski l ls ,  but  poor performance ski l ls ,  

and problems in some very speci f ic  areas. 

 [Sl ide. ]  

 The predominant ones are s low processing 

speed, problems with at tent ion,  a l though typical ly 

not wi th hyperact iv i ty,  memory di f f icul t ies wi th 
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the pr imary problems not being memory for  audi tory 

informat ion,  but memory for  v isual  processing and 

for sequences, some di f f icul t ies wi th f ine motor 

coordinat ion and speed that t ranslates into 

handwri t ing pr imari ly as a school  task,  p lanning 

organizat ion and execut ive funct ion di f f icul t ies 

that  show up around age 11 or 12 when the brain is 

consol idat ing those part icular ski l ls ,  some 

visual-spat ia l  motor problems, mathematics 

di f f icul t ies typical ly in the area of  calculat ion,  

the abi l i ty  that  h i ts about 8 years of  age when 

chi ldren are learning how to do their  

mult ip l icat ion tables,  which is pr imari ly a 

memorizat ion,  a memory funct ion for  v isual  and 

novel  informat ion,  al though they do seem to 

understand how math works.   So they understand how 

to do that t ra in problem, but they can' t  get  i t  

r ight ,  because they can' t  do the basic 

calculat ions.  

 Simi lar ly,  in reading, i t  t ranslates out 

to where chi ldren are able to do let ter  word 

ident i f icat ion.   They are able to decode and read 



 

 
 

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

  125  

out loud, but they don' t  comprehend what they are 

reading.  So we wind up having not only a reading 

problem, but an across-the-board problem in their  

learning. 

 One of  the other areas we are looking at  

is  that  chi ldren with brain tumors are the one 

group of  chi ldren who real ly,  in most of  our 

studies looking at  social  funct ioning, wind up 

having di f f icul t ies.  

 I t  is  not  c lear exact ly what that  is ,  but  

two of  the neuropsychological  components that  we 

are concerned about are processing speed, because 

chi ldren don' t  process the tel l ing a joke fol lowing  

the track of  th ings as quickly as their  peers do.  

So they tend to be observers f rom the outside, and 

not fu l l  social  part ic ipants.   There are also some 

indicat ions that chi ldren may not be able to 

accurately decode social  cues of  emot ion,  both 

vocal ly and visual ly.  

 So, these are chal lenges that we have in 

terms of  late ef fects for  these chi ldren. 

 [Sl ide. ]  
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 This is just  a cartoon showing the model 

that  we are working on l inking the types of  

t reatment,  the possible mechanisms, the impact on 

speci f ic  funct ions,  and then the impact that  i t  has  

on the kinds of  th ings that chi ldren do every day 

in school  that  is  di rect ly associated with their  

qual i ty of  l i fe.  

 [Sl ide. ]  

 These are compl icated issues, but we do 

have chi ldren with brain tumors that  are surviv ing,  

so the other compl icat ion for  us at  th is point  is  

what do we do about them, because we don' t  have 

natural  h istory.  

 No one at  th is point  is  comfortable saying 

wel l ,  let 's  just  see what happens with the chi ld 

over t ime, what is the intervent ion that we do for 

these issues. 

 Our biggest issue has been educat ion.   We 

have, over the course of  our work in the 

cooperat ive t r ia ls,  and POG, CCG, and now COG, 

adjusted pr imary therapy.  The adjustments in the 

baby brain by delaying radiat ion therapy is one 
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such example.  

 There is work going on in a var iety of  

p laces to t ry to ident i fy neuroprotect ive 

medicat ions that wi l l  protect  the brain,  the 

typical ly developing components of  the brain,  f rom 

the therapy that is necessary for  t reat ing the 

tumor.  

 There are a var iety of  other intervent ions 

l ike cogni t ive rehabi l i tat ion that  unfortunately 

has not proven to be as successful  as we had hoped 

i t  would;  st imulant medicat ions,  but the FDA has 

put some Black Box warnings on some of the 

st imulant medicat ions,  and so our concerns related 

to chi ldren who may have received other therapies 

that  increase the r isk for  cardiotoxic i ty,  for  

instance, that  may al ter  the way that the 

neurotransmit ter  works in a radiated brain.  

 These are quest ions that we have to be 

able to do careful  studies as we move forward in 

th is part icular populat ion.  

 Compensatory intervent ion in assisted 

technology is one of  the other th ings that we are 
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working on.  This is promising for chi ldren who 

have signi f icant late ef fects,  and one of  the 

real ly exci t ing th ings that we are working on r ight  

now is being able to use the model about what 

speci f ic  learning problems, neuropsychological  

d i f f icul t ies are l ikely to occur,  at  what ages, and  

then developing targeted intervent ions that wi l l  

promote the development of  that  part icular ski l l ,  

not  when i t  becomes a problem, but in ant ic ipat ion 

that i t  might become a problem, perhaps start ing as  

ear ly as t ime of  d iagnosis.  

 So, I  th ink where we are at  wi th 

neurocogni t ive outcomes is that  i t  is  a lot  more 

compl icated in chi ldren because of  the var iety of  

mechanisms, unfortunately,  the fact  that  there is a  

real  chal lenge in being able to f ind access to the 

resources to be able to have the test ing done that 

is speci f ical ly ident i f ied to carry out the studies  

and to be able to deal  wi th the developmental  

changes that occur across t ime. 

 I  wi l l  s top there.  

 DR. LINK:  Thanks, Dan, and thanks to al l  
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the speakers th is morning for set t ing the stage for  

our discussions, certainly th is af ternoon of  the 

quest ions.  

 So, unless there are any burning issues 

r ight  now, what I  suggest we do is take a 15-minute  

break, keeping in mind the quest ions that were 

posed that we were asked to give advice on. 

 So, the f i rst  th ing we wi l l  do af ter  the 

break is to address speci f ic  quest ions related to 

the presentat ions that you heard th is morning, and 

that probably wi l l  take us up to the lunch break, 

and then this af ternoon we wi l l  spend addressing 

the speci f ic  quest ions that we were asked to 

address.  

 So, i f  there are no burning issues now, 

how about a 15-minute break. 

 [Break.]  

 Quest ions to the Presenters  

 DR. LINK:  As I  indicated ear l ier ,  before 

lunch, and I  th ink we have some t ime, so i t  doesn' t  

have to end exact ly at  12:00, but we would l ike to 

sort  of  go through quest ions for  the presenters 
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that you heard th is morning, but hopeful ly,  some of  

your quest ions wi l l  be directed to the quest ions 

which we have been asked to answer.  

 Perhaps I  wi l l  lead of f  th is discussion in 

a general  way and try to involve our FDA col leagues  

here to give us some help in terms of  focus. 

 One of  the problems that we see in 

pediatr ics in general ,  and some of the 

presentat ions here are not going to make us feel  

bet ter  about i t ,  is  the diminishing number of  

pat ients and the increasing number of  tumor 

categor ies depending on how we do. 

 I t  says you have heard that we just  have 

more and more heterogenei ty depending on how you 

look at  i t ,  and whi le th is is good academical ly,  i t  

may not be good in terms of  the k inds of  th ings 

that we need to do for FDA, which is have robust 

studies wi th lots of  pat ients.  

 So, I  am wondering i f  you could help us,  

just  to lead of f  af ter  hear ing Dr.  Kieran's ta lk 

and some of the others in terms of  addi t ional  

strat i f icat ions based not only on histology, but 
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now molecular biology, di f ferent biology or 

di f ferent behaviors based on si te,  can we real ly 

help you in terms of  that  f i rst  quest ion of  r isk 

strat i f icat ion,  are we gett ing to s l ice the baloney  

too thin,  i f  you wi l l .  

 DR. WEISS:  I  wi l l  s tar t  and then I  wi l l  

ask maybe my stat ist ical  col leagues here to 

comment,  as wel l ,  and that is not necessar i ly  a 

unique issue to pediatr ic oncology or pediatr ic 

brain tumor.  

 You know, the issues of  strat i f icat ion 

purposes for important prognost ic factors comes up 

al l  the t ime, and I  th ink the key thing is to be 

able to ident i fy--and that is going to be a moving 

target as the science evolves--but to ident i fy key 

prognost ic factors,  because too many strata wi l l  

just  make studies qui te impossible to do. 

 The beauty of  th ings l ike large, s imple 

t r ia ls is that  you don' t  real ly have to worry about  

those things, but that  is  real ly completely,  you 

know, out of  the quest ion in most of  the I  th ink 

pediatr ic oncology sett ings.  
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 But I  th ink the idea of  being able to 

ident i fy a few of  the key prognost ic factors that  

can be agreed upon, at  least  for  the purposes of  a 

t r ia l ,  and whether or not one can extrapolate 

certain informat ion f rom tumor types based on 

certain biological  s imi lar i t ies that  might be 

something that could be feasible to do, but you are  

r ight ,  you have got a real  problem with so much 

heterogenei ty.  

 I  mean that is what we struggle wi th even 

in t ry ing to f igure out what quest ions to ask,  

because outcome measures are going to be di f ferent 

and depending on what speci f ic  tumor types you are 

deal ing wi th.  

 DR. SRIDHARA:  I  agree with Dr.  Weiss.   

Also,  you know, when there is so much 

heterogenei ty,  then, the di f ferences you see, i t  

has to be extremely large in order to see something  

signi f icant ly.   Therefore,  to strat i fy by some of 

these that you already know could be di f ferent is 

one thing. 

 Another point  is  by recogniz ing that you 
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have a di f ferent r isk category or whatever,  you 

could th ink of  enr ichment designs and things l ike 

that ,  where you start  studying only in very 

high-r isk pat ients rather than including everybody 

in the c l in ical  t r ia ls,  so that  you have your 

endpoints sooner.  

 Sort  of  the analogy analysis,  you do the 

studies in advanced diseases f i rst ,  and then you 

move on to less advanced disease, so you could do 

the same kind of  th ing that,  you know, you go to a 

high-r isk group f i rst  and then move on to lesser 

r isk group. 

 DR. BOYETT:  There are two issues I  th ink 

relat ive to strat i f icat ion.   I f  you know that 

something is prognost ic,  you strat i fy and you do in  

a randomized tr ia l ,  you would do the strat i f icat ion  

to ensure homogeneity of  the pat ients randomized to  

the two arms. 

 But i f  you don' t  have a speci f ic  therapy 

for one of  those stratas,  then, i t  is  not  real ly a 

numbers issue that doesn' t  come into play.  

 DR. LINK:  I  am more concerned about the 
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molecular heterogenei ty,  that  you may have a subset  

that  would benef i t  f rom a therapy, l ike the I ressa 

tr ia l ,  you know, but i f  you don' t  have 8,000 

pat ients,  and have a subset that  is  a 10 percent 

subset that  is  real ly suf f ic ient  pat ients to 

actual ly detect  what may be a major impact on a 

very smal l  subset.  

 We just  don' t  have, even in the funnel  

going in,  there are not that  many pat ients,  so you 

are not going to have very large subsets.  

 DR. BOYETT:  Then, you have a numbers 

problem. 

 DR. PACKER:  I t  is  a fo l low-up to the 

stat ist ical  quest ion and maybe something I  just  

d idn' t  understand from your presentat ion.  

 I  guess i t  would be a two-part  quest ion.   

The f i rst  would be, given the numbers that  we deal  

wi th in pediatr ic brain tumors,  3,000, 3,500 

chi ldren diagnosed every year,  mult ip le di f ferent 

subsets,  and other than maybe low grade gl iomas, 

not a great many in any one subset,  can we ever 

real ly even consider doing a non- infer ior i ty t r ia l  
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for any condi t ion given the numbers and the 

conf idence levels you showed us.  

 I f  the answer is we can' t  ever do a t rue 

non- infer ior i ty t r ia l ,  what is the impl icat ion of  

not  being able to do that t r ia l ,  about gett ing 

drugs to the pat ients and evaluat ing,  and then 

gett ing them appropr iately released for pediatr ic 

pat ients,  because one of  the th ings we do batt le 

wi th now increasingly for  even the approved drugs 

is insurance approval  to use the drug in the 

pediatr ic pat ient .  

 So, can we ever do i t ,  and i f  we can' t  do 

i t ,  what does that mean? 

 DR. SRIDHARA:  I  th ink that  probably i t  is  

a lmost impossible to do a t rue non- infer ior i ty 

study given the number of  pat ients.   More of ten 

than not,  they are larger t r ia ls.  

 However,  i f  you think that  i t  is  s l ight ly 

super ior ,  then, probably the sample s izes could be 

a l i t t le bi t  smal ler  than what you would normal ly 

see for a non- infer ior i ty study. 

 Then, you have to th ink of  what is your 
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hypothesis.   I f  you truly bel ieve that 

ef f icacywise, you are not real ly going to lose, 

then, you have to th ink about the toxic i ty.   There 

has to be some gain in looking at  th is 

non- infer ior i ty.   Without a gain,  why do you want 

another drug on the market? 

 So, there has to be something benef ic ia l  

for  the pat ient  to consider any tr ia l .   Therefore,  

in the non- infer ior i ty t r ia l ,  we are saying the 

ef f icacy is about the same, but some of  the 

advantage may be in ei ther the way the drug is 

being given, IV versus oral ,  or  whatever that  you 

want to th ink about,  are the toxic i t ies better.  

 So, then, you have to be more speci f ic  

about what is i t  that  you are gaining from this,  

and maybe the hypothesis should be that.   In that  

way, you may be able to get around this.  

 DR. WEISS:  I  was just  maybe going to ask 

Ian Pol lack or some of  the other indiv iduals that  

are very fami l iar  wi th the COG studies--Dr.  Pol lack  

showed some sl ides that had outcomes in maybe they 

weren' t  t rue non- infer ior i ty t r ia ls,  and maybe they  
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were actual ly sequent ia l  as opposed to concurrent.  

 But I  thought they were actual ly concurrent,  where  

he was able to show that in certain types of ,  for  

instance, medul loblastoma pat ients,  one was able to  

show that the outcomes were as good, relat ively 

good outcomes with reducing, for  instance, the dose  

of  radiat ion.  

 So, I  am assuming those were maybe not the 

way we normal ly would l ike to th ink about i t  for  

these very,  very large diseases in terms of  

non- infer ior i ty,  but  they k ind of  got  to where we 

wanted to go in terms of  real ly assessing the 

outcome and being able to conclude that we had as 

good an ef fect  wi th less toxic i ty.   Is that  

overstat ing? 

 DR. POLLACK:  No, I  would agree.  In fact ,  

when the discussion about the non- infer ior i ty 

t r ia ls started, I  was thinking, now, what exact ly 

is th is.   But in real i ty there are those type of  

studies and the ongoing study for standard r isk 

medul loblastoma, which is randomizing, reducing the  

dose of  radiat ion,  reducing the volume of  radiat ion  
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to the poster ior  fossa, and i t  has a set  cutof f  as 

to what would be considered an unacceptable 

decrease in event- f ree survival ,  10 percent,  and 

the study is powered to ident i fy a 10 percent 

decrease in event- f ree survival  wi th therapy 

reduct ion.  

 The f l ip s ide of  that  is  that  there are 

qual i ty-of- l i fe endpoints that  are being included, 

because we would hope that,  i f  there is a s l ight  

reduct ion in overal l  or  event- f ree survival ,  there 

wi l l  be an improvement in funct ional  outcome. 

 The same thing appl ies to the germinoma 

study, which is a randomizat ion between standard 

radiat ion and chemotherapy plus reduced doses in 

volumes of  radiat ion.   The major endpoints in that  

are qual i ty of  l i fe,  as wel l  as event- f ree 

survival ,  and there are event- f ree survival  cutof fs  

that  would be considered infer ior  and would cause 

the study to stop. 

 DR. LINK:  They are not designed, though, 

as str ict ly non- infer ior i ty t r ia ls.   They are 

designed, you peg a basement low, which you would 
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be unhappy, and the conf idence intervals around 

that,  so i t  is  not  near ly as str ict ly designed as a  

non- infer ior i ty t r ia l .  

 DR. PACKER:  Just  to fo l low that up, that  

is  a di f ferent design, and at  th is point  we have 

been mainly looking at  radiat ion being reduced.  We  

have not been asking i f  we put in a di f ferent drug 

X, wi l l  i t  be avai lable for  pat ients,  because i t  

shows non- infer ior i ty.  

 So, my quest ion to the panel  is  wi l l  the 

design that we are using now for these other 

studies be adequate for  the FDA's approach i f  we 

f ind drugs that we want to replace other drugs 

with.  

 DR. SRIDHARA:  I  th ink most of  what you 

are saying is they are al l  s ingle-arm studies,  or  

you are comparing a radiat ion dose versus lower 

doses. 

 With the non- infer ior i ty,  as I  was try ing 

to impress, the comparator,  the control  arm has to 

be something where there is an establ ished 

ef f icacy.  
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 From what I  am hear ing,  you doubt that ,  

whether there is ef f icacy wi th just  radiat ion,  and 

then you are t ry ing to combine with the 

chemotherapy. 

 DR. LINK:  No, no. 

 DR. SRIDHARA:  I f  that  is  not the case, 

and i f  you do have an establ ished therapy, and i f  

you can real ly est imate,  then, there is a way to 

look at  i t .   But,  i f  you don' t  have an establ ished 

therapy or i f  you are adding an exper imental  

therapy to both arms, then, that  becomes a problem.  

 DR. LINK:  J im, what can you suggest? 

 DR. BOYETT:  I  th ink one of  the problems 

we are having here is that  the standard of  measure 

is di f ferent f rom that s ide of  the table wi th the 

people around here.  

 The people that  we are deal ing wi th doing 

these tr ia ls are not t ry ing to get approval  f rom 

you guys to put a label  on a drug.  They are t ry ing  

to convince themselves that they are helping these 

chi ldren.  They are t reat ing them and they are 

doing the best for  them.  They are reducing the 
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toxic i ty.   They are not interested in gett ing a 

label  as far  as I  can see i t  r ight  now.  That is a 

di f ferent perspect ive.  

 So, you have a much higher standard that 

you would hold someone to i f  they are t ry ing to get  

you to label  a drug for an indicat ion,  and that is 

not what is going on here,  so the standard of  

comparison that is used is di f ferent.  

 As was said,  that  Mike said,  the t r ia ls 

that  Ian has talked about,  they are def in i te ly not 

non- infer ior i ty t r ia ls.  

 DR. DAGHER:  I  just  wanted to c lar i fy 

something. I f  we created the impression that,  in 

the adul t  oncology world,  we rely heavi ly on 

non- infer ior i ty studies,  we certainly didn' t  intend  

to do that.  

 So, br ief ly,  we real ly don' t  typical ly 

rely on them, per iod.   So, i t  is  a rare instance 

where we have used the classic,  i f  you wi l l ,  

non- infer ior i ty design that Raje,  for  example,  

presented.  I t  is  rare that  we have used that even 

in the,  quote,  unquote,  "adul t  oncology world" for  
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an approval .  

 J im, the point  you are br inging up is not 

just  re levant for  non- infer ior i ty,  i t 's  a broader 

point ,  but  I  just  wanted to c lar i fy that  so there 

is no misunderstanding about that .  

 DR. LINK:  Wel l ,  you guys led of f  wi th i t .  

 Larry.  

 DR. KUN:  Two issues.  Number one, most of  

the t r ia ls that  you have heard us ta lk about have 

ei ther been Phase I  t r ia ls,  or  we have not real ly 

been in the pr iv i leged posi t ion of  looking at  do we  

or do we not see improvement based upon adding drug  

X, which the adul ts have done with many, many more 

pat ients in a reasonably cohesive group of  

mal ignant gl iomas. 

 The second thing, though, which may be 

tangent ia l  now, and I  wi l l  only ask to come back 

to,  and Karen and I  have discussed this ear l ier ,  is  

that  one of  the th ings which is real ly most 

important to th is group of  people around the table 

is the avai labi l i ty  of  new drugs. 

 So, the issue about what is required 
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appropr iately now in brain tumors for  pediatr ic 

exclusiv i ty shouldn' t  be ignored today, please, 

because that is cr i t ical  to us in convincing 

companies,  as we just  d id successful ly th is 

morning, to give us avai labi l i ty  of  an agent that  

looks promising in adul ts where they have no 

incl inat ion to t ry i t  in k ids absent your own 

support  for  that .  

 DR. LINK:  Susan. 

 DR. BLANEY:  Just  as far  as stat ist ics and 

numbers,  the other point  I  wanted to make on the 

tr ia ls that  Ian presented today, some of  those, 

even the numbers that  we had to do, those 

randomized studies wi l l  become even smal ler  because  

now we are looking at  d i f ferent histologic subtypes  

of  medul loblastoma, and as Mark said,  now people 

are t reat ing some of those as higher r isk,  whereas,  

before they were included in our average-r isk 

studies.  

 So, we are start ing to have orphans of  

orphans, i f  you can have that,  and our numbers are 

gett ing smal ler  and smal ler  as we learn more about 
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the biology of  these diseases. 

 DR. LINK:  Could I  just ,  at  the r isk of  

sounding stupid to the stat ist ic ians,  one of  the 

underpinnings of  a non- infer ior i ty t r ia l  is  that  

the C versus the placebo was actual ly not such a 

huge ef fect ,  l ike you were talk ing about 20 percent  

improvement,  or  r isk reduct ion.  

 But in many of  our t r ia ls,  l ike in 

medul loblastoma, we have an enormous di f ference in 

r isk reduct ion compared to placebo.  So, does that 

af fect  the numbers? 

 Let 's say you wanted to take an 80 percent 

or 75 percent of  the contr ibut ion of  the control ,  

when the contr ibut ion of  the control  is  huge as in 

medul loblastoma, because that is a group of  

chi ldren where we are cur ing them, and i t  would be 

a group of  chi ldren where we would want to 

introduce a toxic i ty-reducing agent,  for  example.   

But we want to be certain,  as certain as you can 

from a stat ist ical  point  of  v iew, that  we haven' t  

compromised tumor control .  

 So, that  would be a model where we would 
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be interested, but where the control  actual ly has a  

huge impact,  what k ind of  numbers would we need to 

go to? 

 DR. SRIDHARA:  Def in i te ly when the 

magnitude of  the ef fect  is  much larger,  the sample 

s izes go down.  But i t  a lso depends on, you know, 

when you have a huge ef fect ,  then, you want to 

retain most of  i t .  

 So, you know, you may not say 50 percent 

retent ion.   In that  case, you may say you want to 

retain 75 percent retent ion,  but st i l l ,  when you 

have a larger ef fect ,  the studies would be smal ler .  

 Yes, i f  you have more pat ients,  and the 

ef fect  is  much larger there,  and yes, that  would be  

a place to do a non- infer ior i ty t r ia l .  

 DR. LINK:  When you say smal ler ,  I  mean 

how many zeros?  Like smal ler  l ike we could do i t ,  

or  smal ler  l ike i t  is  st i l l  out  of  range for us.  

 DR. SRIDHARA:  I t  depends on, you know, as 

I  said,  what percent retent ion that you want,  you 

know, how much of  the defect  you real ly want to 

retain.  
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 For example,  i f  you just  want to be better 

than placebo, per iod,  then, you don' t  have to leave  

in anything, and, i f  you say 25 percent retent ion,  

that  would be a much smal ler  sample s ize versus a 

50 percent versus a 75 percent.  

 So, i t  wi l l  have to be real ly worked out,  

and again i t  a lso depends on the endpoint .   

Typical ly,  i f  i t 's  a response rate that  we are 

looking at ,  then, the sample s izes are much smal ler  

compared to a t ime-to-event endpoint .  

 DR. LINK:  I  am try ing to ant ic ipate the 

k ind of  studies that  Roger would be talk ing about,  

or  Dan Armstrong would be talk ing about,  something 

where we know we can cure the pat ients,  and we know  

we have a huge impact,  but  we are t ry ing to reduce 

the later th ing.  

 Malcolm. 

 DR. SMITH:  I  want to c lar i fy something 

about the studies we are doing now, and with 

deference to the stat ist ic ians in the room, on the 

study that Ian descr ibed with our standard r isk 

medul loblastoma now--I  mean that is what we used to  
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cal l  an equivalent study or non- infer ior i ty study, 

but that  is  what i t  is .  

 You are comparing a standard therapy, you 

are t ry ing to reduce the dose of  radiat ion.   You 

are inf lat ing the Type 1 error,  and you are rais ing  

the power so that you are favor ing your abi l i ty  to 

detect  i f  there is a t rue di f ference, in our case 

of  10 percent,  f rom the standard t reatment to the 

exper imental  t reatment that  reduces therapy. 

 So, we are doing those kind of--you know, 

th is is the design that we are using now in the 

medul loblastoma study.  What l imi ts us is just  

that ,  you know, we are enrol l ing I  th ink the target  

is 400 pat ients,  and 400 pat ients in large measure 

is picked because that is f ive years of  enrol lment.  

 I t  is  the best we can do. 

 You go much longer than that,  and the 

quest ion becomes uninterest ing and i t  is  real ly the  

best we could do. Conceptual ly,  i t  is  real ly no 

di f ferent than i f  we use standard dose radiat ion 

and we added a drug to i t  to reduce toxic i ty,  so we  

are doing these kind of  studies now. 



 

 
 

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

  148  

 We are using an equivalence or 

non- infer ior i ty type design where there is a 

standard t reatment,  and we are monitor ing for  

decrements of  a speci f ied amount wi th an inf lated 

alpha and with an increased power.  

 We are just  l imi ted by the number of  

pat ients that  we have to do these studies wi th the 

k ind of  robustness that we would al l  l ike to be 

able to do them with.  

 Real ly,  probably standard-r isk medul lo is 

one of  the-- there are not a lot  of  p laces where we 

can do the study, standard-r isk medul lo may be our 

best shot at  i t .  

 J im, or I  would appreciate feedback from 

the other stat ist ic ians because that is the design 

we are using now for our standard r isk,  and I  th ink  

i f  we were to add a drug to radiat ion to reduce 

toxic i ty,  we would use a very s imi lar  design. 

 DR. BOYETT:  Malcolm, you can cal l  i t  

equivalence, but i f  you actual ly take the two 

approaches, the quote,  unquote "non- infer ior i ty,  

and the way that we are designing these, they 
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real ly are not the same. 

 The non- infer ior i ty,  i f  you do i t  t ru ly 

that  way, i t  is  going to cost  you more pat ients.   I  

don' t  d isagree with what COG is doing, I  th ink that  

is  the r ight  approach, because we aren' t  t ry ing to 

get label ing.   You know, you are t ry ing to do the 

best you can for the pat ients and cont inue to have 

good resul ts and reduce toxic i ty.  

 So, I  am not cr i t ic iz ing those part icular 

designs. I  have designed some of those mysel f .  

 DR. SMITH:  I  guess I  would need to know 

what the di f ference is wi th non- infer ior i ty,  you 

know, in terms of  I  mean i t  is  just  we would do a 

larger study to detect  a smal ler  d i f ference i f  we 

could.   I t  is  just  we don' t  have enough pat ients to  

do that wi th in less than f ive-year per iod.  

 I  guess i t  is  unclear to me exact ly how 

the design di f fers.   I t  is  taking a lot  of  pat ients  

already, and how i t  d i f fers other than that i f  we 

could,  we would target a smal ler  d i f ference to be 

more conf ident that  we are not reducing outcome. 

 DR. SRIDHARA:  In other words,  that  is  the 
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r isk you are taking.  So you are wi l l ing to give up  

a certain amount of  ef f icacy which you think is 

okay, and that is the f ixed margin approach that we  

don' t  normal ly go with i t ,  because we want to make 

sure.  

 No study comes, you know--there is no 

exact that  th is is the t rue ef fect .   We don' t  know,  

and, usual ly,  there is some var iabi l i ty .  

 In the approach that you are taking, you 

are saying there is no var iabi l i ty ,  th is is,  in 

fact ,  the t ruth and we are going with th is,  and i f  

there is a 10 percent decrement,  that  is  what i t  

is .  

 By increasing the Type 1 error rate,  you 

are increasing your fa lse posi t ive rate,  so at  the 

end of  the study, you know, you have a resul t ,  but  

is  i t  fa lse posi t ive is the quest ion.  

 DR. PACKER:  This is,  I  th ink,  not  just  

hypothet ical ,  because i t  could be that the next set  

of  studies we do for the average-r isk 

medul loblastoma wi l l  not  be a reduct ion in 

radiotherapy but may be the introduct ion of  a 
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radioprotect ive agent and the reason we wi l l  get  

the radioprotect ive agent wi l l  be because a company  

wants i t  labeled. 

 One of  the th ings that we are going to 

have to work out as a community is given our 

numbers,  what we might accept as c l in ic ians may not  

be what the FDA accepts,  and that wi l l  be ei ther 

blocking the study or doing a study that wi l l  never  

go anywhere because we wi l l  never accrue the 

numbers that  is being requested. 

 I  th ink that  is  why I  am rais ing i t ,  that  

i f  non- infer ior i ty is going to be the standard for  

label ing of  a drug, in the future that  may l imi t  

what we do versus the way we are doing i t  now. 

 Those people want to give us those 

radioprotect ive drugs, the companies,  because they 

want i t  labeled for that ,  and that is what my 

concern is hear ing the conversat ion.  

 DR. DAGHER:  I  would ask,  maybe i t 's  

naive,  but i f ,  you ment ioned, you know that the 

main interest  is  in actual ly showing an advantage 

in the toxic i ty prof i le--and this is just  an 
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quest ion,  an indiv idual  quest ion,  i t  is  not  

ref lect ing the FDA posi t ion or anything else--why 

wouldn' t  one actual ly design a super ior i ty t r ia l  

looking at  that  endpoint  as the pr imary endpoint  

and then looking at  the standard ef f icacy endpoints  

that  you just  want to maintain as a secondary.  

 I  don' t  know how, maybe we have done that 

already in the past,  you know, we have contemplated  

that.   This is just  a general  quest ion.  

 DR. LINK:  The t ime to get that  

endpoint--remember these are cured pat ients,  and 

you are looking at  school  performance nine years 

later,  and that would be the dis incent ive.  

 I  th ink that  one of  the ways we design the 

studies is we are real ly designing our studies as 

ant i - - to prove that they are better.   You take a 

study and you take your standard,  and that becomes 

your exper imental  arm.  You say, you know, what you  

normal ly would have said is,  is  an addi t ional  dose 

of  radiat ion 10 percent super ior ,  and you just  take  

the design and f l ip i t .  

 I  th ink that  that  is ,  in fact ,  what we are 



 

 
 

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

  153  

doing academical ly,  which is why i t  is  d i f ferent 

f rom a non- infer ior i ty design.  By the way, there 

was a very nice art ic le in the JCO a couple of  

months ago about non- infer ior i ty designs. 

 I  only understood the f i rst  couple of  

paragraphs, but i t  basical ly out l ines al l  th is and 

why they are di f ferent,  and you understand that 

they real ly are very di f ferent.  

 I  th ink the quest ion that a lot  of  us on 

this s ide of  the table are asking is would i t  be 

acceptable,  i f  we could incent iv ize a company to 

sort  of  do th is k ind of  study of  a radioprotectant,  

would they accept the k ind of  ways that we do 

studies that  make i t  acceptable to us,  and we know 

that we have made progress,  that  we can reduce the 

dose of  radiat ion,  we are happy with i t  and we are 

wi l l ing to te l l  our pat ients that .  

 We accept i t  as a community of  

oncologists,  wi l l  i t  be acceptable to the FDA to 

then go and al low i t  to be labeled based on this 

not as good kind of  stat ist ical  design. 

 DR. WEISS:  Bel ieve i t  or  not ,  there is a 
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fair  amount of  f lexibi l i ty  at  the agency, and I  

th ink that  al l  of  us who deal  wi th rare diseases 

and ser ious l i fe- threatening diseases just  real ize 

that  whi le the algor i thms that are used in l ike 

cardiovascular diseases or hypertensives or 

whatever have a lot  of  at t ract iveness, that  is  just  

not  the real i ty.  

 You can' t  do those kinds of  studies,  you 

can' t  have those kinds of  numbers,  and you can' t  

have that k ind of--al l  the th ings you can do with 

factor ia l  designs, et  cetera.  

 So, usual ly the process would be--and I  

th ink th is is very good to get th is out in the 

open, that  i f  a part icular manufacturer is real ly 

interested in developing something for a pediatr ic 

brain tumor populat ion,  and i t  has got a speci f ic  

hypothesis or potent ia l  indicat ion in mind, they,  

a long with the appropr iate people,  whoever they 

would l ike to br ing f rom the NCI or COG, would be 

meet ing wi th us,  wi th the agency, usual ly at  an end  

of  Phase I I  meet ing,  to real ly discuss the 

sui tabi l i ty  of  that  part icular design. 
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 In fact ,  there are other mechanisms at  the 

agency, l ike special  protocol  assessments where 

they would actual ly submit  in detai l  the protocol ,  

usual ly including things l ike case report  forms, 

and we would speci f ical ly enter into an agreement 

about whether or not that  study, should i t  prove to  

be successful ,  would resul t  in basical ly a 

label ing.  

 So, there are very speci f ic  mechanisms.  I  

do th ink that  those of  us at  th is s ide of  the table  

are very real ist ic about what are the l imi tat ions 

in some of these types of  d iseases. 

 There might be impl icat ions,  we might say 

a design l ike th is might be able to give you this 

k ind of  indicat ion,  or  the label ing might not be 

able to say much about the comparator arm, but we 

would f igure out how we could get to where we al l  

want to be at  the end of  the day, I  would th ink.  

 DR. ARMSTRONG:  I  guess one of  the 

quest ions that is sort  of  the elephant in the room 

as we think moving forward, wi th in the next year we  

are going to see in a var iety of  d iseases, somebody  
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who is going to do a microarray and put together a 

polymorphism schema that is going to be very 

targeted to select  groups, and we are going to have  

some folks who are going to be doing 

pharmacogenomics on i t .  

 The move toward targeted therapies for  

rare groups is happening, i t  is  happening very 

rapidly.   I  guess one of  the quest ions that f i ts  

into th is is do we have the kind of  

cross-communicat ion between our stat ist ical  process  

in COG, the FDA, and the development of  the k ind of  

mechanisms that are--we are going to have smal ler  

groups as we develop indiv idual ized approaches to 

therapy, and i t  just  seems l ike in a lot  of  areas, 

i t  is  happening very quickly.  

 Can we put that  on the table and think 

about how that is going to move forward, because I  

suspect that  wi l l  be an issue for us as we treat 

pediatr ic brain tumors,  you know, the advance of  

therapies in genomics.  

 DR. WEISS:  There is certainly a huge 

ef for t ,  in fact ,  we were in i t ia l ly  going to have 
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some discussions at  th is meet ing on area of  what is  

cal led "cr i t ical  path" at  the agency. 

 That is going to have to be postponed to 

another meet ing,  actual ly to include 

representat ives,  not  only for  the pediatr ic 

oncology area, but in the adul t  oncology community,  

because the whole idea in cr i t ical  path is to 

actual ly look at  speci f ic  targets,  b iomarkers,  

b iomarker qual i f icat ion.  

 There is a large ef for t  at  the FDA with 

indiv iduals that  have very speci f ic  expert ise and 

interest  in the pharmacogenomics and 

pharmacogenet ics,  b iomarker qual i f icat ions.  

 I f  you have got a very speci f ic  mechanism 

and a very targeted therapy, and I  know l ike Rick 

l ikes to ta lk about the Gleevec story,  for  

instance, that  you may not need-I  mean i f  i t 's  

something as exquis i te ly sensi t ive to the therapy, 

and the rat ionale is there,  you may not need that 

many pat ients to show the ef fect  that  you want to 

see. 

 I  agree i t  is  a rapidly evolv ing f ie ld,  
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and what ends up happening-- I  mean there wi l l  be 

quest ions down the road about looking at  b iomarkers  

and val idat ion.   I  th ink we are not at  that  point  

yet ,  but  we certainly are at  the point  where we can  

maybe thinking about rat ional  select ive 

indiv idual ized therapies based on molecular 

mechanisms. 

 DR. PAZDUR:  I  v iew this real ly as a 

posi t ive aspect,  the abi l i ty  to ident i fy and enr ich  

a populat ion,  and I  th ink th is is real ly going to 

be the kind of  savior,  in a sense, as th is f ie ld 

moves forward.  But I  th ink i t  requires some 

careful  p lanning. 

 First  of  a l l ,  one has to start  developing 

these targets.   We can' t  just  have mythical  targets  

that  we think that  the drugs works through, because  

that has been present in oncology since we began 

this f ie ld,  that  drug X works on this enzyme, et  

cetera.   But real ly a targeted drug, for  i t  to be 

cl in ical ly useful ,  has to have a target that  can be  

measured, so we can ident i fy a subpopulat ion that 

would work.  
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 This requires some addi t ional  work wi th 

usual ly a device manufacturer to set  up the test  

k i t  that  one would need as one moves forward.  But 

a t rue targeted therapy is not a targeted therapy 

cl in ical ly unless one has a target to ident i fy and 

enr ich that  populat ion.  

 Frequent ly,  th is f ie ld has not been 

developed wel l  even in adul t  oncology with a lot  of  

so-cal led targeted therapies,  not  real ly developing  

the target wel l ,  for  example,  not  explor ing i t  in a  

target-negat ive populat ion,  et  cetera.  

 But as Karen pointed out,  and as Raje did,  

th is whole area of  enr ichment is what th is whole 

target approach is.   I f  you have a drug that has a 

10 percent response rate,  and that is al l  you have,  

that  means 90 percent of  the people are being 

treated and exposed potent ia l ly  to Grade 3 or 4 

toxic i ty,  and the r isk-benef i t  of  that  p icture in 

most people 's mind would be qui te negat ive.  

 Whereas, i f  you have a drug in a 

populat ion where you have i t  targeted, and that 

response rate is 60 percent,  one would be much more  
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wi l l ing to l icense that drug. 

 This whole issue of  targeted therapy is 

one that is being grappled with in adul t  oncology, 

and I  th ink i t  is  part  of  the general  p icture in 

drug development.  

 DR. SWISHER:  There are a lot  of  th ings 

that I  have interest  f rom the pat ient  perspect ive.  

 But.  on standard-r isk medul loblastoma and smal l  

molecule inhibi tors,  i f  you look at  the sonic 

hedgehog pathway, I  th ink somebody here who knows 

more than me, i t  is  about 10 percent have the sonic  

hedgehog pathway, give or take?  Maybe 30, okay 30.  

 That is 180 i f  you use 600 as the "n" per 

year,  and you use that as one group, how long this 

is going to take to f ind that  group that might 

respond to a sonic hedgehog pathway, smal l  molecule  

inhibi tor  versus looking at  another r isk 

strat i f icat ion l ike ERBB-2 and try ing to 

incorporate that ,  i t  looks l ike we are going to 

very,  very smal l  numbers even in standard-r isk 

medul loblastoma, which is for  pediatr ic brain 

tumors one of  the larger groups. 
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 How do you try to look at  that? 

 DR. PAZDUR:  I f  you truly have an 

ef fect ive therapy, you would need smal ler  numbers 

of  pat ients.   Here again I  can' t  comment on the 

speci f ics because I  am not a neuro-oncologist ,  

knowing the numbers of  pat ients here,  but  in 

general ,  when you are deal ing wi th a therapy that 

is markedly more ef fect ive in a disease, you know, 

you need smal ler  numbers of  pat ients,  and we 

general ly would be looking at  smal ler  t r ia ls.  

 A perfect  example of  th is in adul t  

oncology would be GI stromal tumors.   I t  would be 

said years ago that we would never have been able 

to do these tr ia ls.   However,  wi th 

internat ional izat ion of  t r ia ls,  t r ia ls networks,  

looking at  accrual ,  not  only in the U.S.,  but  a lso 

in Europe, actual ly,  randomized tr ia ls were done in  

a disease that most people thought s ingle-arm 

studies would only be possible.  

 So, here again,  I  can' t  answer your 

speci f ics as far  as the disease, but in general ,  

when you have greater ef f icacy,  the regulatory 
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decis ion is so much more easier for  us to make. 

 I t  is  much more easy for me to s ign that 

let ter  when we are deal ing wi th a response rate of  

70 or 80 percent even in a smal l  number of  pat ients  

rather than a 10 percent drug where you might have 

thousands of  pat ients in i t .   That r isk-benef i t  

re lat ionship is so much more easy for us to deal  

wi th.  

 DR. KIERAN:  I  guess the concern about the 

10 percent versus 70 percent response rate is that  

i t  is  by ident i fy ing the 10 percent that  you can 

isolate that  populat ion and focus on i t ,  so that  

you can then, in working just  wi th that  populat ion,  

turn i t  into a t r ia l  in which you have an 

opportuni ty to see the 70 percent.  

 The other concern is that  unl ike the adul t  

t r ia ls in which i f  you accrue a couple hundred 

pat ients,  and you see that 10 percent that  

interests you, when a pediatr ic t r ia l  made up of  50  

pat ients,  you don' t  see the 10 percent because they  

are not proper ly designed that way, which means you  

never know which populat ion to focus on. 
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 I  th ink those are the things we are going 

to have to overcome, part icular ly wi th respect to 

some of the new biologic therapies,  and how to move  

forward. 

 DR. LINK:  I  th ink as Rick pointed out,  i f  

you do your homework f i rst ,  you have a better 

chance of  deciding, you know, f inding out who that 

10 percent is going to be, and you may be able to 

do the t r ia l  in 50 pat ients.  

 DR. KIERAN:  But i t  somet imes requires an 

a pr ior i  knowledge, and the lung cancer t r ia l  wi th 

I ressa was a good example.   They didn' t  know unt i l  

af ter  the fact .  

 DR. LINK:  Exact ly.   We are not going to 

be able to do i t  that  way. 

 DR. KIERAN:  Right,  exact ly.  

 DR. PACKER:  But to go direct ly back to 

your point  in stromal tumors,  you were working of f  

a survival  rate that  was qui te poor.   When we were 

talk ing about the sonic hedgehog pathway, we are 

coming from a survival  rate that  s i ts around 80 

percent overal l .  
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 So, now you are t ry ing to put a safer 

therapy, a more targeted therapy that may cure 90 

percent.   You are st i l l  going to need large numbers  

even i f  you are able to ident i fy that  group out.    

That is going to be one of  the chal lenges. 

 The other th ing that I  am wondering about 

as we move along with th is,  and I  would l ike to 

know how you do this.  We have done very wel l  in the  

pediatr ic brain tumor community of  cont inuing to 

strat i fy pat ients,  but  maybe the paradigm to get 

these drugs in is a di f ferent strat i f icat ion.  

 To use your assay for every k ind of  

pediatr ic brain tumor that  has a speci f ic  

ampl i f icat ion of  EGFR independent of  whether i t 's  

medul loblastoma, high-grade gl ioma, and ependymoma,  

and ut i l ize that  targeted therapy just  for  that  

across di f ferent tumor types, is that  a reasonable 

approach as we look at  targeted therapy? 

 DR. PAZDUR:  Yes.  We are not hung up on 

the classical  h istological  def in i t ions of  d iseases.  

 But here again,  I  th ink that  requires a scient i f ic  

underpinning that is accepted by the greater 
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scient i f ic  community.   I t  just  can' t  be one tr ia l  

that  you just  put  everybody in,  there has to be a 

buy- in that  th is is the way to go. 

 There is nothing in the regulat ions that 

govern the FDA that says that we have to approve a 

drug in breast cancer or colon cancer or whatever.  

 This is highly problemat ic and i t  goes 

back and I  th ink has to do a lot  wi th how we 

develop drugs in the Uni ted States and a high 

degree of  col laborat ion that is only going to have 

to occur i f  th is is going to be successful .  

 Let  me emphasize drug companies are in the 

business of  developing drugs.  They are not in the 

business of  developing diseases, and what you 

real ly ta lk ing about is a paradigm shi f t  away from 

a mi l lennium basical ly of  exper ience with 

histological  d iagnosis,  moving to molecular 

diagnosis.  

 This is real ly going to have to require 

the cooperat ion of  the government,  part icular ly the  

NCI moving this forward, as wel l  as the FDA 

accept ing i t ,  as wel l  as the pract ic ing physic ians,  
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and also be resul t  dr iven. 

 Many t imes we are ta lk ing about these 

markers and these ef fects independent upon the 

resul ts that  one gets,  and here again,  b ig ef fects 

are easy to demonstrate that  th is t ru ly is a real  

f inding. 

 DR. DAGHER:  I  wanted to c lar i fy something 

about the GIST picture just  to i l lustrate the point  

fur ther,  I  th ink,  that  Rick was try ing to make.  In  

that  case, many people know, but we wi l l  just  k ind 

of  rephrase that.  

 At  the t ime of  the approval  for  GIST, we 

weren' t  wai t ing for  any progression-free survival  

resul ts for  that  matter.   We based the approval  

based on a roughly 40 percent response rate 

observed in a Phase I I  study that included a l i t t le  

bi t  under 150, i t  was 147 pat ients ul t imately.  

 I t  was a randomized Phase I I ,  i t  was just  

comparing two dose levels,  but  we essent ia l ly  

v iewed i t  as pool ing those two arms together and 

saying in these pat ients-- i t  was those pat ients who  

had unresectable or progressive disease, and in 
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those pat ients,  we know that even with radiat ion or  

anthracycl ines,  the response rate is less than 5 

percent.  

 So, in that  case, I  th ink to ampl i fy what 

Rick was saying, when you have a 40 percent 

response rate of  pret ty impressive durat ion,  that  

was then fol lowed up further,  there wasn' t  much 

doubt,  you know, do we need a randomized study. 

 So, even though there were a couple of  

other randomized tr ia ls that  were in planning or 

fur ther in i t iated, one in the U.S. and one in 

Europe, we weren' t  wai t ing for  those resul ts to 

make the decis ion on the approval .  

 So, just  to k ind of  i l lustrate,  147 

pat ients versus actual ly the other two randomized 

tr ia ls,  each which enrol led I  th ink c lose to 

several  hundred each subsequent ly,  but  we weren' t  

wai t ing for  those resul ts to decide on the benef i t .  

 DR. LINK:  The problem with using a 

pathway as your target is i t  is  st i l l  contextual ,  

so you may see al l  the responses in medul loblastoma  

even though the same pathway may be in other 
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tumors,  but  i t  is  not  the only pathway is act ive,  

so you st i l l  may have a problem with numbers.  

 DR. WARREN:  So, where are you going to 

put the drugs, the targeted drugs that actual ly hi t  

their  target,  but  they don' t  resul t  in improved 

cl in ical  response or any cl in ical  benef i t ,  but  you 

can prove that they hi t  their  target?  Is there any  

role for  l ike a sub-Phase I I  study where you can 

prove ef f icacy by enzyme inhibi t ion,  but  no 

cl in ical  benef i t ,  and then move on to a c l in ical  

benef i t  t r ia l  wi th combinat ion t r ia ls? 

 DR. WEISS:  The end resul t  would be you 

would have to ul t imately show that the drug, ei ther  

alone or in combinat ion,  has some benef i t ,  and i f  

you have got some good studies that  have some 

provocat ive resul ts in an ear ly development phase. 

 You know, a lot  of  t imes Phase I I  is  your 

t ime to explore a lot  of  issues with respect to 

potent ia l  appropr iate markers or potent ia l  

outcomes. 

 There might be appropr iate surrogates and 

is a good impetus to take to other t r ia ls.   That 
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can be done, i t  is  just  I  th ink--  

 DR. PAZDUR:  I  th ink she is ta lk ing 

about--you mean approving a drug just  on the basis 

of--  

 DR. WARREN:  I  am afraid what happens is,  

i f  you have a negat ive Phase I I  t r ia l ,  meaning i t  

doesn' t  show cl in ical  benef i t ,  then, that  drug is 

no longer developed in the pediatr ic brain tumor 

set t ing.  

 DR. WEISS:  I  mean unless there is a 

rat ionale for  using i t  in combinat ion.   There are 

plenty of  cases where, you know, old drugs were at  

one t ime thought to be just  dead, and then they got  

resurrected for whatever reason, there is a good 

rat ionale for  combinat ion or a new disease that 

came along.  I  th ink that  is  the AZT story f rom 

many years ago. 

 But you would have to make sure that  there 

was an appropr iate rat ionale for  actual ly why you 

would want to use i t ,  i f  some of  the ear l ier  

studies--we found there are drugs where something 

maybe didn' t  maybe work in advanced stage disease, 
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in i t ia l ly ,  the development stopped, and then there 

was some reason to put i t  into ear ly stage disease 

or v ice versa.  There are a number of  stor ies l ike 

that .  

 Certainly that  is  feasible.   You don' t  

want to k i l l  a drug that might have some 

appropr iate place in the armamentar ium, but i t  is  a  

quest ion of  sort  of  f inding where that niche would 

fa l l .  

 DR. PAZDUR:  But here again,  I  th ink that  

is  more of  a development issue of  the people that  

are doing the invest igat ion here,  but  f rom a 

statutory basis,  for  a drug to be approved in the 

Uni ted States--and this is not something that we 

could just  change here,  is  that  there has to be a 

demonstrat ion of  c l in ical  benef i t  for  a standard 

approval  of  a drug. 

 DR. WARREN:  Alone. 

 DR. PAZDUR:  I t  has to be isolated.  Let  

me give you an example of  where this might work.  

 For example,  say when leucovor in wi th 5-FU 

was being developed, obviously,  leucovor in i tsel f  
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has no ant i - tumor act iv i ty whatsoever.   However,  

when i t  was combined with 5-FU, there was an 

enhancement of  that  act iv i ty.  

 So, the study that led to the approval  of  

that  drug was 5-FU versus 5-FU plus leucovor in.   We  

didn' t  demand that you do a leucovor in arm alone in  

metastat ic colon carcinoma, because that would have  

been r id iculous.  Everybody knows that th is is a 

v i tamin,  et  cetera,  or  would not have any act iv i ty,  

but  we have to have some assurance, because we are 

l icensing a drug that wi l l  be marketed, that  under 

the statutes that  govern the FDA, that  there is for  

a standard approval  c l in ical  benef i t ,  or  for  

accelerated approval ,  an ef fect  on a surrogate 

endpoint  that  reasonably l ikely predicts c l in ical  

benef i t .  

 DR. WEISS:  And I  would just  say that on 

some kind of  b io logical  or  pathway, we are not yet  

there yet  in terms of  that  being a reasonable 

surrogate to predict  c l in ical  benef i t .  

 I t  might be reasonable to fur ther study i t  

in some other context ,  but  we are not at  that  point  
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where we have accepted those, at  least  in the 

oncology sett ing,  as appropr iate for  an accelerated  

approval .  

 That was just  a comment,  and there are 

others in the room that know a l i t t le bi t  more 

about th is history,  including especial ly Dr.  

Gootenberg,  that  the approval  of  the asparaginase, 

part icular ly the PEG-asparaginase Oncospar was 

based, not so much real ly on the cl in ical  outcomes,  

but on looking at  a pharmacodynamic ef fect  

basical ly,  the asparagine deplet ion,  because i t  

would be very,  very di f f icul t ,  part icular ly when we  

are looking at  that  drug in the newly diagnosed 

sett ing to be able to show a di f ference in 

ef fect--actual ly,  Malcolm could comment on that,  as  

wel l ,  bet ter  than I  could-- to show you would need 

large-- i t 's  again the whole idea of  non- infer ior i ty  

design. 

 I f  you wanted to show that PEG 

asparaginase had an extremely important ef fect  on 

pat ient  care because of  the decrease in the number 

of  in ject ions,  and you wanted to have some comfort  
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level  in the fact  that  you weren' t  g iv ing up real ly  

any ef f icacy,  but,  in fact ,  i t  would take large 

numbers of  pat ients and a very long t ime to 

basical ly do the t radi t ional  non- infer ior i ty study 

even in acute leukemia, because the outcomes are so  

good. 

 But we were able to show that you had the 

ef fect  that  you needed, the pharmacodynamic ef fect ,  

and that also might be, not just  the molecular 

hi t t ing the molecular target,  but ,  in fact ,  looking  

at  PK/PD correlates as another way to consider 

rat ional  drug development.  

 DR. PAZDUR:  Basical ly,  we did not ask for  

a survival  study to be done there,  but  that  was 

again based on a thorough understanding of  the 

drug.  Here again,  how many t imes do we have that 

thorough of  an understanding?  I t  required a lot  o 

precedent work to real ly come to that  conclusion.  

That developed over decades, let 's  face i t .  

 DR. WEISS:  I t 's  a di f ferent topic,  but  

maybe i t 's  a good thing as a break before ei ther 

the publ ic hear ing or before lunch, I  am not sure 
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what is next on the agenda. 

 When Dr.  Armstrong ment ioned the 

developing f ie ld of  pharmacogenomics and looking at  

targets,  we were talk ing about the ef f icacy s ide of  

th ings.  

 I  know that Dr.  Armstrong in part icular 

has got an interest  in th is area, but there is also  

a big interest ,  not  only at  the agency I  am sure,  

but by academicians and companies,  in looking at  

pharmacogenomic markers for  the adverse events and 

try ing to predict--and maybe we wi l l  get  into some 

more in the discussions. 

 I  don' t  know i f  now is the t ime, or you 

want to save this unt i l  af ter  lunch, but t ry ing to 

also look at  var ious types of  pat ient  factors that  

might help predict  who is more l ikely to,  for  

instance, exper ience some signi f icant neurologic 

sequelae, who might benef i t  f rom some types of  

intervent ion.  

 That is just  another area that i t 's  even 

probably fur ther behind I  th ink than the ef f icacy 

s ide, and i t  is  a lso an area that I  th ink i t 's  just  
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important to pay at tent ion to part icular ly in th is 

part icular f ie ld.  

 DR. ARMSTRONG:  I  th ink that  would be a 

very good topic for  an awful  lot  of  d iscussion in 

the af ternoon. Clear ly,  the quest ions,  when we 

histor ical ly look at  neurocogni t ive outcomes as an 

adverse event of  t reatment,  h istor ical ly,  what we 

have looked at  is  IQ. 

 As I  presented, i t  real ly is very speci f ic  

k ind of  funct ions on the developmental  model.   

There are very l ikely those kinds of  targeted 

quest ions at  a polymorphism level .  We have not 

mapped out,  even forget the genomic component,  we 

have real ly not mapped out the biochemistry,  the 

metabol ic act iv i t ies,  the other biologic mechanisms  

of  how these kinds of  th ings occur.  

 Being able to th ink about that  as we look 

at  the development of  new drugs and new treatment 

approaches, understanding those mechanisms may and 

would l ikely lead us to the point  where we can 

al ter  the therapy in a way that we get maximum 

survival .   But yet  we minimize those late ef fects 
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or develop al ternat ive and complementary 

intervent ions,  e i ther behavioral  or  wi th new drugs 

that actual ly faci l i tate the developmental  process 

and salvage things down the road. 

 I  th ink we have got to be thinking in a 

much more complex manner about the adverse events 

and thinking about cross-medicat ion interact ions 

and contr ibut ions down the road. 

 So, i t  is  the future science, but i t  may 

be r ight  around the corner.  

 DR. LINK:  I f  we don' t  have other comments 

for  the speakers r ight  now, we do have one publ ic 

speaker.  

 Open Publ ic Hear ing  

 MS. CLIFFORD:  Ms. Weiner,  i f  you could 

take the podium. 

 DR. LINK:  Both the Food and Drug 

Administrat ion and the publ ic bel ieve in a 

t ransparent process for informat ion gather ing and 

decis ion-making.  To ensure such transparency at  

the Open Publ ic Hear ing session of  the advisory 

commit tee meet ing,  FDA bel ieves that i t  is  
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important to understand the context  of  an 

indiv idual 's presentat ion.  

 For th is reason, FDA encourages you, the 

Open Publ ic Hear ing speaker,  at  the beginning of  

your wr i t ten or oral  statement,  to advise the 

commit tee of  any f inancial  re lat ionship that  you 

may have with any company or any group that is 

l ikely to be impacted by the topic of  th is meet ing.  

 For example,  the f inancial  informat ion may 

include a company's or a group's payment of  your 

t ravel ,  lodging or other expenses in connect ion 

wi th your at tendance at  the meet ing.  

 L ikewise, FDA encourages you, at  the 

beginning of  your statement,  to advise the 

commit tee i f  you do not have any such f inancial  

re lat ionships.  

 I f  you choose not to address this issue of  

f inancial  re lat ionships at  the beginning of  your 

statement,  i t  wi l l  not  preclude you from speaking. 

 I  don' t  th ink anything wi l l  preclude Susan 

from speaking. 

 DR. WEINER:  I t  is  both for tunate and 
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unfortunate in some sense that I  have no conf l ic t  

to state.  

 I  am Susan Weiner.   I  have known lots of  

the people in th is room for a long t ime.  This year  

I  serve as the co-chair  of  the North American Brain  

Tumor Coal i t ion,  the v ice president of  the New 

York-based Chi ldren's Brain Tumor Foundat ion.   I  am  

also the fami ly pat ient  representat ive on the 

Pediatr ic Brain Tumor Consort ium. 

 I  am the mother of  Adam Weiner,  who was 

diagnosed in infancy with a brain tumor and died of  

h is disease 13 years later.  

 Today's panel  e loquent ly descr ibed the 

complexi t ies of  brain tumor research, so i t  is  

real ly unnecessary for  me to restate the dire needs  

of  chi ldren and fami l ies for  more ef fect ive and 

less damaging brain tumor therapies.  

 Al l  of  us I  am certain agree that the 

current s low pace of  development of  new therapies 

for  these diseases cannot cont inue. 

 As physic ians,  nurses, researchers and 

parents,  we have seen too many of  our chi ldren die 
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and watched the progressive ef fects of  t reatments 

on survivor 's th inking, speaking, learning, and 

abi l i ty  to l ive independent ly.   Cure in pediatr ic 

brain tumors means survival  wi th a compromised 

l i fe.  

 I f  there are to be more rapid improvements 

in t reat ing our chi ldren, i t  is  essent ia l  that  FDA 

personnel ,  academic pediatr ic oncologists,  NCI,  

those in industry and fami l ies work more closely 

together to solve the complex issues being 

discussed here today on an ongoing basis.   I  would 

l ike to ment ion three strategies that  may help 

accompl ish th is.  

 First ,  those at  FDA who review plans and 

studies of  pediatr ic brain tumor therapies and 

those who make regulatory pol icy,  e i ther expl ic i t ly  

or  impl ic i t ly ,  that  af fect  pediatr ic brain tumor 

pat ients need to be consistent ly mindful  of  the 

special  needs, constraints,  and resources in 

pediatr ic oncology research. 

 Too of ten advocates hear f rom the academic 

community and from industry of  inconsistencies in 
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the judgment of  FDA personnel  and the unnecessary 

delays that resul t  in the process of  developing 

pediatr ic oncology therapies.  

 Second, col laborat ion among FDA, the 

pediatr ic oncology community,  and advocates--as Dr.  

Pazdur said ear l ier ,  having lef t  us out,  though, 

please don' t  leave us out-- is v i ta l  to shaping 

novel  t r ia l  designs, endpoints,  and imaging 

techniques, so that  these tools can be meaningful  

for  pediatr ic brain tumor research. 

 The str ict  appl icat ion of  regulat ions in 

pediatr ic brain tumor research is just  unreal ist ic.  

 Given that these diseases are so severe,  and the 

numbers are so smal l ,  decis ions about research must  

conserve pat ient  numbers and pat ient  data.  

 Our chi ldren with brain tumors need 

scient i f ical ly sound treatment opt ions in the 

shortest  possible t ime and cannot wai t  the years i t  

takes to conduct relat ively large randomized 

cl in ical  t r ia ls.  

 The use of  h istor ical  controls whenever 

possible is one such example.   The use of  Phase I I  
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data for  drug approval  is  a second instance, and 

the use of  imaging techniques and parameters for  

surrogate endpoints is an addi t ional  important 

example.  

 For chi ldren with brain tumors,  drug 

ef f icacy cannot be decoupled from their  

developmental  course or qual i ty of  l i fe.   We simply  

must do better.  

 My last  point  concerns the pediatr ic 

exclusiv i ty incent ive.   Appl icat ions of  th is law 

depend on def in i t ions of  equivalence between 

pediatr ic and adul t  d isease, quest ions of  

substant ive scient i f ic  debate,  as we have heard 

th is morning. 

 Further,  the s ix-month incent ive only 

appl ies at  the end of  a drug's patent l i fe and 

therefore is a weak incent ive in gett ing the newest  

agents including pre-approved drugs into t r ia ls for  

chi ldren with cancer.  

 The Best Pharmaceut icals for  Chi ldren Act 

is up for reauthor izat ion in 2007.  In i ts current 

form, FDA, academic pediatr ic oncology researchers 
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must use this incent ive to pr ior i t ize wr i t ten 

requests so that the incent ive can be used to make 

greater str ides in t reatments for  chi ldren with 

brain tumors and other cancers rather than smal l  

increments in knowledge about current ly imperfect  

therapies.  

 We wi l l  be working to have the Best 

Pharmaceut icals for  Chi ldren Act reauthor ized in 

the new Congress, and to revi ta l ize i t  for  

pediatr ic oncology drug development insofar as we 

can try.   We wi l l  a lso seek to have i t  appl ied to 

biologicals,  which i t  current ly does not do. 

 Parents '  wi l l ingness to enrol l  their  

chi ldren in c l in ical  studies has been essent ia l  to 

the improvements we have seen in survival  rates in 

many pediatr ic mal ignancies.  In pediatr ic brain 

tumor t r ia ls,  our chi ldren have been less 

for tunate.  

 I  am grateful  to the FDA and to the 

Pediatr ic Subcommit tee of  ODAC for openly 

discussing some of the barr iers to more rapid 

development of  brain tumor therapies.  
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 Today's meet ing is a c lear example of  how 

important th is subcommit tee is and how i t  can 

provide a forum for analyses of  the complex issues 

inherent in advancing treatment for  chi ldren with 

cancer.  

 Today's discussion and others that  have 

taken place with NCI researchers and pat ient  

advocates need wider disseminat ion wi thin FDA and 

in the pediatr ic oncology community in order to 

promote more ef f ic ient  and consistent approaches to  

brain tumor therapy development.  

 In th is t ime of  reduced federal  resources 

for cancer research, we need to take advantage of  

every opportuni ty to accelerate new therapy 

development.  

 Famil ies and pat ients urge and expect FDA, 

industry,  NCI,  and the academic community to work 

more closely together,  and we cont inue as always to  

be wi l l ing to do whatever i t  may take to br ing the 

best therapeut ic opt ions forward for our chi ldren. 

 Thank you for the opportuni ty to speak 

today. 
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 MS. CLIFFORD:  Thank you, Dr.  Weiner.  

 DR. LINK:  We wi l l  now adjourn for  lunch. 

 Al though the schedule says 12:00 to 2:00, that  was  

real ly a typo, so i t  is  going to be more l ike 1:15 

that we would l ike to return here.  

 You wi l l  hear the possibi l i t ies for  your 

lunch choices now from Johanna, but over lunch I  

urge you to be thinking about,  maybe take i t  a long 

with you and read the quest ions again.   I t  is  

pret ty dense, but read i t  because that is what we 

are supposed to discuss this af ternoon and we would  

l ike a spir i ted discussion. 

 MS. CLIFFORD:  But don' t  d iscuss the 

quest ions at  lunch.  Thank you. 

 (Whereupon, at  12:00 Noon, the proceedings 

were recessed, to be resumed at  1:15 p.m.)  
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 A  F  T  E  R  N  O  O  N   P  R  O  C  E  E  D  I  N  G  S  

 [1:15 p.m.]  

 Quest ions to the Pediatr ic Oncology 

 Subcommit tee and Discussion  

 DR. LINK:  I  am going to start  th is 

af ternoon and we are going to t ry to address the 

quest ions that were posed.  I  hope al l  of  you have 

read them, but let  me just  sort  of  make i t  c lear 

what they are.  

 Quest ion 1.   This is a heterogeneous group 

of  tumors whose biology, c l in ical  manifestat ions,  

t reatment and outcome di f fer  f rom one another and 

from brain tumors in adul ts.   Treatment decis ions 

are based in part  on r isk assignment models,  low, 

intermediate,  and high r isk.  

 For example,  pat ients wi th low-r isk 

character ist ics receive therapy aimed at  

maintaining excel lent  survival  whi le decreasing 

toxic i ty.   Risk models may also be useful  for  

regulatory purposes, e.g. ,  in determining opt imal 

endpoints and other study design features for  new 

agents wi th the ul t imate goal  of  market approval  
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for the t reatment of  pediatr ic pat ients wi th brain 

tumors.  

 So, the f i rst  quest ions that we are asked 

are to discuss the value and/or pi t fa l ls  of  

categor iz ing pediatr ic brain tumors based on r isk 

strata as a f i rst  step to def in ing appropr iate 

outcomes for use in regulatory decis ions.  

 Secondly,  i f  i t  is  appropr iate to develop 

categor ies,  p lease suggest:   (a)  categor ies and (b)  

the cr i ter ia for  such categor ies.   The cr i ter ia 

should include, for  example,  h istopathologic 

character ist ics and grade alone or in conjunct ion 

wi th other demographic and disease factors.  

 I  wi l l  open the discussion. 

 DR. WEISS:  Maybe i t  doesn' t  need much 

clar i f icat ion,  but in the past when we talked about  

the var ious disease-speci f ic  workshops, there 

wasn' t  probably as much heterogenei ty as you are 

ta lk ing about wi th th is part icular s i tuat ion,  and 

when we get to the issue of  Quest ion 2,  which is 

real ly the meat of  the discussion about what are 

appropr iate endpoints,  obviously,  one could say,  
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wel l ,  overal l  survival  is  what you need. 

 Wel l ,  i t  may be appropr iate in one 

sett ing,  such as high-grade tumors,  but  maybe not 

appropr iate in some other set t ings,  so we thought 

we f i rst  had to f igure out what are sort  of  these 

big categor ies,  i f  that  is  even feasible to do 

before we could actual ly start  get t ing some advice 

f rom you on what are appropr iate endpoints.  

 I  hope that is a doable task.  

 DR. LINK:  Who wants to take a f i rst  crack 

at  th is? 

 DR. BLANEY:  I  would say just  on general  

terms that there are two basic categor ies,  and 

those are our high-r isk pat ients-- for  example,  our 

brain stem gl iomas or other high-grade gl iomas--and  

a subset of  infants and other tumors,  such as 

atypical  teratoid rhabdoid tumors,  which are 

def in i te ly high r isk.  

 In general ,  they go across very di f ferent 

histologies,  but  in those cases, something l ike 

survival ,  whether i t  be progression-free or 

overal l ,  would def in i te ly be an endpoint  that  we 
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would look at ,  because we don' t  have therapies that  

real ly impact in any way survival  for  those 

pat ients.  

 But then as a lot  of  our discussion was 

this morning, we do have treatments.   For example,  

our most common tumor that  we see is 

medul loblastoma where we are ef fect ive in having 80  

percent of  the chi ldren survive for  a meaningful  

per iod of  t ime.  But that  comes at  a very high cost  

and so what we real ly need to do for those pat ients  

is have di f ferent study endpoints to improve and 

lessen the morbidi ty of  therapy. 

 But as was said th is morning, even within 

that  subset,  and as we learn more about 

pharmacogenet ics,  that  b ig subgroup of  pat ients is 

going to be further div ided and subdiv ided. 

 DR. LINK:  Where would you put the 

infants? 

 DR. BLANEY:  Wel l ,  even within infants,  i f  

you look at  medul loblastoma now in the l i terature,  

there are  probably di f ferent categor ies wi th in 

medul loblastoma for infants.   I  mean overal l  I  
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think the survival  is  more, but I  would consider 

them high r isk.  

 DR. PACKER:  One of  the di f f icul t ies in 

addressing Quest ion 1,  i t  is  sort  of  a two-edged 

sword.  Much of  our progress in helping chi ldren 

with brain tumors and helping fami l ies has been our  

abi l i ty  to start  separat ing them into reasonable 

biologic subgroupings, so we could te l l  fami l ies 

who might respond to therapy, who might not respond  

to therapy, who may survive,  who we are real ly 

worr ied about late ef fects about,  and who we are 

real ly ta lk ing about more short- term toxic i t ies,  

and that may be one of  the major problems we have 

in working with the regulatory organizat ions in 

gett ing new drugs to our pat ients,  because as 

c l in ic ians,  we want to be very exact.  

 We want to know exact ly what we are 

deal ing wi th and want to let  fami l ies know exact ly 

what we are deal ing wi th,  and tai lor  therapy as 

c losely as we can, so we don' t  overtreat or 

undertreat.  

 At  the same t ime, f rom al l  the 
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conversat ions we have had to date,  that  seems to be  

a major problem of gett ing a new drug to market 

unless we have a disease that is so terr ib le that ,  

in a short  window type of  study, we could show 

eff icacy,  so we can move i t  quickly to the 

chi ldren. 

 So, yes,  maybe for brain stem gl iomas, i t  

won' t  be hard to br ing a drug i f  we found the r ight  

assay and the r ight  pathway, and the r ight  drug to 

hi t  the r ight  target,  but  for  a lot  of  the other 

th ings that are s i t t ing at  50,  60, 70, 80 percent,  

90 percent survival  rates,  where we have a lot  of  

toxic i t ies,  i t  is  going to be very di f f icul t  to 

make the leap without maybe a new way of  th inking 

about how we are going to work together.  

 So, that  is  my problem with how we are 

going to approach this quest ion.   I  don' t  want to 

give up everything I  have learned in 20 years just  

to get a drug to a pat ient .  There has got to be a 

way to balance that out 

 DR. LINK:  Other comments?  Susan. 

 DR. BLANEY:  I  just  want to say,  and I  
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agree with Roger because another big subgroup of  

the pat ients we see, which we haven' t  even talked 

about today, is our low-grade gl ioma pat ients,  and 

there is morbidi ty associated with that  therapy. 

 Lots of  those pat ients aren' t  even treated 

in the c l in ical  t r ia l  set t ing,  but  we have to have 

a mechanism as we do cl in ical  t r ia ls and try to 

improve on that t reatment,  to perhaps even 

retrospect ively then come forward and garner 

approval  for  an agent or an intervent ion.  

 DR. LINK:  I t  sounds l ike when we are 

ta lk ing about r isk strata in terms of  who we are 

wi l l ing to put on ear ly phase cl in ical  t r ia ls,  but  

I  am not sure that  that  is  helping in terms of  how 

to get the drugs. 

 DR. WEISS:  What we were pr imari ly looking 

for-- I  mean, obviously,  there is lots of  d iscussion  

that could be had, but what we were focusing on, 

s imi lar  to other endpoints development,  is  we are 

real ly ta lk ing about late stage Phase I I I  t r ia ls,  

th ings that would establ ish ef f icacy for  the 

purposes. 
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 Again,  I  know i t  is  a l i t t le bi t  of  a 

di f ferent perspect ive f rom the community versus the  

FDA, but for  the purposes of  actual ly gett ing an 

indicat ion and gett ing label ing.  

 What we wanted to say is th is potent ia l  

group of  d iseases, the strategy might be again 

towards the toxic i ty reduct ion or,  in these 

diseases where progression-free survival  is  l ike 50  

percent,  we st i l l  real ly need to have therapies 

that  wi l l  actual ly improve that part icular outcome.  

 That was the genesis of  t ry ing to develop 

this part icular quest ion.  

 DR. KUN:  In the context  of  that  type of  

assay, i f  you wi l l ,  Karen, I  am not sure.   Maybe i t  

would be worthwhi le pol l ing the group i f  there are 

any agents that  even might be potent ia l ly  avai lable  

wi th in the next,  let 's  say,  two-year t ime frame, 

that  would go into a Phase I I I  study ei ther of  

ef f icacy or of  amel iorat ing toxic i ty,  because I  am 

not sure we have such agents avai lable.  

 There might be endpoints.   Is that  

something we are not al lowed to discuss? 
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 DR. PAZDUR:  When this commit tee was set 

up, i t  was not to discuss speci f ic  agents,  and that  

needs clearance and a whole di f ferent level  of  

scrut iny of  what goes on, so I  would not get into 

speci f ic  drug topics.  

 DR. PACKER:  Can I  t ry to ask the quest ion 

maybe a l i t t le bi t  d i f ferent ly?  Let 's say that for  

a very common tumor,  the low-grade gl ioma, we have 

signi f icant biologic data,  and then we would have 

to work wi th everyone to agree that i t  is  

s igni f icant biologic data,  that  one or two cr i t ical  

pathways are act ive in that  tumor fa i r ly  uni formly;  

that  we have therapy r ight  now that can ef fect ively  

t reat  that  tumor,  but  wi th s igni f icant morbidi ty,  

maybe not horrendous morbidi ty,  but  s igni f icant 

morbidi ty.  

 What the quest ion to the group would be 

that,  let 's  say,  we want to introduce ear ly in the 

course of  i l lness,  therapy with one or two classes 

of  b io logic agents that  h i t  these targets.   I t  is  

unl ikely that  we are going to be able to show 

better ef f icacy than what we have already done. 
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 I t  is  a lso going to be potent ia l ly  a study 

that is going to take a long t ime to do, yet ,  i t  is  

a study that we al l  want to do. 

 So, the quest ion is that  i f  we ident i fy a 

biologic subgroup and i t  isn ' t  one of  chi ldren who 

die al l  the t ime, how do we move that along?  How 

do we combine those two biologic agents quickly to 

make a di f ference in the therapy of  those chi ldren.  

 I  could take that more speci f ical ly and 

name the agents,  but  I  am not--but let 's  just  say 

we have the pathways and we have a way to do i t ,  

and we even could get t issue to prove that those, 

in that  indiv idual  pat ient ,  in an assay that those 

pathways are l ikely to be present.  

 DR. WEISS:  I  th ink that  I  would turn i t  

around and want to know from the experts,  and i f  

you pick something l ike a low-grade gl ioma--I  mean 

i t  is  sort  of  hard I  guess to do in the abstract ,  

but  i f  you pick the speci f ic  type low-grade gl ioma,  

the important quest ion would be what is i t  that  you  

are t ry ing to af fect ,  what is i t  that  is  the 

outcome of interest  that  th is new agent or these 



 

 
 

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

  195  

new combinat ions are supposed to be doing for you. 

 Then, you take that,  and that,  in a sense, 

basical ly te l ls  you what is the outcome of interest  

that  you are looking for,  for  th is part icular type 

of  tumor,  and what is the potent ia l  mechanism of 

act ion of  the drug. 

 That wi l l  f low from that,  what is the 

endpoint  and what is the study design that you want  

to ut i l ize for ,  at  least  f rom my thinking for the 

regulatory purposes. 

 DR. LINK:  But I  can think of  a couple 

di f ferent scenar ios.   You can have a general ized 

protectant.   You know, you have an ef fect ive 

therapy, you have a protectant,  you want to add the  

protectant in the context  of  the current therapy 

that we know works.  

 But you could also have, I  th ink what 

Roger is ta lk ing about,  is  a drug or an agent that  

is  benef ic ia l  and may potent iate another drug or i t  

may just  a l low to el iminate a drug. 

 So, i f  i t  was, let 's  say,  a biologic that  

had very l i t t le toxic i ty,  even i f  i t  wasn' t  bet ter ,  
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in other words,  i f  you added i t  to the current 

therapy, i f  i t  wasn' t  bet ter ,  i f  i t  gave you the 

possibi l i ty  of  e l iminat ing a toxic agent,  i t  would 

st i l l  be a worthwhi le subst i tut ion.   But there you 

are looking at  ef f icacy,  not protect ion.**  

 So, I  can see even in a tumor that  we 

don' t  have great therapy for,  but  the therapy is 

pret ty morbid,  that  you would look for  a drug that 

has some eff icacy that would be a subst i tute rather  

than an add-on. 

 So, I  mean we have to consider al l  the 

possible th ings that we might want to do, and that 

is more l ikely even. 

 DR. DAGHER:  I  th ink (a) was indirect ly 

answered actual ly in some of  the presentat ions and 

the discussion, i t  sounds l ike people agree that 

there would be value in some cases in having some 

kind of  strat i f icat ion even within,  you know, a 

subgroup or wi th in a histology. 

 But one potent ia l  p i t fa l l  is  that  you are 

gett ing into such smal l  numbers,  et  cetera,  et  

cetera.   I  guess I  would then take (b) a l i t t le 
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further where we say, let 's  say that on balance, 

yes,  there are pi t fa l ls ,  but  let 's  say we were 

going to use categor ies.  

 I  guess my quest ion is to k ind of  make i t  

p la in,  I  th ink Susan kind of  put  i t  in the context  

of  you have got the medul los over here.  

 Numerical ly,  you have maybe a few more 

numbers than in any of  the others,  and by the way, 

they are actual ly,  to make i t  s impl ist ic,  you know,  

a di f ferent r isk group than, say,  the brain stem 

gl iomas, and then maybe convenient ly,  or  not  so 

convenient ly when we talk about the brain stem 

gl iomas and the rhabdoids,  et  cetera,  they are 

actual ly a higher r isk than the medul los i f  you 

were going to make that comparison. 

 Maybe i t 's  not  an appropr iate head to 

head, and since they are much smal ler  indiv idual  

numbers,  are you saying that maybe in some context ,  

again,  i f  the value is appropr iate,  or  the agent 

that  we were talk ing about would have enough of  a 

rat ionale to apply across histology, one way of  

approaching i t  might be that you have refusal  to 
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have a study in which those two or three 

histologies are included in the same study.  That 

is how I  would ask.  

 I  don' t  want to put words in your mouth,  

but  when, say,  in (b),  the categor ies in my mind, I  

am asking from a pract ical  perspect ive when would 

you be comfortable enough with a category that  you 

would--and I  wi l l  use the word " lump"-- together 

those two or three histologies,  let 's  say,  in the 

same study. 

 Is that  too general  a quest ion? 

 DR. BLANEY:  I  th ink you would have to be 

very careful  about doing that.   One, you need to 

know the mechanism of act ion of  the agent you are 

looking at .  

 So, i f  i t 's  a general  cytotoxic,  you might 

consider that .   But in looking at  new agents,  we 

are real ly t ry ing to f ind th ings that are more 

targeted in the hopes that i t  wi l l  have a greater 

impact.  

 The other th ing you have to look at  is  

locat ion of  the tumor and the biology.  So, the 
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brain stem is probably very di f ferent,  you know, 

for  whatever reason.  We know from imaging 

character ist ics,  even though i t  is  a high-grade 

gl ia l  tumor,  that  i t  is  d i f ferent than GBMs that 

occur in the f rontal  lobe or in the par ietal  lobe, 

so locat ion plays a role as wel l .  

 I  just  lumped al l  those together as very 

much orphan diseases, so what are the histologies 

r ight  now which is the best th ing we have to 

strat i fy pat ients today, what are the ones we could  

theoret ical ly do a randomized study in,  which is a 

very smal l  number,  and what are the histologies 

that  we are looking at ,  maybe 50 or 60 pat ients at  

most a year doing a nat ionwide or internat ional  

study. 

 Those are going to have very,  very 

di f ferent endpoints just  because of  the feasibi l i ty  

of  what we are able to do. 

 DR. LINK:  Stewart .  

 DR. GOLDMAN:  The concept makes a lot  of  

sense for reagents l ike a radio protectant or an 

otoprotectant,  or  something to help protect  the 
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kidneys.  But that  seems to me would make sense and  

doable.   I  am not sure speci f ical ly t reat ing a 

tumor.  

 DR. LINK:  Malcolm. 

 DR. SMITH:  I  would see us probably going 

more in the opposi te direct ion,  that  there is a 

real  danger in lumping things.  In fact ,  they may 

respond di f ferent ly to radiat ion,  they may respond 

di f ferent ly to cytotoxic chemotherapy, so i t  is  

just  one more var iable that  I  th ink could create 

noise and r isk us gett ing an answer that  may not 

apply to populat ions of  interest .  

 I  th ink to go one step further,  th is ta lks 

about r isk groups.  But th is morning we talked 

about biological  groups, as wel l ,  and I  th ink i t  is  

not  just  r isk groups al though I  th ink the r isk in 

the biology wi l l  intersect of ten.   But we need to 

be thinking about the biological  groups, as wel l .  

 So, we talked about medul loblastoma this 

morning, and so the sonic hedgehog pathway agent 

may be of  interest  for  a subset of  that ,  and so a 

biological  subgroup.  Within the standard-r isk 




