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P1IASE 111 PROTOCOL : HEI,IUEl/HEAVY-ION RADIOTHERAPY OF 
NALIGNANT GLIOMA OF THE BFAIN 

I 

0.0 Schema 

E l i g i b l e  p a t i e n t s :  Malignant glioma, astrocytoma 
Grade I11 o r  I V ,  of b r a i n  above t en to r ium 

REPOSITORY BE CbL 
Class I, 11, o r  I11 

COLLECTION 

BOX No. bo7b 
FOLDER Ir / lHs t he rapy  

t h r e e  y e a r s  

Endpoints:  
o Morbidi ty  of t reatment  
o Gross tumor response 
o Disease f r e e  i n t e r v a l  
o C h t i r a c t e r i s t i c s  of l o c a l  r ecu r rence  
o Length of s u r v i v a l  
o Qual i ty  of survival 

1 .o I n t r o d u c t i o n  

This s tudy  is deEigned t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  of helium/heavy-ion 

Experience wi th  such tumors has  shown ve ry  pdor c u r e  rates following 
therapy of malignant glioma, as t rocytoma Grade I11 o r  IV of t h e  b r a i n  above t h e  
tentorium. 
s u r g e r y  o r  s u r g e r y  combined wi th  convent ional  r a d i a t i o n  therapy.  
who's r e s u l t s  are among t h e  b e s t  r e p o r t e d  shows s u r v i v a l  rates a t  one, t h r e e ,  f i v e  
and t e n  y e a r s  of 4 4 X ,  132, 7 X ,  and 4% r e s p e c t i v e l y .  
p a t i e n t s  r e c e i v i n g  adequate i r r a d i a t i o n  had a q u a l i t y  of survival graded as good 
o r  f a i r .  

Bouchard (1966) 

I n  h i s  series 95% of those 

Because of t h e  poor s u r v i v a l  rate a s s o c i a t e d  wi th  t h i s  d i s e a s e  a nonrandomized 
s tudy  is proposed. . 
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2.0 O b  j cc t i v c s  

The o b j c c t i v c s  of t h i s  s tudy  are 1) 
\ r i l l  i n c r e a s e  thc  frcqtiency of l o c a l  tumor c o n t r o l  and u l t i iuo tc ly  improve t h e  
s u r v i v a l  of p a t i e n t s  w i th  mal ignant  glioma of t he  b r a i n ,  and 2) To eva lua te  t h e  
to l e rance  of hel iun/heavy-ion thcrapy i n  terms of decreased morbidi ty  of t reatment  
and decreased r a d i a t i o n  i n j u r y  of t h e  b r a i n  because of t h e  improved dose l o c a l i z a t i o n  
c a p a b i l i t y  the reo f .  . 

To determine w h e t h e r  hcliun/heavy-ion therapy 

The primary endpoin ts  of the s t u d y  are: 

1. Disease f r e e  s u r v i v a l  
2.  Absolute  s u r v i v a l  
3 .  Qual i ty  of s u r v i v a l  
4. Tumor response judged by s e r i a l  d ingnos t i c  

s t u d i c s  and/or  su rg ica l / au topsy  f ind ings  
5 .  Inc idence  of d i s t a n t  m e t a s t a s i s  ( t h i s  i s  

probably unnecessary cons ider ing  t h e  number 
of p a t i e n t s  we w i l l  see). 

3 .O E l i g i b i l i t y  of p a t i e n t s  

3.1 General  c o n d i t i o n s  of e l i g i b i l i t y .  A l l  i n s t i t u t i o n a l ,  Food and Drug 
Admin i s t r a t ion ,  Na t iona l  Cancer I n s t i t u t e  r e g u l a t i o n s  regard ing  submission 
t o  t h e  i n s t i t u t i o n a l  hurian exper imenta t ion  conrnit tee and t h e  u s e  of prccedures  
for  ob ta in ing  and r eco rd ing  informed consent  w i l l  be followed. A p a t i e n t  
niay be  reinovcd from t h e  s tudy  a t  any t i m e  i f  t h e  s tudy  i s  n o t  i n  t h e  b e s t  
i n t e r e s t s  of t h e  p a t i e n t .  
thz  s tudy  at any t k 2 ,  as i nd ica t ed  i n  the consent  f o n .  

A p a t i e n t  a l s o  may withdraw v o l u n t a r i l y  from 

3.2 S p e c i f i c  c o n d i t i o n s  f o r  p a t i e n t  e l i g i b i l i t y .  I n  a d d i t i o n  t o  t h e  
above,  t h e  frj l lowing cond i t ions  must be m e t  before  t h e  p a t i e n t  can 
be admi t ted  t o  t h e  s tudy:  

1. Biopsy proven malignant  glioma,astrocytoma 

2. 
Grade 111 o r  I V ,  of t h e  b r a i n  above the tentor ium 
The p a t i e n t  must be f u n c t i o n a l l y  c l a s sed  as 
Class I, 11, o r  I11 of t h e  f o u r  classes shown 
below (Order, e t  a l ,  1968) : 

- Class D e f i n i t i o n  
I I n t e l l e c t u a l l y  and phys ica l ly  a b l e  t o  work; 

n e u r o l o g i c a l  f i n d i n g s  minor o r  n o t  present .  

I1 I n t e l l e c t u a l l y  i n t a c t  and phys ica l ly  a b l e  t o  
be a t  home, a l though nur s ing  care may be  r e q u i r e d ;  
n e u r o l o g i c a l  f i n d i n g s  p r e s e n t ,  bu t  not a major f a c t o r .  

111 Major n e u r o l o g i c a l  f i n d i n g s  r e q u i r i n g  h o s p i t a l i z a t i o n  
and medical  care and superv is ion .  

IV Requi res  h o s p i t a l i z a t i o n  and is i n  s e r i o u s  phys ica l  
and n e u r o l o g i c a l  s ta te  

3. P a t i e n t ' s  g e n e r a l  cond i t ion  mus t  be  such t h a t  
there is a reasonab le  expec ta t ion  of h i s  completing 
the s tudy  t r e a t n e n t ,  and t h e  r equ i r ed  follow-up 
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4. 

5 .  

6 .  

7. 

examinations ( inc luding  t r a v e l  f o r  t reatment  as 
w e l l  as annual  follow-up examinations a t  
Lawrence Berkeley Laboratory) .  

Agremen t  of t h e  p a t i e n t  and h i s  phys ic ian  t o  the  
cond i t ions  o f .  t h e  s tudy.  . 
Agreement of t h e  p a t i e n t ' s  phys i c i an  t o  r e l i n q u i s h  
management of t h e  p a t i e n t ' s  t rea tment  t o  t h e  s tudy 
team (it is hoped t h a t  t h e  p a t i e n t ' s  phys ic ian  w i l l  
be a member of t h e  s tudy  team i n  many cases) .  

Unequivocal understanding by t h e  p a t i e n t  of t he  
p rov i s ions  of t h e  s tudy  and w i l l i n g  coinpletion of 
tlic r equ i r ed  investigational t rea tment  consent f o m .  

E l i g i b i l i t y  f o r  t h e  p r o t o c o l  i s  no t  e f f e c t e d  by 
adequate  s u r g i c a l  decompression and/or  s t e r o i d  
admin i s t r a t ion .  S t e r o i d s  may be  adminis tered 
be fo re  and du r ing  rad io therapy .  The surgeon may 
i n  h i s  judgment remove g r e a t e r  or lesser amounts 
of t h e  tumor depending upon i t s  l o c a t i o n  and the  
p a t i e n t s  condi t ion .  

3 .3  Condi t ions  f o r  p a t i e n t s  i n e l i g i b i l i t y .  The fo l lowing  cond i t ions  arc cause 
f o r  exc lus ion  of t h e  p a t i e n t  from t h e  s tudy.  

1. Previous  d e f i n i t i v e  therapy of t h e  primary turnor 
i nc lud ing  p r i o r  d e f i n i t i v e  r a d i a t i o n  therapy or  
p o t e n t i a l l y  c u r a t i v e  s u r g i c a l  procedures  ( s u r g i c a l  
decompression i s  n o t  considered a p o t e n t i a l l y  
c u r a t i v e  procedure) .  

2. 

3. 

4. 

5 .  

6 .  

Previous  chemotherapy which i n  t h e  opinion of t he  
s tudy  team n i g h t  compromise t rea tment  o r  eva lua t ion .  

Previous  r a d i a t i o n  therapy t o  r eg ions  overlapping 
t h e  s tudy  t rea tment  p o r t a l s .  

Ac t ive  u n c o n t r o l l a b l e  i n f e c t i o n  i n  t h e  area of con- 
templated r a d i a t i o n .  

\ 

Medical ,  psychologia l ,  or o t h e r  c o n t r a i n d i c a t i o n s  
t o  t h e  contemplated d i a g n o s t i c  o r  t h e r a p e u t i c  
measures,  and t h e i r  eva lua t ion .  

Less than  an e i g h t  year  d i s e a s e  f r e e  i n t e r v a l  a f t e r  
d i a g n o s i s  and treatment of a second malignancy o the r  
t han  skin cancer  ( f o r  patients w i t h  s k i n  cancer t he  
d i s e a s e  m u s t  have been under  c o n t r o l  f o r  a t  least  
t h r e e  y e a r s ,  and n o t  have been melanbma or  cancer  of 
t h e  l i p ) .  



5/13/75 

F 
Q 
0 
cn 
0 
I 
9 

4.0 Pretrcntment  e v a l u a t i o n .  Insofar arl poss ib l e  t h e  pre t rea tment  evaluation 
of p n t i e n t s  w i l l  b e  s t anda rd ized  among the.  p a r t i c i p a t i n g  i n s t i t u t i o n s .  The 
eva lua t ion  w i l l  i nc lude  the fo l lowing:  . a  

1. Medical h i s t o r y :  

a. Age 
b. Sex 
c. Race 
d.  
e. Date of d e f i n i t i v e  d iagnos is  of d i s e a s e .  
f .  Previous  the rapy ,  i f  any .  
g. Other s i g n i f i c a n t  i l l n e s s e s .  
h. Curren t  medica t ions  

Date of o n s e t  of disease r e l a t e d  symptoms and d e s c r i p t i o n  the reo f .  

2. P h y s i c a l  examination: 

a. Height 
b . Weight 
c .  Temperature 
d General  p h y s i c a l  examination 
e. Neurologica l  examination 
f .  Assessment of performance s t a t u s  (Kzrnofsky func t ion  assessment) 

3 .  Laboratory tests and r o u t i n e  x-rayc: 

a. 
b. U r i n a l y s i s  
c .  
d .  Chest x-ray 

Complete blood count wi th  lac ,  d i f f e r e n t i a l  and p l a t e l e t s  

Serum e l e c t r o l y t e s  and chemical s c rccn ing  b a t t e r y  

4. ,Tumor l o c a l i z a t i o n  s t u d i e s .  Tuxrior l o c a l i z a t i o n  s t u d i e s  w i l l  be  obtained 
as necessary  t o  p r e c i s e l y  d e f i n e  t h e  tumor volume. 
one o r  more of t h e  foll.owing: 

S tud ie s  may inc lude  

a. P l a i n  s k u l l  x-rays 
b. Computerized tomographic scan wi th  and without  contrast ,  
C. Ar te r iography 
d .  Pneumoencephalography 
e. Brain scan 
f .  

5 .  Surgery.  S u r g i c a l  decompression wi th  b iopsy  and lo r  s u b t o t a l  exc i s ion  
a may bc performed a t  t h e  p a r t i c i p a t i n g  i n s t i t u t i o n .  

Tumor margins w i l l  b e  c l ipped  by t h e  surgeon t o  a i d  i n  t rea tment  
planning.  

5 .0  Radia t ion  therapy.  

5.1  Following complet ion of t h e  d i a g n o s t i c  e v a l u a t i o n  inc luding  
su rge ry ,  t h e  s t u d y  team, p a r t i c i p a t i n g  surgeon,  and r a d i o t h e r a p i s t  
vi11 review t h e  a v a i l a b l e  information and d e f i n e  t h e  volume of t i s s u e  
t o  be g iven  t h e  na-ximum amount of r a d i a t i o n .  
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5 . 2  Treatment a l t e r n a t i v e s .  The recommended tumor dosc i n  g l iob las toma,  
acco rd ing  to Uouchard, is  G500 r a d s  givcn i n  SO t o  GO d a y s  w i t h  
m u l t i p l e  f r a c t i o n s  u s i n g  megavoltage i r r a d i a t i o l l .  The cu r ren t  
s t a n d a r d  p r a c t i c e  i n  t h e  community i s  t o  d e l i v e r  approximately 4000- 
4500 r a d s  t o  t h e  whole b r a i n  wi th  a boost  of 2000 r a d s  t o  a reduced 
tumor volurne. 
A l t e r n a t i v e  1: Whole b r a i n  i r r a d i a t i o n  inc lud ing  t h e  e n t i r e  c r a n i a l  
v a u l t  ( a n t e r i o r ,  middle  and p o s t e r i o r  fossa) v i 1 1  be givcn a t  the  
r e f e r r i n g  i L i s t i t u t i o n  t o  a dose l e v e l  of 4500 rads .  
w i t h  a p p r o p r i a t e  shaping  of t h e  he l im/heavy- ion  beam t o  
cover  t h e  primary tumor w i l l  be  g iven  a t  Lnurence Berkeley 
Laboratory.  
(G cm wide) Bragg peak reg ion  of t h e  helium i o n  beam t h e  boost 
r z d i a t i o n  therapy  t o  t h e  reduced volume w i l l  be l imi t ed  t o  1670 r ads  
( t e n  f r a c t i o n s  of 167 r a d s  each) .  

A reduced volunc 

Rccause of the average RBE of 1 .2  i n  t h e  broadened 

- -  

A l t e r n a t i v e  2:  P a t i e n t s  w i l l  be g iven  riholc b r a i n  i r r n d l a t i o n  ( an te r io r  
middle  and p o s t e r i o r  fossa) with  t h e  p l a t e a u  r eg ion  of t he  h e l i m  ion  
beam t o  R t o t a l  dose  of 4500 r a d s  i n  f o u r  and one-half weeks. Boost 
i r r a d i a t i o n  us ing  t h e  broadened Bragg peak ( 6  cm)  w i l l  be bc given t o  
a reduced tumor volume t o  a t o t a l  dose of 1670 r a d s  ( t e n  f r a c t i o n s  of 
167 r a d s  each)  over  two weeks. 
Final t o t a l  and incremental helium and heavy i o n  doses will  be 
determined by clinical experience and metherapeut ic  heavy ion stuclios. 

' 

6.0 P o s t  i r r a d i a t i o n  eva lua t ion .  

6.1 AdditAonal t he r spy .  I f  t h e  p r i z a r y  tumor is n o t  con t ro l l ed  
subsequent  therapy  should proceed a t  t h e  d i s c r e t i o n  of t h e  p n t i c n t ' s  
r e s p o n s i b l e  phys i c i an .  
c o n t r o l  should be  documented by r ad iog raph ic  s t u d i e s  and s o  en tered  
in t h e  p a t i e n t ' s  r eco rds .  
is performed t h e  exc ised  t i s s u e  o r  b iopsy  specimen should be  c n r c f u l l y  
examined by a s tudy  p a t h o l g i s t  w i th  a s s i s t a n c e  frcm t h e  involved 
r a d i a t i o n  onco log i s t .  

C l i n i c a l  ev idence  of lack of tumor 

I n  t h e  event  t h a t  surgery  o r  biopsy 

6.2 Follow-up schedules .  Follow-up exan ina t ions  w i l l  be scheduled 
w i t h  t h e  r e f e r r i n g  phys ic ian  a t  t h e  fo l lowing  pe r iods  a f t e r  
t r ea tmen t :  
for t h e  n e i t  six months, every t h r e e  months f o r  tlie next  twelve 
months,  arid eve ry  f o u r  months du r ing  t h e  next  year .  P a t i e n t s  w i l l  
a l s o  receive an annual  phys i ca l  examinat ion a t  the s tudy  c e n t e r  a t  
Lawrence Berkeley Laboratory;  wi th  t h e  consent  of the p r i m r y  
phys ic i an  t h i s  e x m i n a t i o n  may be s u b s t i t u t e d  f o r  one of h i s  
e v a l u a t i o n s .  

Monthly f o r  t h e  f i r s t  s i x  months,  every two months 

. 

If t h e  s tudy  p a t i e n t  cannot r e t u r n  t o  t h e  p a r t i c i p a t i n g  h o s p i t a l  
where he W ~ S  e n t e r e d  i n  t h e  s tudy ,  arracgements  w i l l  be  made t o  have 
him examined a t  ano the r  h o s p i t a l  by h i s  p r i v a t e  phys ic ian  and a r e p o r t  
of t h i s  examinat ion submit ted t o  Lawrence Berkeley Laboratory.  

6.3 Follow-up informat ion .  The fo l lowing  informat ion  w i l l  be recorded 
on t h e  follow-up form a t  each v i s i t :  
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1. Dricf  i n t e r v a l  h i s t o r y  r e l a t e d  t o  d i sease .  

2 .  P h y s i c a l  e x m i n a t i o n :  

a. hkigl i t  
b. Temperature 
c. Appropr ia te  aspects of phys'ical examination 8 

d. Appropr ia te  aspects of neu ro log ica l  cxomination 
e. Perfornr.ibcc s t a t u s  ( k r n o f s k y  func t ion  assessment)  

3 .  Laboratory tests and r o u t i n e  x-rays: Appropriate  s t u d i e s  ind ica t ed  
i n  s e c t i o n  4 .  

4. S p e c i f i c  d i a g n o s t i c  s t u d i e s ,  o r  s t u d i e s  which gave t h e  most r c l i a b l c  
informat ion  r ega rd ing  t h e  i n i t i a l  e x t e n t  of turnor w i l l  b e  repea ted  
e l e c t i v e l y  a t  one year  i n t e r v a l s  and may be repea ted  sooner f.f 
i n d i c a t e d  by t h e  p a t i e n t ' s  s t a t u s .  

5 .  Complications of t r ea tmen t ,  

7.0 Admin i s t r a t i  on 

7.1 Admission t o  s tudy .  Any p a t i e n t  who meets t h e  r equ i r ed  e l i g i b i l i t y  i n  
pre- t reatment  e v a l u a t i o n  cri teria t r i l l .  be  admit ted t o  t h e  p r o t o c o l  f o r  
hclium/heavy-ion r ad io the rapy  a t  t h e  Donner Laboratory,  Lawrence Berkeley 
Laboratory.  The necessary  s tudy  forms t o  suppor t  d a t a  c o l l e c t i o n  and 
a n a l y s i s  are c u r r e n t l y  being designed under t h e  d i r e c t i o n  of t h e  s e n i o r  
s t a t i s t i c i a n  ass igned  t o  the s tudy  team. 
The fo l lowing  r eco rds  w i l l  be generated by t h e  s tudy  team and p a r t i c i p a t i n g  
i n s t i t u t i o n s  f o r  s t o r a g e ,  retrieval and a n a l y s i s  a t  t h c  s t c d y  cen te r :  

1. Forms t o  be submit ted upon acceptance of t h e  p a t i e n t  i n t o  t h e  pro tocol .  

a. P a t l e n t  e l . i g i b i 1 i . t ~  form (submit ted f o r  both e l i g i b l e  and 
i n e l i g i b l e  p a t i e n t s  e n t e r i n g  each p a r t i c i p a t i n g  i n s t i t u t i o n ) .  
P a t i e n t s  who are determined by t h e i r  phys ic ian  as obviously 
i n e l i g i b l e  w i l l  be e l imina ted  a t  t h i s  po in t .  The p a t i e n t  . 

e l i g i b i l . i t y  form l i s t i n g  t h e  r eason( s )  f o r  i n c l i b i b i l l t y  w i l l  
bc forwarded t o  t h e  s tudy  c e n t e r  f o r  u se  i n  s ta t i s t ica l  
popula t ion  c o n t r o l .  

b. Pre-t reatment  e v a l u a t i o n  form. Th i s  form, documenting t h e  

s t u d i e s ,  i n c l u d i n g  surgery  w i l l  be  submit ted on ly  on those  
p a t i e n t s  r e f e r r e d  for t rea tment .  

' h i s t o r y  and p h y s i c a l  in format ion ,  l abo ra to ry  tests and special  
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C .  Study e n t r a n c e  form ( p a t i e n t  name, addres s ,  r e f e r r i n g  i n s t i t u t i o n ,  
r e f e r r i t 6  p h y s i c i a n ,  etc ,) . 

d.  P a t i e n t  consent  form 

2. Radia t ion  t rea tment  summary. A s t anda rd ized  r a d i a t i o n  t rea tment  
summary w i l l  be used by p a r t i c i p a t i n g  i n s t i t u t i o n s  f o r  those  p a t i e n t s  
who receive t h e  whole b r a i n  megavoltage r a d i a t i o n  therapy  a t  t he  

143 
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p a r t i c i p a t i n g  i n s t i t u t i o n s .  
therapv  will b e  prepared  a t  Lawrence Ecrkeley Laboratory.  This 
r e p o r t  will also i n c l u d e  an end of t rea tment  examinat ion t o  inc lude  
weight ,  p e r t i n e n t  g e n e r a l  p h y s i c a l  examination and neuro log ica l  
examination f i n d i n g s ,  performance s t a t u s ,  c u r r e n t  medica t ions ,  and 
i f  p o s s i b l e ,  a assessment  of tumor response.  

A d a i l y  cchcdule of helium/hccvy-ion 

’ 

3. Follow-up cxan inn t ion  form (see s e c t i o n  7 ) .  

4. Pathology forms (see s e c t i o n  9) .  

S t a t i s t i c a l  cons ide ra t ions .  

8.1 Randomization. Based on a v a i l a b l e  l i t e r a t u r e  and t h e i r  oim experience 
t h e  Regional  C l i n i c a l  Committee and Sub-comi t t ce  f o r  Human Trials 
of Pion Rad ia t ion  Therapy es t imated  t h e  c u r r e n t  accumulat ive 5 year 
s u r v i v a l  rate f o r  m d i g n a n t  glioma of t h e  b r a i n  a t  opprosirriately 62. 
Because of t h i s  low s u r v i v a l  rate a nonrandmizcd  s t u d y  is proposed. 
Any p a t i e n t  meeting e l i g i b i l i t y  and p r e t r e a t m e n t  e v a l u a t i o n  cri teria 
w i l l  be accepted  f o r  hclium/hcavy-ion rad io therapy .  

8.2 Number of p a t i e n t s  r e q u i r e d .  It is es t imated  that  6-10 p a t i e n t s  
t r e a t e d  w i t h  helium i o n s  Gould provide  suf  f i c i e n t  i n f  otmation t o  
under take  similar r a d i a t i o n  therapy  wi th  heavy ions .  
pzi t ients  also would demonstrate  t h e  f e a s i b i l i t y  of wh@h b r a i n  
i r r a d i a t i o n  wi th  helium i o n s  i n s o f a r  as cu taneous  and subcutaneous 
r e a c t i o n s  and i r r a d i a t i o n  t o l e r a n c e  (nausea,  vomi t ing ,  c t c . )  are 
concerned. 

Th i s  number of 

If t h e  f e a s i b i l i t y  s tudy  wi th  Grade 111 and I V  as t rocytoma is 
encouraging i t  is r casonab le  t o  expec t  t h a t  a f u l l - s c a l e  program 
could be undertaken w i t h  a g o a l  of t r e a t i n g  approximately 100 p a t i e n t s .  

I n  o rde r  t o  demonst ra te  an  improvement i n  t h e  f i v e  yea r  s u r v i v a l  rate 
from 6% t o  20% w i t h  helium/heavy-ion i t  w i l l  be necessary  t o  treat 
105 p a t i e n t s  i n  o rde r  t o  demonstrate  s t a t i s t i ca l  s i g n i f i c a n c e  (P=O.Ol) . 

Pathology. 

9.1 I n i t i a l  s u r g i c a l  (biopsy) specimens. Biopsy specimens w i l l  be 
examined by p a t h o l o g i s t s  a t  t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s  t o  
confirm t h e  d i a g n o s i s .  Representa t ive  s l i d e s  and c o p i e s  of biopsy 
r e p o r t s  w i l l  be submi t ted  t o  t h e  s tudy  c e n t e r  f o r  review by the  

Copies of  t h e  r e p o r t s  from t h e  s tudy  p a t h o l o g i s t s  
will be forwarded t o  t h e  r e f e r r i n g  and/or  follow-up physician.  

. s tudy  p a t h o l o g i s t s .  
, 

9.2 Subsequent s u r g i c a l  specimens. Any t i s s u e  s u r g i c a l l y  removed from 
anatomica l  s i t e s  w i l l  b e  examined by p a t i l o l o g i s t s  zt t h e  p a r t i c i p a t i n g  
i n s t i t u t i o n  where su rge ry  w a s  performed. 
slides and p a t h o l o g i c a l  r e p o r t s  w i l l  be  forwarded t o  t h e  s tudy  cen te r  
for review by t h e  s t u d y  p a t h o l o g i s t s .  

Appropr ia te  microscopic 
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9.3 

10.0 

Autops ies .  
p a t h o l o g i s t s  a t  t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s .  Post  mortem s t u d i e s  
should i n c l u d e  a d e s c r i p t i o n  of i r r a d i a t e d  t i s s u c s  and the  c h a r a c t e r  
and e x t e n t  of p e r s i s t e n t ,  r e c u r r e n t  o r  m e t a s t a t i c  tumor. Autopsy 
r e p o r t s  and r e p r c s e n t a t i v e  microscopic  Glides  w i l l  be forwarded t o  
t h e  s tudy  c e n t e r  for review by t h e  s t u d y  p a t h o l o g i s t s .  

Autops ies  should be  performed on a l l  s tudy  p a t i e n t s  by 
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Joseph R e  Cast ro  

This  s t u d y  is  designed t o  e v a l u a t e  the  e f f e c t i v e n e s s  o f h e E d h e a v :  

j 
4 

i 

ion'radiothorapy of r e g i o n a l l y  l o c a l i z e d  adenocarcinoma o f  t h e  pancreas  
(d i sease  conf ined  t o  panc reas ,  p e r i p a n c r e a t i c  t i s s u e s ,  and r e g i o n a l  
lymph nodes) .  
t h i s  d i s e a s e ,  a nonrandomized s t u d y  i s  proposed. 
meets t h e  r e q u i r e d  e l i g i b i l i t y  and p r e t r e a t m e n t  e v a l u a t i o n  c r i t e r i a  
w i l l  b e  admi t t ed  to the p r o t o c o l  f o r  helium o r  heavy-ion rad io therapy  a t  
t h e  Lawrence Berkeley Laboratory (LBL) , 

Because of  t h e  ve ry  low s u r v i v a l  r a t e  a s s o c i a t e d  wi th  
Any p a t i e n t  who 

- __ _ _ _  __.  _- --- - ----- .--- - --. --- .- - .  
Primary endpoir. ts  of  t h e  s t u d y  w i l l  be de r ived  from p a t i e n t  

s u r v i v a l  time, q u a l i t y  of s u r v i v a l ,  s t u d y  of  gross tumor response ,  
a r e c o r d  o f  response  and c o n t r o l  of r e g i o n a l  node and d i s t a n t  
m e t a s t a s i s ,  and a r e c o r d  of l o c a l  r ecu r rence .  P a t i e n t s  w i l l  r e c e i v e  
follow-up examinat ions (with s t u d y  parameters  and p rogres s  toward 
endpoin ts  recorded  f o r  s t a t i s t i c a l  a n a l y s i s )  f o r  t h r e e  y e a r s ,  
s i n c e  a v a i l a b l e  l i t e r a t u r e  i n d i c a t e s  a very  low two-year s u r v i v a l  
r a t e  f o r  t h e s e  p a t i e n t s .  

z 

Heliurn/Heavy -ion 

(nonrandomi zed) 
. r ad io the rapy  

PHASE 11 I PROTOCOL : HELIUM/HEhW-ION RADIOTlU%APY OF 
ADENOCARCINOMA OF THE PANCREAS 

I 

I 

1 0.0 Schema 

Follow-up examinat ions for 
- t h r e e  y e a r s  

. 

b 

Endpoints  : 
.o Length o f  s u r v i v a l  
c Q u a l i t y  o f  s u r v i v a l  
o Gross tumor response  
o Response and c o n t r o l  of r e g i o n a l  node 

Q Local r e c u r r e n c e  
and d i s t a n t  m e t a s t a s i s  

1 . 0  S m a r y  o f  t h e  Study 
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A s u r v i v a l  r a t e  o f  10 p e r c e n t  w i l l  be  sought  a s  a minimally 
a c c e p t a b l e  improvement i n  pa t i c n t  s u r v i v a l  probah i l i t y  with heliurnjheavy- 
ion therapy.  
159 e v a l u a b l e  p a t i e n t s  f o r  t h e  s t u d y  (p = 0.01), based on c u r r e n t  
s u r v i v a l  o f  approximately 1 t o  2 p e r c e n t  f o r  ope rab le  cases  and 
0 p e r c e n t  f o r  i nope rab le  c a s e s ,  as e s t ima ted  by  t h e  Regional 
C l i n i c a l  Cornlit tee and Subcommittee ’ for  Human T r i a 3 s  o f  the LOS ~ I a m o s  

lp son  physics Facilty pion Radiotherapy project .  

Adequate’measurcment o f  such a r a t e  would reqGire  

2.0 I n t r o d u c t i o n  and Ob jec t ives  

2 .1  S t ag ing .  This stugly w i l l  e v a l u a t c  t h e  e f f e c t i v e n e s s  Of  he l -  
ium/heavy-ion therapy o f  r e g i o n a l l y  l o c a l  i zed adenocarcinoma of 
t h e  pancreas  ( d i s e a s e  conf ined  t o  panc reas ,  p e r i p a n c r e a t i c  
t i s s u e s ,  and r e g i o n a l  lymph nodes) .  The American J o i n t  
Committee on Cancer S t a g i n g  and End Resu l t s  Respor t ing  (AJC) 
has n o t  developed an a p p r o p r i a t e  s t a g i n g  system f o r  t h i s  s i t e .  

2 . 2  Rat iona le . .  Carcinoma o f  t h e  pancreas  i s  n o t  s a t i s f a c -  
t o r i l y  t r e a t e d  by c u r r e n t l y  known methods. 

. r e g i o n a l l y  l o c a l i z e d  involvement czn on occas ion  be  r e s e c t e d  
(Whipple procedure)  b u t  t h e  morbid i ty  o f  t h e  procedure i s  
h igh .  Evidence is’ weak or l a c k i n g  t h a t  p a t i e n t s  t r e a t e d  
r a d i c a l l y  fa re  b e t t e r  t h a n  those  undergoing p a l l i a t i v e  b i l i a r y  
bypass  surgery o r  no : t r ea tmen t .  Conventional forms of 
r a d i a t i o n  have n o t  been s u c c e s s f u l .  A n  a l t e r n a t e  form of  
l o c a l  therapy  is  b a d l y  needed, s i n c e  t h e  d i s e a s e  o f t e n  remains 

. l o c a l i z e d  f o r  pro longed  p e r i o d s ,  t h e  symptoms and s i g n s  of  
l o c a l i z e d  d i s e a s e  may b e  d e v a s t a t i n g ,  and e x i s t i n g  therapy 
i s  inadequate .  

2.3 Ob’ect ivcs  The o b j e c t i v e s  o f  t h e  s tudy  a r e  t o  determine 
whether -+-- helium heavy-ion therapy 
s u r v i v a l  i n  p a t i e n t s  w i t h  adenocarcinoma o f  t h e  pancreas .  
The morbid i ty  and compl i ca t ions  of  this t he rapy ,  p a r t i c u l a r l y  
t o  the  g a s t r o i n t e s t i n a l  t r a c t ,  w i l l  be  a s s e s s e d .  
t h e  very  low s u r v i v a l  r a t e  a s s o c i a t e d  w i t h  t h i s  d i s e a s e ,  a 
nonrandomized s t u d y  is proposed. 

The s t u d y  w i l l  e v a l u a t e  t h e  e f fec ts  of he l iudheavy- ion  therapy 
upon: 

Local ized o r  

can improve l o c a l  c o n t r o l  and 

Because of  

1. Length of s u r v i v a l  

3. Change i n  tumor s i z e  
4. Inc idence  and response  of m e t a s t a s i s  i n  r e g i o n a l  

5. Inc idence  o f  d i s t a n t  metastasis 
6 .  Inc idence  of  l o c a l  r ecu r rence .  

* . 2 .  Q u a l i t y ’ o f  s u r v i v a l  

nodes 

. 

, 
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3 . 0  Eligibility o f  P a t i e n t s  

3 . 1  General  c o n d i t i o n  of  e l i g i b i l i t y .  Only p a t i e n t s  w i th  
adenocarcinoma o f  the pancreas  a r e  e l i g i b l e  f o r  t h i s  s tudy .  

3 . 2  Condi t ions  for a t i e n t  e l i g i b i l i t y .  In  a d d i t i o n  t o  t h e  
above g e n e r a l  con&le f o l l o w i n g  c o n d i t i o n s  must b e  
m e t  b e f o r e  a p a t i e n t  can be a d m i t t e d  t o  t h e  s tudy:  

1. 

2. 
'\ 

3. 

4. 
. .  

Biopsy p roof  o f  adenocarcinoma (with b iopsy  m a t e r i a l  
o b t a i n e d  from t h e  pancreas  o r  an a d j a c e n t  lymph 
node i f  t h e  g r o s s  s u r g i c a l  f i n d i n g s  a r e  t y p i c a l  o f  
p a n c r e a t i c  carcinoma).  

Performance o f  a p a l l i a t i v e  b i l i a r y  bypass does n o t  
a f f ec t  p a t i e n t  e l i g i b i l i t y  f o r  t h e  p r o t o c o l .  

Reasonable e x p e c t a t i o n  o f  complet ing t h e  s tudy  
t r e a t m e n t  Znd t h e  r e q u i r e d  fol low-up examinat ion 
( i n c l u d i n g  t r a v e l  t o  and t r e a t m e n t  a t  UL, 
as w e l l  as an annual  fol low-up examinat ion a t  t h e  
s t u d y  c e n t e r  .at LBL. 

Agreement o f  t h e  p a t i e n t  and h i s  p h y s i c i a n  t o  the 
c o n d i t i o n s  of t he  s t u d y .  

. .  - - - - - - - . 

5. Understanding by the  p a t i e n t  o f  the  p r o v i s i o n s  of  
t h e  s t u d y ,  and  complet ion o f  t he  r e q u i r e d  i n v e s t i -  
g a t i o n a l  t r e a t m e n t  consent  form. 

3 . 3  Condi t ions  for p a t i e n t  i n e l i g i b i l i t y .  The fo l lowing  
' c o n d i t i o n s  a r e  cause  f o r  e x c l u s i o n  o f  t he  p a t i e n t  from the  
s tudy :  

1. 

2. 

. 3- 

4'. 

C l i n i c a l  ev idence  o f  m e t a s t a t i c  d i s e a s e  t o  t h e  
l i v e r ,  p c r i t o n e a l  s u r f a c e s  remote from t h e  panc reas ,  
or ex t r a -abdomina l  s i tes  ( s u p r a c l a v i c u l a r  nodes,  
thorax, or  s k e l e t o n ) .  

Previous  d e f i n i t i v e  the rapy  of t h e  pr imary tumor 
and r e g i o n a l  ddenopathy, i n c l u d i n g  p r i o r  d e f i n i t i v e  
r a d i a t i o n  t h e r a p y  o r  p o t e n t i a l l y  c u r a t i v e  s u r g i c a l  
p rocedures .  

P rev ious  chemotherapy, which, i n  t h e  opin ion  of 
t h e  s t u d y  team, might compromise t r ea tmen t  o r  
e v a l u a t i o n ,  

P rev ious  r a d i o t h e r a p y  t o  areas ove r l app ing  the  
p r o j e c t e d  t r e a t m e n t  porta ls .  


