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OFFICE M E M O R A N D U M  
- I  J 1 Robert S .  G r i e r ,  M . D . ,  Chairman 

Human S t u d i c s  Connittee 
D I - T E :  June 13, 1974 

I have a t t a c h e d  a l e t t e r  I r e c e n t l y  received from 
D r .  Kligerman which describes t h e  c u r r e n t  p r o p o s a l  fcr 
protocols on t reatment  of various tumors a t  LAXPF. I 
have the  p r o t o c o l s  a t  H-DO for review.  S i n c e  t h e y  ar3 
f a i r l y  voluminous I have n o t  unde r t aksn  to copy them 
but they are a v a i l a b l e  for o u r  use. The iiuzan Studies 
Cormittee should  be aware of these protocols and make 
recommendations on t h e i r  use at LASL f a c i l i t i e s .  

I t  i s  my under s t and ing  t h a t  some preliminary h m a n  ra3ic- 
b i o l o g y  s t u d i e s  will be made w i t h  t h e  L X P F  b e m  starzir.2 
possibly i n  t h e  f a l l  of 1 9 7 4 .  
exposures on p a t i e n t s  w i th  s k i n  o r  subcutaneous nodulgs 
t h a t  could be observed for s k i n  and r e d i c t i o n  ezfects. I 
do not have a d e s c r i ? t i o n  of t h e s e  e x p s r h e n t s  at the 
p r e s e n t  t h e .  W e  m a y  wish t o  have X l i g e m a n  i n v i t e d  to 
t h e  n e x t  Human S t u d i e s  Committee meeting to r e v i e w  t h i s e  
plans. 

T h e s e  would t= lower c5se 

GLV/mj t 

Encl. as s t a t e d  
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n 2, ?n i J 

May 2 4 ,  1974 

George L. Voelz, B1.D. 
Hea l th -Resea rch  Laboratory 
H-DO 
Los Alamos Scientific Laboratory 
P - 0 .  Box 1663 
Los Alamos, New Mexico 87544 

Dzar George: 

I am sending  you a copy o f  each o f  t h e  14 Phase 111 p r o t o c o l s  
f o r  p i  meson r a d i z t i o n  therapy  developed by t h e  Cancer Resezrch ZK? 
Treatment Cen te r ,  
January 1976 a f t e r  a p p r o p r i a t e  b io logy  and pilot c l i n i c a l  stt ldies  3ave 
been completed.  Sone 15 i n s t i t u t i o n s  throughout  t:?e United S t z z e s ,  
b u t  main ly  in t h e  Southwes t ,  have expressed i n t e r e s t  i n  e n t e r i c 3  
p a t i e n t s  i n t o  t h e s e  protocols. Control p a t i e r , t s  will 3e t r e z t e d  "ct 
t h e  participating institutions, while experinenzal ?atier, ts  K i l l  b? 
treated a t  t h e  LMlPF biomedical f a c i l i t y .  

These p r o t o c o l s  will be impleneRted a p ? r o x k a t e l y  

. 
The pion protocols a r e  f o r  the  following sites: bladder, brzin, 

hypopharynx, o r a l  c a v i t y ,  oropharynx, e x t r e m i t i e s  ( o s t e o g e n i c  sarc=; la ) ,  
panc reas ,  p r o s t a t e ,  rectum o r  rectosignoid, stozac;?,  t h o r a c i c  esoFhgi l s ,  
s u p e r i o r  sulcus, and u t e r i n e  cervix. 

The protocols  were developed us ing  i n p u t  o f  a c o n n i t t e e  of scze .- 1 5  
r a d i a t i o n  t h e r a p i s t s  from throughout  the n a t i o n  (the Cornittee on ~ U E Z ; Z  
T r i a l s  of Pion R a d i a t i a t i o n  Therapy, UhX/LASL), an5 have  r e c e n t l y  been 
adopted as the  p r o t o c o l s  of r eco rd  by t h e  North Amtrican P a r z i c l e  
Therapy Conn i t t ee .  Thus, t hey  will be irnplenenzed i n  n o d i f i e d  f o n  a: 
all p i  meson facilities. A t  a meeting of our  Hman Trials C o m i t z s e  
i n  Narch, Dr. F r e d e r i c k  George o f  t h e  U n i v e r s i t y  o f  Southern Czlisornia, 
xho is spending  t h i s  y e a r  a t  h'C1 as cxtramural progran d i r e c t o r  f o r  
r a d i a t i o n  t h e r a p y ,  commented t h a t  ou r  model consent form approved 3 y  :he 
group a t  t h a t  meeting, was t h e  f i r s t  t h a t  N C I  has s e e n  t h a t  is cor- , le te ly  
responsive t o  DHEIJ requi rements  , 

.- 

Copies  of the consen t  forms developed f o r  the  protocols, based on 
tLe model form, are enclosed as wel l .  The p r o t o c o l s  and consen t  forns 
h i v e  been  approved by t h e  U n i v e r s i t y ' o f  New Mexico Hunm Research 
Fzview Committee, for implementation at the Cancer Research an2 Treat- 
,ent Cen te r ,  B e r n a l i l l o  County bledical Ccnter ;  and t he  Ve te rans  A h i n -  
i s t r a t i o n  H o s p i t a l .  They arc now being forwarded t o  Lovelacs-B3t=~n - Nedical Ccnter and thc Los Alamos blcdical Ccnter  f o r  r ev iew and ar)?roV31- 
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Ccorgc L. V O C ~ Z ,  I 4 . D .  

$13)' 2 4 ,  1974 
Pap2 2 

I hope you will find the p r o t o c o l s  and consent.forns s a t i s f a z t o r y .  
Please  remember t h a t  the protocols will u n d e r g o  cont'inuing r c f i n e n e n t  
until clinical trials actually begin. Please l e t  me know i f  you have 
any questions about  any of these materials. -. 

Sincerely, 

.- 

Norton M. Kligernan, M.D. 

COPiED F O R  
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1.0 Summary of t h e  Study 

T h i s  s t u d y  w i l l  e v a l u a t e  t h e  r a d i o b i o l o s i c a l  e f f e c t s  o f  
n e g a t i v e  p i  mesons on s k i n  and s u p e r f i c i a l  m e t a s t a t i c  
n o d u l e s  o f  t h e  skin and c e r v i c a l  lynph nodes, as an i n i t i a l  
s t e p  i n  g a t h e r i n g  s u f f i c i e n t  human data t o ’b ’eg in  p i l o t  
s t u d i e s  and u l t i a a t e l y  Phase 111 c l i n i c a l  t r i a l s  o f  p i o n  .. r a d i a t i o n  t h e r a p y  a t  t h e  C l i n t o n  P. Anderson Neson Physics 
F a c i l i t y  in Los Alamos. 

. 
_-. 

The p a t i e n t  p o p u l a t i o n  will 
s u p e r f i c i a l  o r  c e r v i c a l  l y m p h a t i c  metastatic nodu les  r e s z l t i n g  
from any type of s o l i d  tumor. 
t i e n t  w i l l  be randomly a l l o c a t e d  t o  r e c e i v e  e i t h e r  convez t ion -  
a 1  r a d i a t i o n  t h e r a p y  or pi meson therapy. To a v o i d  t h e  ?ossi- 
b i l i t y  of extreme e f f e c t s  d u r i n g  t h e s e  i n i t i a l  hu.- -an t u k 3 r  
n o d u l e  expe r imen t s ,  doses  e s t a b l i s h e d  f o r  t h i s  study w i l l  
be well w i t h i n  t o l e r a n c e  o f  normal t i s s u e s  i n  o u r  b e s t  cttr- 
r e n t  e x p e r i e n c e  w i t h  c o n v e n t i o n a l  t h e r z p y .  
w i l l  be based on a c o n v e n t i o n a l  dose r a t e  of 4000 r a d s  i2 
n i n e  days, and t h e  n e x t  s e r i e s  on a c o n v e n t i o n z l  rlose rz re  of 
52000 r a d s ,  f i v e  f r a c t i o n s  a w e e k ,  i n  19  days .  P a t i e n t s  
will r e c e i v e  50 p e r c e n t  o f  t h e s e  doses  u n t i l  e f f e c t s  a r e  
assessed. Then t h e  doses  will be e s c a l a t e d  t o  6 2  percers: 
and 7 4  p e r c e n t ,  depending on r e s u l t s .  

P r imary  e n d p o i n t s  o f  t h e  s t u d y  will i n c l u d e  r e g r e s s i o n  r a t e  
of n o d u l e s  ( a r e a  and modi f ied  volume), i n c i d e n c e  znd z i r t  
of r e c u r r e n c e ,  changes i n  u l t r a s t r u c t u r e  and c e l l  k i n e t i c s ,  
d e g r e e  of s k i n  erythema,  and i n c i d e n c e  o f  l o n g - t e n  e f f e r t s .  
R e s u l t s  of t h e  s t u d y  w i l l  be  used  t o  e s t a b l i s h  a p r e c i s e  
r a d i o b i o l o g i c a l  e f f e c t i v e n e s s  ( R a E )  v a l u e  f o r  p i  r e s o n s  o n  
human s k i n ,  tumor nodu les ,  and u n d e r l y i n g  c o n n e c t i v e  t i s s u e ,  
r e l a t i v e  t o  t h e  RBE of  c o n v e n t i o n a l  259 h?P x-rays. 

i n c l u d e  p a t i e n t s  w i t h  m u l t i ? l e  

M u l t i p l t . n o d u l e s  w i t h i n  a pa- 

The f i r s t  s e r i e s  

2 . 0  I n t r o d u c t i o n  and O b j e c t i v e s  

2.1 R a t i o n a l e .  This s t u d y  w i l l  e v a l u a t e  the r a d i o b i o l o s i c a l  
effects  o f  n e g a t i v e  p i  mesons on s k i n  and s u p e r f i c i a l  metasta- 
t i c  n o d u l e s  of t h e  s k i n  and c e r v i c a l  lymph nodes ,  as an  i n i -  
tial s t e p  i n  g a t h e r i n g  s u f f i c i e n t  human data to b e g i n  pilot 
s t u d i e s  and  u l t i m a t e l y  Phase 111 c l i n i c a l  t r i a l s  af pion 
radiazion t h e r a p y  a t  t h e  C l i n t o n  P. Anderson Meson P h y s i c s  
F a c i l i t y  i n  Los Alamos. R e s u l t s  w i l l  be u s e d  t o  e s t z b l i s h  
a p r e c i s e  r a d i o b i o l o g i c a l  e f f e c t i v e n e s s  
mesons on human s k i n ,  tumor nodules  and u n d e r l y i n g  conncc-  
t i v e  t i s sue ,  r e l a t i v e  to t h e  RBE o f  c o n v e n t i o n s 1  250 KVP 
x-rays. 

P r e c l i n i c a l  s t u d i e s  for p i o n  r a d i a t i o n  t h e r a p y  art now cncler- 
nay a t  Los Alamos. The s t u d i e s  are be ing  conducted  u n d e r  3 
grant (C.9-14052) from t h e  h’ation:il Canccr  I n s t i t u z e  t o  t h e  
U n i v c r s i r y  of  Mcw blcsico Csnccr Research a n d  Trcazment C e n t t r ,  

(RBE)  v a l u e  for p i  
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the  major  p o r t i o n  o f  vrhicli i s  a l l o c a t c d  t o  Los Alarms S c i e n t i -  
f ic  Labora to ry .  
a s s i s t a n t  director o f  r a d i a t i o n  t h e r a p y  at I A S L .  .A spp3.z.- 
a te  g r a n t  ( C A - 1 6 1 2 7 )  from SCI t o  t h e  U:24 Cancer Ccn:cr is 
p r o v i d i n g  funds  f o i  t h e  hunan r a d i o b i o l o g y  studies desz r ibed  

P ions  became a v a i l a b l e  i n  t h e  b iomedica l  channe l  at Los ALancs 
on Februa ry  6 ,  1974. A f t e r  i n i t i a l  tur . ing and d i soae t l -y ,  pre- '  
l i m i n a r y  b i o l o g i c z l  s t u d i e s  w e r e  begun i n  J u n e  1974. P r e -  
c l i n i c a l  s t u d i e s  w i t h  t h e  pion beam were s tarted wirh  cell 
c u l t u r e s  and \iill p r o g r e s s  to animal  s tud ie s ,  w i t h  effects 
of the p i o n  bean on spleen, i n t e s t i n e ,  s k i n ,  k idney ,  s ? i n a l  
c o r d ,  b r a i n ,  l u n g ,  and c o l o n  t o  be observed .  R e s u l t s  2 ~ e  
being compared w i t h  r e s u l t s  o b t a i n e d  u s i n g  250 hVP x - r z y s  as 
t h e  c o n t r o l .  These s t u d i e s  a r e  expec ted  t o  c o n t i m e  t h r c z g h  
May 1976,  w i t h  t h e  f i n a l  se r ies  t o  consist of ac tuz l  t r e z t -  
ment o f  tumors o c c u r r i n g  s p o n t a n e o u s l y  i n  dogs.  

However, it  i s  n o t  necessary t h a t  a l l  those t e s t s  be c m p l e t c d  
before  s t u d i e s  o f  p i o n  effects on human t i s s u e  c a n  s t a r t .  To 
p r o v i d e  guidance  t o  the d i r e c t o r  o f  the U h 3  Cancer  C e R t e r ,  a?. 
a d  hoc  commit tee  on human r a d i o b i o l o g y  met i n  Denver CI Azgust 
22,  1973. A t t e n d e e s  were Dr. Nalcolm 3agshaw, S t a z f o r d  U z i -  
v e r s i t y ;  D r .  Seymour Levitt, U n i v e r s i t y  of  Plinnesora;  D r .  R o i -  
ney Withers,  31. D. Anderson H o s p i t a l ;  D r .  D. F .  P e r e n e n ,  
LOS Alanos S c i e n t i f i c  Labora to ry ;  D r .  Paul  Todd, Psnnsyl l -aniz  
S t a t e  U n i v e r s i t y  ( c u r r e n t l y  on s a b b a t i c a l  a t  L A S L ) ;  ar-5 I)?. 
Morton N. Kligernza, Urn1 Cancer Cen te r  d i r e c c o r ,  K ~ O  chaired 
the s e s s i o n .  ThP group discussed (1) ? r e i i m i n a r y  s t u e i e s  
t o  be  performed p r i o r  t o  huinan radiobio1o;y studies, ( 2 )  dos2 
r a t e ,  (3)  f r a c t i o c a t i o n  s c h e d u l e ,  (1) total dose  a7.d T i m e  
period,  I S )  t y p e s  o f  l es ions  as t e s t  sys t ems ,  and  (6) e t k i c s  
( c o n s e n t  forms and t h e  D e c l a r a t i o n  o f  H e l s i n k i ) .  

. This p r o t o c o l  \;as developed  u s i n g  the  ad hoc c o r n i t t e e ' s  d e l i -  
berat ions  as a g u i d e .  
logy  s h o u l d  b e  u n d e r t a k e n  as r a p i d l y  as possible. Rarher 
than s e t t i n g  a d e f i n i t e  s c h e d u l e  b e f o r e  such studizs E r e  to 
be u n d e r t a k e n ,  i t  was dec ided  t h a t  t h e  h m a n  r a d i o b i o l o g y  
program l e a d i n g  t o  c l i n i c s 1  t r i a l s  s h o a l d  be i n s t i t u t e d  zs s3on 
BS i n v e s t i g a t o r s  bel ie ,ve s u f f i c i e n t  l a b o r a t o r y  data  is avail- 
a b l e .  

The d i r c c t o r  o f  thc Cziicer C e n t e r  is also 

i n  t h i s  p r o t o c o l .  . *  . # *  , 

. 

The group d e c i d t d  that human rzd icb io -  

The.group concluded  t h a t  t h e  minimum dose ra te  for h u a n  ra2io- 
biology s t u d i e s  should b e  1 0  r a d s  p e r  minute  i n  t h e  plon 
stopping r e g i o n  a t  t h e  tumor-bear ing  roluae- 

Consideration was g i v e n  t o  a schedule that  rrould p rov ide  op- 
timum opportunity for repopulation o f  normal c e l l s .  
p o i n t c d  o u t  t h a t  peak pions hove a d c f i n i t e  s h o u l d e r ,  a n  
i n d i c a t i o n  of  thc a b i l i t y  oE c e l l s  t o  repair  sublethal  dn-  
magc- ~ I O W C Y C ~ ,  the group ngrced  that t h i s  shou lde r  \could 

I t  \;as 
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be less than in conventional radiaticn. Therefore, t h e  work-  
ing assumption of the group was that n a x i m m  o p p o r t u n i t y  
for preservation of normal tissues would occur with five 
fractions a week. It was dec ided  this fractionation sch2me 
should be the principal dose schedule d u r i n g  human radiobio- 
logy studies, as it was believed this would prove to be the 
ideal f r a c t i o n a t i o n  scheme for clinical tfials i 

.. The total dose and time period should be comparable to 
7,000 rads in seven weeks of low-LET radiation, modified by 
t h e  radiobiological effectiveness (RBE) factor. This dose 
was selected because it is a common schedule f o r  large- 
volume lesions and because i t  would provide a reasonable 
period of time to observe acute effects; 
that the magnitude of late effects on tumors may not d i r E c t l y  
follow the degree of acute e f f e c t s .  
true with late effects on connective tissue, in which c t s e  
a shorter overall time p e r i o d  of treatment may be less dama- 
ging. 

This protocol represents a f i r s t  step ,toward achieving ?he 
type of data prescribed by the ad hoc committee. 
decided that the initial studies should depart somewhat 
from the committee's recommendations f o r  t w o  reasons: 

It was appreciated 

This may be especizlly 

* * e * * * * *  

It was 

a .  
.. and off schedules of the LASL hccelerator until 

The practical considerations of t h e  projected on 

November 1974, and 

b. The need to acquire a substantial amount of da:a 
w i t h i n  a relatively s h o r t  tine-frame. 

This protocol is designed t o  take advzntage of the early pion 
beam schedule for t h e  biomedical facility and t o  acquire d z t a  
over a period of time with more gradually accelerated dose 
rates than were originally conceived. As it will be s o x  time 
before the LASL accelerator can be placed on an eight-week 
schedule, followed by a down-time of f o u r  weeks, we b e l i e v e  
the current schedule more useful  in the early stages, since 
an eight/four schedule would permit only five experinental 
series per year. 
biology studies with the shorter on-tine schedules now 
planned at LASL so a greater number of preliminary esperi- 
ments could be conducted before the seven-week, five frzctions 
per-week definitive treatment schedule is undertaken. 

2 .2  Ob'ectives The primary objective of this study is t o  

more definitive human radiobiology studies can begin. Pa- 
t i e n t s  with multiple superficial metastatic nodules will be 
eligible for participation in the study. Endpoints to be 
obscrved are: 

Thus, it was decided t o  start human r2dio- 

collect +-- t e initial human radiobiology data required before 

a. Tumor nodule regression rate (in area and modi- 

00132676.005 . 



.. 

3 . 0  

b. 

C .  

d. 

e. 

fied volunc). 

Incidencc and time o f  . recur rence  of t u n o r  n o Z x l c j .  

Cellular changes in tunor n o d u l e s  and sursoucdir; 
and underl?*i?g n o r m 1  tissue, as determined by 
examination of biopsy specimens of'nodules ar.d 
underlying connective tissue by light nicroscopy, 
electron nicroscopy, and f low aicrofluorozetry 
(to deteraine changes in DSA content). 

Acute effects on normal surrounding skin, as dettr- 
mined by t h e  Bewley clinical cet5od employing r22cio3- 
ly assigned impartial observers, and a s  drtenizod 
by quantitative infrared radiation neasurWl a n e c t s .  

Eventually, incidence of long-term effects on 
normal surromding skin and ucderlying connecti\*% 
tissue. 

The purpose of these observations will be to deterzine tki 
degree of regression snd cellular changes in superficial 
metastatic tumor nodules aytributable t o  pion rzdizticx 
therapy and to establish ar, RBE value for pions on huzan 
tumor, skin, and underlying connective tissue. 

To avoid the possibility of extreme e f f e c t s  during t h e s e  
i n i t i a l  human t uno r  r.2dule experiaents, doses estajlishee 
for this study will b? well within tolerznce of n o x a l  
tissues in our bes: cKrrent experience with consenzio?al 
therapy. The first szries of patients will be giv+n ?io:: 
radiation t o  the nodules at 50 percent of the curacivt dcse 
of conventional 2 5 0  h7'P irradiation, assuxing an R 3 E  c.f 2 . 2 .  
The assumed RBE value vi11 be altered depending on the oct- 
come of preliminary biology studies. .As early as effccts 
can be measured, the fraction of curative conventional 
doses will be escalated from 50 percent in 13- percent incre- 
ments, i. e . ,  to 62 percent and 7 4  percent of curazivc 
doses. '.In each case, a low-LET control ( 2 5 0  KVP) is in- 
cluded, with clinical and quantitative evaluztion of ery- 
thema, nodule regression, and cell kinetic paraxett i s .  The  
dose fo r  the first series will be based on a convextional 
dose rate of 4000 rads in nine days. The next series i n  
this protocol will be based on a conventional dose rate of 
5200 rads in 19 days. The fractionation scheine will be 
increased in increzents to f o u r  weeks, f i v e  weeks, ani 
seven weeks, five fractionsla week, as adequate dat3 is 
collected. Depending on results, the dose may u1tina:ely 
be escalated to 86, 93, and 97 percent of  curative con- 
ventional doses. 

Eligibility of Paticnts 

3.1 Gcncral condition of cliFihility. Any patient with 
multiple superficial or ce rv ica l  lynipliatic metastat ic  no- 
dules resulting from m y  type of s o l i d  tumor is eligible 
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f o r  this study. 

3.2 Conilitions f o r  pnticnt elieibilitv. In addition t o  the ab9ve 
gcncral condition, tiic L o l l o w i n g  c o n d i t i o n s  must be met before -3 
pnticnt can be admittcd t o  the s t u d y :  

a. Biopsy proof of disease t y p e .  

b. Previous perforoance of any type of potzhtially curati*;e 
therapy (surgery, irradiation, o r  chenotherapy) h-ill not 
be cause for exclusion f r o m  the study, except as specified - -  under 3 . 3  below. 

c. Reasonable expectation of completing the study treatment 
': and the required follow-up examination (including travel to 
and treatment at Los Alamos, as well as required follc:i-u? 
examinations a t  the study center in Albuquerque). 

d. Agreement of the patient and his physician to the concitions 
of the study. 

e. Agreement of the patient's physician to relinquish nanagexent 
of the patient's treatment to the study team. 

f. Understanding by the patient of the provisions of the stusy, 
and completion of the required investigational treztment 
consent form. (Patients nust be 21 years of age and lsgally 
and mentally competent to give consent for themselves.) 

3 . 3  Conditions for Datient ineligibility. The folloiiing cc;nditio;ls 
are czuse for exclusion of the patient fron the study: 

a. Previous definitive radiotherapy in the area of the su?er- 
ficial nodules. 

b. Ongoing chemotherapy, which, in the opinion o f  ;he stu3y 
team, might compromise the evaluation of results. 

c. Active, uncontrollable infection in the area of contes?lased 
irradiation. 

d. Eledical, .-psychological, or other contraindication to the  
t h e  contemplated irradiation. 

4.0  Tre'atment - 

4 . 1  Pretreatment evaluation. Thc following will be perforned 
a t  the study center f o r  patients admitted to the study. 

a .  Medical h is tory:  
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I .  

(1) 
( 2 )  Sex 
( 3 )  Ricc 
( 4 )  Date (month and year)  o f  d e f i n i t e  d i a g n o s i s  

( 5 )  D e s c r i p t i o n  o f  development of nodu les  and 

(6) Othcr  i l l n e s s e s  
(7 )  bledica t ions  c u r r e n t l y  used 

of d i s e a s e  

synptons  and signs , s a  I 

. (8) Prev ious  the rapy  

b. P h y s i c a l  examinat ion:  

(1) Height  
(2) Weight 

. (3) Temperature  
(4 )  Performance s t a t u s  [Karnofsky f u n c t i o n  asssss-  

men:) 
(S)  Drawing of a r e a  of  s u p e r f i c i a l  a n d / c r  c e r v i c a l  

nodu les  w i t h  c e n t i m e t e r  d i n e n s i o n s  2nd c o l o r  
photo  g r a p  h s 

( 6 )  Assessnen t  o f  d e g r e e  of  c o l o r a t i o n  cf uairradia- 
t e d  skin o v e r l y i n g  and s u r r o u n d i n g  t m o r  noduies 
by c l i n i c a l  o b s e r v a t i o n  and t h e r c o g r a p h i c  
measurements,  a s  a r e f e r e n c e  for larer assess- 
ing d e g r e e  o f  erythema. 

c .  Labora to ry  t e s t s :  

(1) Com2lete blood coun t  
(2 )  P l a t e l e t  count  
(3)  U r i n a l y s i s  

d .  Imaging procedures :  Ches t  x - r a y .  

4 . 2  Admission t o  s tudy .  Patients will be p r o v i s i c n a l l y  
e n t e r e d  t o  t h e  study \;hen t h e  e l i g i b i l i t y  c r i t e r i a  2re met.  
The p r e t r e a t m e n t  e*;aluat ion will be p e r f o m e d  at t k t  stutfy 
c e n t e r ,  a f t e r  u h i c h  t h e  p a t i e n t  i s  f o r n s l l y  ~ d m i t t e d  t a  
t h e  p r o t o c o l .  Copies  of  a l l  n e c e s s a r y  forms, medica l  re-  
c o r d s ,  and photographs  w i l l  be r e t a i n e d  by the stuLy cen-  
t e r .  S t e p s  f o r  e n t e r i n g  p a t i e n t s  i n  t h e  s t u d y  a re  a s  f o l -  
lows : , 

a. Initial e v a l u a t i o n  and comple t ion  of e l i g i b i l i t y  
form. (A copy w i l l  be for t ia rded  to the s:udy ccn- 

4 
ter.) 

w i l l  be forwarded t o  t l ic s t u d y  c e n t e r . )  
b. Complet ion of t h e  p a t i e n t  c o n s e n t  form. id copy 

c .  N o t i f i c a t i o n  of the  s t u d y  c e n t e r  for assignment of 
s t u d y  code nurnbcr and schccluling of p i o n  r a d i o t h E r 3 -  
PY - 

d.  Completion of p r c t r e a t n c n t  c v a l u n t i o n  a t  the study 
center. 

-7 -  
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4 . 3  Trca tmcnt  a p p l i c a t i o n .  The schedu le  for t h i s  p r o t o c o l  
p e r m i t s  thc i n v e 3 t l g a t o r s  t o  m a k e  optimum u s e  o f  t h e  plannelf 
a c c e l e r a t o r  s chedu le  o f  n i n e  days  o n  and f i v e  days  o f f ,  x i t i  
one  19-day  p c r i o d  of con t inuous  operation, betxcer .  Augus: 1 9  
a n 3  October  3 0 .  Four n ine -day  p e r i o d s  and o n e  19-day  p e r -  
i o d  o f  operation arc planned ,  3s shown i n  t h e  o p e r a t i n g  sch%- 

Peak p i o n  doses  a d m i n i s t e r e d  t o  p a t i e n t s  d u r i n g  t h e  n ine -day  .. s c h e d u l e s  w i l l  be f r a c t i o n s  o f  a c u r a t i v e  d o s e  of  conven'ion- 
a1 r a d i a t i o n  t h e r a p y  of  4000 r a d s ,  n i n e  f r a c t i o n s ,  i n  n i z e  
days ,  modi f ied  by t h e  RBE f a c t o r .  Doses a d n i n i s t e r e d  d c y i n g  
t he  19-day  schedu le  w i l l  be f r a c t i o n s  o f  a c u r a t i v e  dose  of  
c o n v e n t i o n a l  r a d i a t i o n  t h e r a p y  of  5200  r a d s ,  f i v e  f r a c t i o n s  
a week, i n  19  d a y s ,  as  shown i n  F i g u r e  2 .  The peak pion doses 
f o r  each s e r i e s  w i l l  be r a d i o b i o l o g i c a l l y  e q u i v a l e n t  t o  :he 
f o l l o w i n g  c o n v e n t i o n a l  r a d i a t i o n  d o s e  s c h e d u l e s :  

d u l e  d e p i c t e d  i n  F i g u r e  1. . , 4  I 

a. S e r i e s  1: 2000 r a d s ,  n i n e  f r a c t i o n s ,  i n  nine I t y s .  

b. S e r i e s  2: 2 4 8 0  r a d s ,  n i n e  f r a c t i o n s ,  i n  n ine  days .  

c .  Series 3: 2960 r a d s ,  n i n e  f r a c t i o n s ,  i n  n ine  days. 

d. S e r i e s  4: 2960 rads,  n i n e  f r a c t i o n s ,  i n  n ine  d z y s  
(same a s  S e r i e s  3 ) .  

e. Ser ie s  5:  2600 r a d s ,  f i v e  f r a c t i o n s  a week,  in 19 
days. 

3224 rads,  f i v e  f r a c t i o n s  a week, i n  19 
days.  

3848 r a d s ,  f i v e  f r a c t i o n s  a weeksin 1 9  
days.  

The above doses  are t h o s e  t o  be used f o r  t h e  250 h71P c o n t r o l  
series.  
v i d i n g  t h o s e  d o s e s  by t h e  RBE for peak p i o n s  ( c u r r e n t l y  2s- 
s u e d  t o  b e  approx ima te ly  2 . 2 ,  b u t  t h i s  v a l u e  \;ill be modi- 
f i e d  as  w a r r a n t e d  by r e s u l t s  o f  p r e l i m i n a r y  b i o l o g y  e x p e r i -  
ments). A m i n i m u m  o f  n i n e  nodules  f o r  e a c h  n ine-dzy  s e r i e s  
and a minimum of 1 8  nodu les  for t h e  19-day  se r ies  w i l l  bs 
r e q u i r e d  t o  t e s t  t h e  p i o n  t r e a t m e n t  r e g i n e n .  
Of nodules will be r e q u i r e d  f o r  each s e r i e s  f o r  irradiation 
w i t h  e q u i v a l e n t  d o s e s  of  2 5 0  KVP x - r a y s  as t h e  coEtrol. 
p a t i e n t  w i l l  have nodu les  t r e a t e d  w i t h  bo th  p i o n  2nd 350 h?'? 
x-rays ,  so t h a t  each p a t i e n t  s e r v e s  as h i s  own c o z t r o l .  

P a t i e n t s  will r e c e i v e  t r e a t m e n t  as o u t p a t i e n t s  a t  M ! P F  2nd 
will s t a y  in Los Alamos for approximate ly  30 dAys fo l lob - ing  
the  cnd of  t h e i r  serics of  exposures so that  a c u t e  e f f e c t s  
can be asscssed. 

The d o s e s  f o r  peak p i o n s  will be  o b t a i n e d  by d i -  

An equa l  nxiiber 

Each 

O u t y a t i c n t  hous ing  vi11 b c  provided  through 

COPIED FOR 
- 8 -  HSPT 00 132676.009 



an ayrccment b ,  .dccn the U h Y  C a n c e r  Rcsea.  ,h and TrnJtzer.:  
Ccntcr with the Los Alamos hlcdical Ccn:2r, ar:d inp2:ticnt 
facilities of the Los Alamos Mcdiccll Cr , .n tc r  vi11 b e  a v a i l -  
able should thcy bc rcquired. 

Radiation may be interrupted or discon-lnusd f o r  or::cr c z * i s e s ,  
when rcquired (as determined by the S i * L d y  teL.71). EDr;r-ier, 
data conccrning t h o s e  patients whose t7ea:neF.t -is intern?- 
ted o r  discontinued may be excluded frsn  the study if xarran- 

.. ted. 
5 . 0  Randomization 

The multiple nodules within a patient gill be rzndczly allocr- 
ted to receive either conventional radiation thera_=y or ;i E?- 
son therapy. The randomization in Series 1 Z'nrogg? 4 will b? 
such that half the nodules within a patient -"-ill r?celt-e con-  
ventional 
receive p 
w i l l  occu 

therapy, and the 
i meson therapy. 
r within a patien 

remaining- h a l f  of 
For Series 5 ,  zhe 

.t equally often. 

6 .0  Endpoints 

Primary endpoints will be related to erythema, 
and cell kinetics. In addition, an RBE value 
lying connective tissue will be esteblished. 
points and procedures for collecting tke nect.s 
fying data are: 

6 . 1  Regression r a t e  

regressior; raze,  
for m d e r -  
S p e c l f i c  e:-?- 
sary quoati- 

a. Area. To measure regression in arez, eat: i r r a e i a -  
tednodule will be measured dzily a? its :;ides% -Jer- 
t i c a l  and horizontal point, and t h e  area estixatzd 
us ing  the following formula: 

Area= T X (widest vertical distanct) S ( v i d c s t  hori- 
T 
zontal distance) 

b. Volume. To measure regressioz in v o l w e ,  daily 
measurements will be taken using a rubber diz?hrzgr ' 

w a t e r  system.. It is appreciazed that :his w i l l  xez- 
sure only that portion of the tuxor which is no: sL3- 
surf ace. 

6 . 2  Incidence and tine of recurrence. Incidence of reccr- 
rencc of irradiated tumor nodules will be observed and rcs- 
corded while patients are on study in Los Alzmos a-.d K i l l  
be continued a t  participating institutions. Tine jeticeerr 
end of treatment and recurrence will b+ recordcd. 

6.3 Changes in . ultrastrtlcturc and cell kinetics. Qecinezs 
of  tuiuor nodulcs, surrounding irradiated nornal  s x i n ,  an2 
underlying conncctivc tissuc riill be t 3 f t en  hy biopsy at 
appropriatc intervals. Thc spccimens will bz csarined b\- 
light microscopy and electron microscopy to deterninc 
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changes i n  s.  ~ c l l u l a r  morphology. T h t  p o t c n t i c l  e x i s r s ,  
a s  dcmons t r a t cd  by neu t ron  t h e r a p y  t r i a l s ,  t h a t  rhe  l a r c  
changes i n  c o n n c c t i v c  t i s s u e  d o  no t  c o r r e l a t e  well %it:-. 
a c u t e  c h a n s e s ,  a s  one i s  accustomed t o  s e e i n 2  r i i c h  zDn-.-cn- 
t i o n a l  r i t d  i a t i o n .  I d e n t i f i c a t i o n  o f  u l t r a s t r u c t - l r z l  cF.an2f.s 

mens will also be  examined b y  flo:;  r n i c r o f l u o r o n e z r i z  t5chr . i -  
ques  t o  d e t e r n i n e  changes i n  DN.4 conrcnr . .and t o  i d e z t i f y  
r e l a t i o n s h i p s  bc tween  c e l l u l a r  danage due t o  i r r a d i a t i z n  z2d 
t h e  v a r i o u s  phases  o f  t h e  c e l l  r e p r o 2 u c t i v e  c y c l e  f g r  :uncr 

6 . 4  Degree o f  s k i n  erythema.  O b s e r v a t i o n s  \;ill be maie  
d a i l y  t o  d e t e r n i n e  ir a p a t t e r n  of erythema developxen: occurs. 
S u i t a b l e  i n t e r v a l s  f o r  o b s e r v a t i o n s  xi11 t h e n  b e  d e z e r z i n c d .  
Obse rva t ions  will be o f  two types :  (a) c l i n i c a l ,  and (b; 
thermographic .  

m3)' be h c l p f u l  i n  anticipating s u c h  l a t e  e f f e c t s .  -. :ne s p e z i -  

- -  t i s s u e  and f o r  su r round ing  and u n d e r l y i z g  normal t i s s u e s .  

a.  C l i n i c a l  o b s e r v a t i o n s .  S u b j e c t i v e  c l i r i c a l  e*.-alrla- 
t i o n  of t r e a t m e n t  s i t e s  K i l l  f o l l o w  t h e  "degrees  o f  
s k i n  r e a c t i o n "  r e p o r t e d  by Bewley e t  a l .  (1963), i n  
which independent  o b s e r v e r s  s c o r e  F E e T X n  r e s c t i o n  
on a s c a l e  of 0 t o  5 by assigning t h e  f D l l w i . . a  T U  ya- 
l u e s :  0 ,  no v i s i b l e  r e a c t i o n ;  1, s l i g k :  e.=.yt:-.emz; 2 ,  
erythema;  3 ,  marked cryt5erna; 1, m o i s t  S e s q u a z a t i o n  
of l e s s  t h a n  h a l f  t h e  f i e l d ;  and 5 ,  m o i s t  2esqilz:-a- 
t i o n  o f  more t h a n  h a l f  t h e  f i e l d .  S i n c s  C D s e  le*.-els  
w i l l  s t a r t  a t  50 percer , t  o f  a c u r a t i v e  zon-,-enzioT.al 
dose (or  on ly  2 0 0 0  r a d s ,  n i n e  f r a c t i o n s ,  in n ine  days) 
and will be e s c a l a t e d  s u c c e s s i - e l y  by 1 3  F t r c tn t : ze  
p o i n t s  t o  6 2  and 7 4  p e r c e n t  of  c u r a t i v e  dose ,  i n -  
j u r y  t o  t h e  p a t i e n t  due t o  n o i s t  d e s q u z z a t i o n  o r  ne-  
crosis will be avoided .  Subsequen t ly ,  dosts :;il: be  
i n c r e a s e d  by s m a l l  i n t e r v a l s  ( s i s  ar,d t h r e t  p c r c e n t c z e  
p o i n t s )  t o  t o l e r a n c e .  

ments  will t a k e  advantage  o f  quan t i t a t i*d -e  snd q u r l i -  
t a t i v e  measurement o f  i n i r a r e d  wave l e r j t h s  e:anztir.,t 
from t r e a t m e n t  s i t e s  and s u r r o u n d i n g  norm21 s k i n .  
Responses \iill be  s t a n d a r d i z e d  a g a i n s t  J. consran:  ir- 
f r a r e d  s o u r c e  t o  p e r m i t  c o r r e c t i o n  f o r  p i F . e n r s t i o n  
deve lop ing  d u r i n g  t h e  c o u r s e  o f  t r e a t m e n t ,  an: r t s u l t s  
w i l l  be expres sed  n u m e r i c a l l y  by e l e c t r a n i =  cDnversion 
of t h e  i n p u t  i n f r a r e d  wavelengrhs t o  a \ - i s i b l c  c c l o r  
s c a l e .  Thus, d i s p l a y  w i l l  p r o v i d e  a d i i e c c ,  ? - i s l b l e  
spec t rum c o l o r  r e n d i t i o n  o f  t h z  t r e a t m e n t  sits ri::ich 
can  be e v a l u a t e d  v i s u a l l y  with r e s p e c t  t o  b o t h  s i z e  
and i n t e n s i t y  of  r e a c t i o n  and i n  terms of . n u z e r l c a l  
o u t p u t  r ead  on a s c a l e  o f  1 t o  100 ,  which is infcrrnz- 
t i v e  both by d i f € e r c i , c c  f r o n  esaminat icrn t o  esanina:io: 
and i n  a b s o l u t e  terms r e l a t e d  t o  t h e  i r l u t  i n f r a r e d  
spcctruni.  

b. Theraographic  measurements. ThernograFhic  mezsux-  

6 . 5  Inc idcncc  o f  long-term c f f c c t s .  P a t i e n t s  \;ill b e  ob- 
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s e r v e d  a t  monthly i n t c r v a l s  f o r  t h e  f i r s t  ycar ,  an3 at 
i n t c r v a l s  o f  t h r c e  months for t h e  n e x t  two years t o  a s s e s s  
long-ccrm r a d i a t i o n  e f f e c t s .  Exper ience  :<it3 n e u t r o n  r a t i a -  
t i o n  t h e r a p y  a t  t h e  Tcxas A 6 Fl U n i v e r s i t y  c y c l o t r o n  f a -  
c i l i t y  showed t h a t  most l a t e  e f f e c t s  had appea red  by 13  
months. Seve re  f i b r o s i s  could  devclop  betwe5n s i x  t o  e i g h t  
months. O c c a s i o n a l l y  i t  occur red  a t  f o u r * d b n t h s  w i t h  
o v e r l a p p i n g  f i e l d s  and v e r y  h igh  doses .  Because of t he  i n i -  
t i a l  low d o s e s  and t h e  c e l l  k i n e t i c s  s t u d i e s  p l anned  f D r  r h i s  
p r o t o c o l ,  i t  i s  a n t i c i p a t e d  t h a t  t h e  OccurTeilce of e x r r e c e  
long- t e rm e f f ec t s  will be p reven ted .  

. *  

7 . 0  Nuztber o f  P a t i e n t s  Required 

To Drovide  a minimum of  1 
n ink-day  p e r i o d  of  exporu 
of five p a t i e n t s  w i t h  n u l t  
ser ies .  For  t h e  f o u r  per 

. u l e s  f o r  s t u d y  d u r i n g  
t i s  c s t l n a i e d  t h z t  2 
nodu les  w i l l  be r e q u l  
o f  n i n e  days e z c h ,  a 

8 mod 
r e ,  i 
i p l e  
i o d s  

20 p a t i e n t s  w i l l  be needed. 
n a t e d  t o  be  r e q u i r e d  t o  p r o v i d e  a mininum of 36 n o t u l e s  
for s t u d y  d u r i n g  t h e  s i n g l e  19-day perod  o f  con t inxous  o ~ c r -  
a t i o n ,  f o r  a s t u d y  t o t a l  of  30 p a t i e n t s .  Half t h e  nozales 
i n  each  s e r i e s  w i l l  be t r e a t e d  w i t h  pezk p i o x ,  a n 2  t t s  ft- 
n a i n d e r  w i l l  be t r e a t e d  w i t h  250 h"P x - r a y s .  

A t o t a l  o f  1 0  p a t i e n t s  a r e  c s t i -  

Biopsy mat 
t a k e n  a t  d 
it i s  expe 
b i o p s y  d u r  
c e l l  k i n e t  

e r i a l  t o  b e  
i f f e r e n t  i n t  
c ted t h a t  no 
i n g  o r  a f t e r  
ic and u l t r a  

c o l l e c t e d  d u r i n g  t h e  s t u  
e r v a l s  from d i f f e r e n t  pa 
p a t i e n t  w i l l  ha-.-t nore 

' t r e a t m e n t  t o  p r c v i z e  r i  
s t r u c t u r e  s t u d i e s .  

.dy w i l l  
t i e n z s .  
t h a n  on 
s s u e  f o  

b e  
Tkas 

e ncdu 
r t k 2  

8 . 0 A d d i t i o n a l  Therapy 

I therever  p o s s i b l e ,  u n l e s s  deemed a d v i s z b l e  by t h e  s t u t y  tean 
and/or t h e  p a t i e n t ' s  r e s p o n s i b l e  p h y s i c i a n ,  t r e a t n t n t  of 
i r r a d i a t e d  nodu les  ( e .  g . ,  s u r g e r y ,  a t d i t i o n a l  ra2ia:ior. 
t h e r a p y ,  or chemotherapy)  should  n o t  b e  i n s t i t u t e d  prior 
t o  1 0 0  days  a f t e r  t h e  s t a r t  of  r a d i a t i o n  exposure  under  
t h i s  s tudy .  In  t h e  e v e n t  t h a t  s u r g e r y  o r  a bio'psy is per- 
formed, t h e  e x c i s e d  t i s s u e  or b i o p s y  specimen should be 
c a r e f u l l y  examined by a p a t h o l o g i s t  a t  t h e  Albuquerque 
s t u d y  c e n t e r .  , 

Any t h e r a p e u t i c  measures  deemed medically a d v i s a b l t  i n  m a a -  
ging t h e  p a t i e n t ' s  d i s e a s e  may be i n s t i t u t e d  w h i l e  the p z t i -  
e n t  is on t h e  s t u d y  o r  a f t e r w a r d ,  a l t h o u g h  d x t a  f rm 2 p z t i -  
e n t  whose r a d i o t h e r a p y  is i h t e r r u p t e d  n a y  b e  d e l e t e d  f r c n  
t h e  s t u d y .  

9.0  Sttidy Paramete r s  

Pa rame te r s  t o  be r eco rded  throughout  the s t u d y  inc lude :  

a. Degree and time o f  r e g r e s s i o n  and  r e g r o w t h  

b. Assessment of  a c u t e  r a d i a t i o n  e f f e c t s  

1 0 1 4 3 1 0  - 1  1 - 



c. Assess..,ent of lonz-tern r a d i a t i o , .  e f f ec t s .  

1 0 . 0  F o l l o w - u p  Schedules 

Ths purposc  of f o l l o w - u p  examinat ions  i s  t o  assess acu te  ani, 
l ong- t e rm e f f e c t s  of i r r a d i a t i o n .  
t i o n  exposure i s  considered Day l .  
w i l l  be r e p o r t e d  monthly f o r  t h e  f i r s t  y e a r " a f t e r  Day 1, ant 
e v e r y  t h r e e  months f o r  t h e  n e x t  2 4  months. 

If a s t u d y  p a t i e n t  cannot  r e t u r n  t o  t h e  Albuquerque s t u d ?  cen-  
t e r  f o r  fo l low-up  examina t ions ,  a r rangements  w i l l  be n a d i  
to h a v e  him examined a t  a n o t h e r  p a r t i c i p a t i n g  i n s t i t u t i o ? .  
o r  
w i l l  be  s u b m i t t e d .  The f o l l o w i n g  i n f o r m a t i o n  w i l l  be r e -  
c o r d e d  on  t h e  fo l low-up form a t  each v i s i t :  

The Eirst day o f  r a d i a -  
Fol1ow:up e x a n i n a t i o n s  

by h i s  p r i v a t e  p h y s i c i a n  a n d  a r e p o r t  o f  t h i s  exan inz t iDn  

a.  B r i e f  i n t e r i m  history 

b. Drawing of  a r e a  o f  s u p e r f i c i a l  and /o r  c e r v i c a l  
n o d u l e s  w i t h  c e n t i m e t e r  d i n e n s i o n s ,  and c o l o r  p h o t o -  
g r a p h s  I 

( p a r t i c u l a r l y  t h o s e  r e l a t e d  t o  r e c u r r e n c e  or t o  
long-term r a d i a t i o n  e f f e c t s ,  such  as f i b r o s i s  o r  
n e c r o s i s )  

Biopsy (when i n d i c a t e d  f o r  r e c u r r e n c e ,  with t h e  
d a t e  of r e c u r r e n c e  f i x e d  as c l o s e l y  as p o s s i b l e )  

P a t i e n t s  a d m i t t e d  t o  t h i s  s t u d y  will be examined a t  leas:  
a n n u a l l y  a t  t h e  s t u d y  c e n t e r  i n  Albuqut rque .  
s t u d y  p a t i e n t s  w i l l  be r e p o r t e d  t o  t h e  s t u d y  c e n t e r .  

, 
c .  D e s c r i p t i o n  of  any changes i n  i r r a d i a t e d  a r e a  

d.  

Dezths of  

11.0 Pa tho logy  

11.1 Biopsy specimens.  Biopsy specimens will be exzmined 
by p a t h o l o g i s t s  a; t h e  s t u d y  c e n t e r  p r i o r  to e n t r y  of t h e  
p a t i e n t  i n  t h e  s t u d y ,  and p e r i o d i c a l l y  t h e r e a f t e r  as b i o ? s i e s  
are o b t a i n e d  t o  examine r a d i a t i o n  o r  r e c u r r e n c e .  

11.2 Auto s ies .  I t  i s  n o t  n e c e s s a r y  t h a t  a u t o p s i e s  be 
However, when a p o s t -  

mortem s t u d y  is performed i t  s h o u l d  inc lude ,  if p o s s i b l e ,  
a d e s c r i p t i o n  of  t i s s u e s  i r r a d i a t e d  unde r  t h i s  s t c d y ,  wich 
a r e p o r t  and r e p r e s e n t a t i v e  mic roscop ic  s l i d e s  forwarded  
t o  t h e  s t u d y  c e n t e r  f o r  r ev iew by t h e  s t u d y  p a t h o l o g i s t .  

pe r fo rme  --he_ on a l l  s t u d y  p a t i e n t s .  

12.0 Rccords 

Two c o p i e s  of each s t u d y  form must be s u b m i t t e d  tu the 
study c c n t e r .  
s u p p l i c d  t o  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  for s t o r a g e ,  retrieLr3l,  
and a n a l y s i s  at t h e  s t u d y  c e n t e r :  

Data w i l l  be r eco rded  on s t a n d a r d  form t o  be  

a. Photocopy o f  p a t i c n t  consen t  form 

-12- 
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.. 

b. 

C .  

d. 

e. 

f. 

8 -  

Patient ClAglblllty form 

Pretreatment evaluation form 

Study entrance form 

Treatment sumnary form: 
,<44 , 

(1) Treatment schedule (incluc’,in? dose rate and 
copies of pgrt films and isodose curves) 

( 2 )  Evaluation of treatment 

(a) Dai ly  neasurements of area and v o l w e  of 
irradiated nodules 

(b) Clinical erythema assessment 

(c) Thermographic measurements 

(3) Complications during therapy 

Follow-up form: 

(1) Incidence and time of recurrence 

(2) Assessment of acute effects 

(3) Assessment of long-term effects 

Pathology forrns (submitted to the s tudy center 
pathologist as ap2licable) : 

(1) Biopsy reports (on acceptznct fOT study and 
as biopsies are taken to a s s e s s  acute ar.Z/or 
long-term effects of irrzdiation or tumor  
recurrence) 

(2) Death reports (submitted k-it3 30 days of pariezt 
death) : 

(a) Date andplace of death 

(b) Cause 6 €  death 

(c) Clinical description of irradiated are3 at 
death (if p o s s i b l e )  

(d) Microscopic ixamination of irradiated 3res 
at death (if autopsy is performed) 

Forms a through d should bc submitted t o  t h e  study center upm 
acceptnncc of the patient into thc p r o t o c o l .  Form e s3ould 
complcted by the study ccntcr w i t h i n  30 d r y s  after the ecS of 
treatntcnt. Form f s h o u l d  bc subnrittcd r c i t h i n  3 @  days n f t c r  each 
fol low-up examination, and as r a p i d l y  3s p o s s i b l c  i f  lDng-tcrn r ad -  
iation cffccts arc obscrvcd. Pathology forms arc to be s:tbnittd 
as notcd above. 

- l 0 1 4 S f 2  
- 
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The necessary study forms to support d a t a  collection 
and analysis are  currently b e i n 2  dcsigncd undcr t h e  dircc:ior: 
of the s e n i o r  statistician assi,rncd t o  t h e  s t u d y  tern. 
forms will be precoded to facilitatc computerized d a t a  anr-ly- 
sis. . .J 

T?.c 

, '  

-13.0 Patient Consent and Peer Judznent 
.. All institutional, Food and Drug Administration, and Kati2na: 
Cancer Institute regulations requiring subrtission t3 t h e  
institutional hunsn experimentation committee and the use of 
procedures for obtaining and recording informed consent vi11 
be followed. A patient may be removed froa the study if =he 
study is not in the b e s t  interest of the patient. X pati9nt 
may withdraw voluntarily fron the study at any time, as w i l l  be 
indicated in the conscnt forn.  

14.0 References 

Bewley, D. KL; Fowler, J. F.; Norgan, R. L.; S i l v e s c e r ,  J. A.;  
Tuner, B. A , ;  and Tomlinson, R. H. Experiments on the s1S:i.n 
of pigs with fast neutrons and 8 bIeV x-ray includir?-z sone 
effects of dose fractionation. Brit. J. Radiology 136:10--1i5, 
1963. 
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?‘ion Protocol: Metastatic Vodules of Skin and Ccnficfi b Th !;odes 

kame or hi t i t uuon  

Address or h s t i t u t l o n  
* .*.I. , 

..  . Pspose of the Study 

Y a x  physician has determined‘ that you may be an e l i g 3 l e  patien: for 
p f i i c i p a t i m  i n  a study t o  c q a r e  the effects of negazive pi  reson radizticr, 
k i t h  13:s effects of conventional x-rays on- superficial t e tzs tzz ic  nowes .  of <>e 
s:dn cervical lycph nodes and rmmal surrounding s a .  DZ SCady 1s 
-.ducted using equiprent at the Clinton P. hdcfson f.lCsan FhFics F a c i l i T  iZ. 
b s  .Alms. Pi meson radiation is a new treatment forE. RsezrCbrs  believe 
‘it ray offer additional advantages over conventiondl therL7, zlthou& e s  
u t  be established. 

Tests of p i  mesa radiation on h m  tissue are jcst  b z g i d n g .  .Ut.koug? 
li+t& biology experiments have been conducted since 1965 2 t  Zzrksle:;, Cdifzrniz ,  
p i  r ~ s c n  rzdiation has not been prcduced in doses scitzjly l a g s  ior z e d i d  - s e  

t e s t s ,  using the Las Alms equipment, have been conducted, b c  ws :s tzs x x s t  
I d e s  of tests on human beings. So attempt w i l l  be ~ 2 %  in & s e e a s  of t e s t s  
*a c m e  your disease; p i  meson radiation does not have -he ?ot tnt ia l  591. cJr’ka 
cacer after it has spread t o  several areas of the body. \hat is b e k g  2zteyced 
is t o  6ete-e the differences between relatively low b s e s  05 p i  mesa %k.ticz 

conventional x-rays in the ways they sfiect hwm r..zmT tbsue close fo i-.s 
skin suface and noma1 surrounding skin. ’Ihis will help pro\-ide a b s i s  for 
issigning mre extensive tests  and ultinately t e s t s  whizh \.ill d e t e r r z e  -nne+>or 
p i  li.esons are more advantageous than conventional x-rays iz c c i n g  cccer  in 
k x m ~ .  Thus, your participation ray help others who cmtza~c so= fa- of 
&ease in the future. 

mtil t i e  quipxent a t  Los Alais \*.as constructed. Sozs preli3inuy !iol!n L .  

Procebaes to be Followed 

If you choose to enter the study, you m s t  agree to sr,znd the rc-llirtd 
mwnt of time a t  the University of Kew blexico Cancer Rtsezrc? and Trzztt.&?t 
Center in Albuquerque for some prelinimxy tests and t h e  required amc;’lt J? -’-.e 
in Los a l a ~ o s  for treatment. You rust also agree to return to the US! CZCC 
Center for the requi~ed follow-up ewninations . 

COPIED FOFi 
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YCU h i l l  receive rad: ion treatments a t  the Los N3r Scientific Labcza- 
?a?/ Clinton P. Anderson lileson Physics  Facility, for a period o f  
<niq:/&:zteo,?) days and w i l l  need to  remain in Los A1m.os for 30 days x z e r  :ne 
:rtatz.tnu end so that physicians can assess the short- tcm radiation cE~JcG. 
s r e  r.cglilts ;,ill be treated with p i  meson radiation, and some will t2 t r 2 a t - A  
A,Ln cczventional x-rays, so that differences i n  the ~ K O  r c e s  of raciazim ~ai 
Sc do=er=.5m!. 
k2tk r'or three weeks, depending an the series to which you are assigrzd.  
srz11 zamt of tissue f r o m  one or mre of the treated areas m y  be excised 5 0  
'ir cz,a be e.u;lined under a microscope. 

;&le you are taking part in the study, YOUT physiciarL-is still r e v o n s l j l e  
f c ~  )-OUT rreament and can change your treatment or renove you from the st~5: a t  
~7 tire if he believes it to be in YOUT best interest .  Your well-being is :-is 
prkary cencem. 
z:ea=ent b i l l  be managed in close cooperation w i t h  your physician, z i l t h c u a  he 
=,=y not be d n h i s t e r i n g  the treament himelf. 

E t e n t i z l  Benefits 

The pot2ntial advantage of p i  meson therapy i s  that it may be effective 
i: treating pztients who require more than stvldard managecent. 
s - q e ,  it will not  give you any long-term benefits, although it should c a s e  
L%se rs&les which are treated t o  shrink i n  size. 
z=Mstered s , l ~ u l d  also cause shrinkage of an appmxirately similar mat. 
?---e t t s ~  is designed to  t ry  t o  match the effects of t h e  pi  nesons as closely as 
~ s s i b l e  w i t h  tzwse of conventional x-rays, and then to compare differences i-- 
k s e  le-.-els required to produce essentially the same kinds of effects.  
s-:rur;ags c u e 2  by this irradiation may b? only temporary, however. 

Prssijle Disco;ilr'orts and Risk 

c 

4 -- 
Treatments w i l l  be given daily for nine day;, or f ive &is a 

A 

lvhile you are taking part in the study in Los Alamcf, )'OUT 

A t  t h i s  early 

The conventional raCati:n 

The - - 1  

I;'e b r a t  have complete infomation oil the risk you may encokter  dz? t: pi 
zesm rsdiation. 
* s S y  ?suxful, and low doses are being given i n  these early studies to  zvoii t h e  
F s s i b i l i v  of excessive discomfort o r  r i sk .  Pi neson radiation and coni-sntknd 
r a 3 a t i c n  a w i i r t e r e d  to  areas w i t h  metastatic skin nodules could resul: in sorz 
or 211 of *.? following types of discamforc and r isk:  

Preliminary biology tests indicate the procedure w i l l  at -:e 

1. 

2. 

3 .  

4. 

5. 

6 .  

Skin reaction in the treatment area (for example, redness and p = l i - ~ ,  
possibly with ulceration). 

Loss of hair in the treatment area. 

Lbssofmusde t issue in the treatnent area. 

b g e  to  nenres of the extremeties with weahess or paralysis 2nd 
sepsoq- def ic i t .  

?hi&ening of the tissues under the skin. 

Pain and s e l l i n g  o€ nornu1 tjhsues ih tfie treatnent a ~ e 3 .  

2 00132676.019 



Pi Il;oson and conventional radiation administered to metastatic ncpXes 
5 the mgicn of the head and ncck could result i n  scme o r  a11 zf  tho  5 l l ; u k ;  
L i i t i o n a l  rypes of discomfort and risk: 

1. Difficulty in swallowing w.d sore throat. 

2. T ~ K ~ O T ~ X Y  or chronic ulcers of the l ining of C.S mLti.1 OT thr=.at. 

ne incidence of these is known and has been establish& i? convmticd 
radiacicn, 
rsy occur w i t h  pi meson radiotherapy. 

\that is not hm is the incidence of these or  other e f f e c a  kf-iick 

FEtient Costs 

C o s t -  of YOUT transportation t o  Albuquerpue and of tests ?erforr,d 2: th E?! 
b-ce r  Center to 
research funds. The cost  of your transportation t o  and fro3 Lcs Mafias, =on =,d 
k a r d  w'nile you are  in h s  Nams receiving treammt, a d  o the r  m e d i d  e:?er3ss - -  
r,osultir.g..from radiation t r e a e e n t  in Los A l m s  will be paid t:; Tese&:h x i ~ ~ ,  
s b c e  the meson fac i l i ty  is a national f a c i l i t y  supportd by research 3 i h g .  

In addition, the cost of your transportation to and. frcs .Cbw;aer=:Je fo r  a 
zxual physical e.uamination, and associated non-routine zedical q c m t s  f x  =:s 
csnina t ion ,  will be supported by research fun&. 

evaluate your condition before treatrrent - h i l l  be p a 2  by 

If questions arise concerning reinbursable costs, t ! !e  
(Sme of sac4 )  

Professional Standarcis &view Organization w i l l  serve as an as t i te r .  

Yr.n kights as a Patient 

Federal law requires that you signify your willin,or..sss t o  7afLici;zte in 
<-is study. 
cderstand it to your satisfaction, 

pzrticipate, you can still withdraw voluntarily a t  any t ine.  
Fkysician c2n remve you from the study a t  any time if k btlit-.-es it 3 i- ?:UT 
best interest. Fur themre ,  be assured that your doctor t i l l  -ear y c  t o  t h e  
best of his abi l i ty  if you choose not to enter the study. 
ezter &- study will in no way adversely affect your right 10 rsceive -Aatzver 
treatxcnt he deems necessary. 

s53ilit). for accepting o r  rejecting patients for pi ctscn rz2iatiorr thaz-, 
, a n  reject anyone he feels  would not be anlappropriste patient :or the stczy. 

Your physician w i l l  explain the study to yc '~  iz desail so *: y::: 
Please ask him any questiczs )DU zay :lave. 

In addition, yo'= 

Your d e c i s i x  r~ %D 

You have the right to refuse to participate in the study. If you chcxe zo 

The director of the pi meson ndiazion therapy program 'has thz fi-a1 rgTr?n- 

* * * * *  
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Sxial  W i t y  ASnnber: 

S x d y  TL- b mer: 

I, , hereby expressly consent to -pr- 

s k i p a t e  in the study t o  evaluate effects of negative p i  neson radiation on skin 
r,d superficial metastatic nodules of the skin and cervical lymph nabs. I h v e  
rend t k  above description of the study, and Dr. bs explzined 

t o  re personally the detai ls  concerning it. My questions concerning zhe s k : r  k v e  
k e n  2ns-LerA and I fully understand the procedures t o  be perfonr.ed z - d  fie srobde  
results, including the r i s k  of the occurrence of c o q l i c a t i o n s  descrced zbo;?. 

Lrhme of Patlent) 

T;\ame-mysicim) 

I agree t o  be entered into the study. KO guarantees or assurancss k v e  been 
g5ven t o  ne by anyone regarding the results that r ~ y  be obtained, u.2 I m d r r s t d  

I f u n h e r  ur.derstmd that I may withdraw from participation in the s - 4  z t  ~ ? y  
bA.,e. 
G= >as the final responsibility to accept or reject ES for t h i s  s t ~ 5 . Z  i f  ftr a -  
r e s o n  ke feals I would not be an appropriate patient. 

->=- L-L W s  study offers no potential fo r  curing my d i s e v e  or for  prolzngilg =y life. 

* 2  - I also understand that the director of the p i  neson radiarion -,herzpy ?ro- 

Signed: 
(Patient) 

Cztt: Time: 

cc: Patient 
Clinic Chart 
RaCiation Oncology Folder _ _  
Patient's Phys iuk  
Czicer Research and Treatment Center, University of 
Sew Elexico , Nbuquerque , New Mexico 
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