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Committee on I-luman Studies 
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Identifying No. / Principal Investigator: 

Project Title: 

Dr. R. L. Hayes 

"Clinical Trial of 'l3Inm as a Kidney and Bone Scanning Agent" 

Comments: 
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Adopted 4-67 

After discussion, the proposal was approved after appropriate 
clearances have been made. 

Approved: 9/15/67 (date) 

Disapproved: (date) 

ir Ad /,< /. ./ &-* , - r. . 

Secretary, Committee on Human Studies 
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REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

Dr. R. L. Hayes Identifying No. 2 Principal Investigator: 

Comments: 
After discussion, the proposal was approved after appropriate 
clearances have been made. 

Approved 9/15/67 (date) 

Disapproved: (date) Secretary, Committee on Human Studies 
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REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

Identifying No. 3 . ,  , . Principal Investigator: 3< L'? ' I  I . . *  

Project Title: "Immunotherapy of A cute Leukemia 

Comments: 

This project invoked a great deal of discussion about possible risks 
to the recipient of irradiated malignant cells. The members of the 
committee approved the plans for at least a few more studies since the risks 
are most certainly minimal, but recommended that possible other methods 
for obtaining specifically sensitized malignant cells be explored. 

A p p r o v e d : a  167 (date) 

Disapproved: (date) Secretary, Committee on Human Studies 

.L . 
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September 8, 1967 

Robert D. Lange, M. D. 
Aseiatant Dlrector 
U. T. Memorial Reeearch Center 
1924 Alma Highway 
Knoxville, Tennessee 37920 

Dear Bob: 

immunotherapy, and I believe includes a fairly adequate dfscussion 
of the possible hazards involved. Appended to the paper is a memo 
from Dr. Helen Vodopick suggeating changes in the protocol. 

I wonder if this information will be adequate as a basis for dis- 
cussion at our meeting on September 15. 

This paper explains what we have been trying to do in clinical 

Sincerely, 

Gould A. Andrews, M.D. 

GAA/pe 

Enclosures 
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MEMORANDUM 

h m s A T F  I LEub 'Fi4T A 
9 U B JECT PROTOCOL FOR THE IM  

After our d i s c u s s i o n  with  D r .  Peter Alexander, it was f e l t  
that  our protoco l  f o r  t h e  immunotherapy o f  acute leukemia 
s h o u l d  be amended. Enclosed  i s  a r e v i s i o n  of the protocol 
which incorporates  some of t h e s e  changes that were proFoscd. 

Please feel  free t o  make any further  amendments. If there 
is any omissions which s h o u l d  be included, please note this 
a l s o .  

We would hope t o  have a ''working" pro toco l  ready in 
expec ta t ion  f o r  OUT next  s u i t a b l e  p a t i e n t .  I would 
appreciate  it if you would forward your comments to m e  
so  t h a t  a w r i t t e n  f i n a l  plan can be drawn up. 

Thank you for your h e l p .  

;" , , 
$5: 

Helen A .  Vodopi-ck, b i . l l .  

Copies  To: b D ~ .  Andrews 
lur. Congdon 
Dr. Edwards 
Dr. Gengozian 
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AhIENDED PROTmOL FOR THORACIC DUCT CAh3;UY\TIOi\' - LYh!PHOCYTE ISFUSIOS 

leultenia u n t r e a t e d  - probably c h i l d ,  

o r  s o l i d  tumor, i n c u r a b l e  b u t  t o  appa ren t  l i m i t e d  e x t e n t .  

AI30 compatible normal person t o  r e c e i v e  k i l l e d  malignant ce l l s  and t o  
dona te  " s e n s i t i z e d  t h o r a c i c  d u c t  lymphocytes. 

2.  C o l l e c t i o n  of malignant ce l l s  - e i t h c r  leukemic cc l l s  ob ta ined  by bone 
marrow a s p i r a t i o n  ( an t i coagu lan t  470 IC2 EDTA) o r  p i ece  of s o l i d  tumor 
minced and washed with Tc 199. For p r e s e r v a t i o n :  autologous serum 
5G4# i 20% Db'SO i n  Tc 199;  r a t i o  1:l with c e l l  suspension. 

a )  Freeze by nieans of slow freeze l i q u i d  n i t r o g e n  (l°C/min) t o  p re se rve  
t h e s e  ce l l s  f o r  f u t u r e  u s e ;  

b )  Remove DhGO b e f o r e  i r r a d i a t i o n  and wash wi th  Hank's bu f fe red  s a l t  
s o l u t i o n ;  

c) I r r a d i a t e  w i t h  10,000 R or more j u s t  b e f o r e  g iv ing .  

3. Route of s e n s i t i z i n g  dose - i n t r a l y m p h a t i c  i n t o  normal r e c i p i e n t .  

U s e  Sweeney adap to r  t o  remove l a r g e  p a r t i c l e s .  

4. Thoracic  d u c t  cannu la t ion  of " s e n s i t i z e d "  r e c i p i e n t  - 

Time of cannulat ion:  Day 4-7 .  Check f o r  py ron inoph i l i c  cel ls  i n  t h o r a c i c  

d u c t  lymph and i n  blood smears ( p o s s i b l y  u s e  t h i s  t o  determine when 

cannu la t ion  should b e  done). 

5. Before i n f u s i o n  of lymphocytes i n t o  r e c i p i e n t  - 
a )  leukemic - p a t i e n t  should bo i n  f u l l  remission.  N o  s t e r o i d s  a r e  g iven  

d u r i n g  a d m i n i s t r a t i o n .  S t o p  an t i l eukemic  drugs j u s t  b e f o r e  commencing 
lymph i n f u s i o n .  

A f t e r  i n f u s i o n s  - 7 con t inue  an t i l eukemic  drugs.  

b )  s o l i d  tunor  - 7 immunosuppressive agent  t o  p a t i e n t  b e f o r e  s e n s i t i z e d  

lymphocytes a r e  given.  

1 0 3 0 2 1 0  , 



a) room temperature  

b) an t i cosgu lan t  heparin,mlOO u ,  i n  25 ml  5% dextrose/water  

c )  s p i n  blood b o t t l e s ,  200 x g 

d)  do not  wash cel ls  (keep lymph t o  minimum 

e )  Collectipons every 3 h r s  - check s i z i n g  (pick up l a r g e r  pyroninophi l ic  
cells  i a t e r  t h i s  way) 

f )  Keep s u f f i c i e n t  number of c e l l s  f o r  
1) c e l l  count 
2 )  smears - Wright ' s  and methyl green  - pyronine Y s t a i n s  

g) In fuse  i n t o  p a t i e n t  as  soon a s  processed.  

Rx f o r  r e a c t i o n  - t o  c o n t r o l  p o s s i b l e  g r a f t  versus  h o s t  r e a c t i o n .  7 .  

a)  s t e r o i d s  . 
b)  Imuran - when temperature  rises, d i a r r h e a ,  s k i n  r a s h ,  not  a t t r i b u t a b l e  

t o  anyth ing  e lse  occurs .  

8 .  Evalua t ion  of e f f e c t  - 
a )  C l i n i c a l  remiss ion  o r  r e g r e s s i o n  of tumor 

b) I n  v i t r o  t e s t i n g .  

1 0 3 0 2 1 1  



REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

I (-v- Identifying No. 

"Marrow Grafting Foilowing Total-Body Irradiation'' 

Principal Investigator : L..r.*. L- 
3 '  

Project Title: 

Comments: 

An on-going study, presented and discussed, 9/15/67 

Disapproved: (date) Secretary, Committee on Human Studies 

Adopted 4-67 
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PROGRESS REPORT 

HUMAN BONE MARROW TRANSPLANTATION 

OF 

ORAU MEDICAL D I V I S I O N  

19 Dec 72 
Using t h e  p r o c e d u r e s  o u t l i n e d  i n  t h e  p r o t o c o l  f o r  t h e r a p e u t i c  

a l l o g e n i c  t r a n s p l a n t a t i o n  of human bone marrow as approved by t h i s  

committee, w e  have performed t h r e e  bone marrow t r a n s p l a n t s  up t o  

t h i s  d a t e .  

m a l e s ,  5 1  y e a r s  and 4 1  y e a r s  o l d ,  and one woman, 5 3  y e a r s  of age .  

A l l  of  t h e s e  p a t i e n t s  had a c u t e  g r a n u l o c y t i c  leukemia .  I n  t w o  o f  

The p a t i e n t s  r e c e i v i n g  t h i s  k i n d  of t r e a t m e n t  were two 

t h e s e  p a t i e n t s  w e  found a h i s t o c o m p a t i b l e  donor  a c c o r d i n g  t o  t h e  

HL-A t y p i n g  and t h e  r e s u l t s  of t h e  mixed lymphocyte c u l t u r e s .  I n  

t h e  4 1  y e a r  o l d  man w e  d i d  n o t  f i n d  a n  i d e n t i c a l  donor and t h e  HL-A 

t y p i n g  i n d i c a t e d  a D match ,  which means a d i f f e r e n c e  of a t  l e a s t  3 

a n t i g e n s .  I n  t h i s  t h i r d  case t h e r e  was a l s o  a s l i g h t  r e a c t i v i t y  i n  

mixed lymphocyte c u l t u r e s .  

A l l  of t h e s e  p a t i e n t s  r e c e i v e d  anti-human thymocyte g l o b u l i n  

and t o t a l  body i r r a d i a t i o n  w i t h  5 0 0  R as  p r e - g r a f t i n g  immunosup- 

p r e s s i o n .  The anti-human thymocyte g l o b u l i n  was g e n e r a l l y  t o l e r a t e d  

w e l l ,  e x c e p t  for t h e  l a s t  p a t i e n t ,  who r e a c t e d  w i t h  s e v e r e  f e v e r  

s p i k e s  f o l l o w i n g  most of t h e  d a i l y  i n j e c t i o n s  of t h e  h o r s e  g l o b u l i n .  

Each o f  t h e  p a t i e n t s  t o l e r a t e d  t h e  r a d i a t i o n  v e r y  w e l l .  Except f o r  

s l i g h t  nausea  f o l l o w i n g  t h e  t o t a l  body i r r a d i a t i o n  ( o n l y  t h e  second 

p a t i e n t  vomi ted )  t h e  o n l y  symptom e x p e r i e n c e d  b y . t h e  p a t i e n t s  w a s  

d rows iness  which was i n  p a r t  due t o  t h e  p h e n o t h i a z i d e  m e d i c a t i o n  

u s e d  t o  s u p p r e s s  n a u s e a - a n d  vomi t ing .  We do n o t  b e l i e v e  t h e  

immunosuppression s h o r t e n e d  t h e  l i f e  of any of t h e s e  p a t i e n t s .  

f 0302 t ?  
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The t r a n s f u s i o n  o f  t h e  bone marrow c e l l s  went w i t h o u t  any 

c o m p l i c a t i o n s ,  e s p e c i a l l y  t h e r e  were no i n d i c a t i o n s  o f  embolism. 

The t o t a l  number of bone marrow c e l l s  i n f u s e d  i n t o  t h e s e  t h r e e  

p a t i e n t s  r a n g e d  between 1 5  x l o 9  t o  1 8  x l o 9  c e l l s .  

p a t i e n t s  r e c e i v e d  p o s t - t r a n s p l a n t  immunosuppression w i t h  i n t e r -  

m i t t e n t  d o s e s  of m e t h o t r e x a t e  as o u t l i n e d  i n  t h e  p r o t o c o l .  The 

dose  of t h e  m e t h o t r e x a t e  was v a r i e d  a c c o r d i n g  t o  t h e  c l i n i c a l  

c o u r s e  of t h e  p a t i e n t s .  

mg of m e t h o t r e x a t e  up t o  t h e  1 1 7 t h  day p o s t - t r a n s p l a n t .  The second 

p a t i e n t  r e c e i v e d  a t o t a l  dose  of 1 4 0  mg t h e  l a s t  which was g i v e n  on 

day 2 1 .  No f u r t h e r  m e t h o t r e x a t e  w a s  c o n s i d e r e d  f o r  t h e  second 

p a t i e n t  because  of abnormal l i v e r  f u n c t i o n  s t u d i e s .  

of m e t h o t r e x a t e  g i v e n  t o  t h e  t h i r d  p a t i e n t  was 1 9 5  mg. 

All o f  these 

Our f i r s t  p a t i e n t  r e c e i v e d  a t o t a l  o f  4 4 0  

The t o t a l  dose  

The two p a t i e n t s  who r e c e i v e d  HL-A i d e n t i c a l  bone marrow g r a f t s  

showed well-documented ev idence  f o r  a s u c c e s s f u l  t a k e  of t h e  bone 

m a r r o w  g r a f t .  T h i s  e v i d e n c e  w a s  d e r i v e d  from r e d  c e l l  marke r s  and 

w h i t e  c e l l  marke r s .  I n  t h e  t h i r d  p a t i e n t  w e  had no e v i d e n c e  f o r  a 

s u c c e s s f u l  g r a f t ,  and  had t o  conc lude  t h a t  t h e  bone marrow g r a f t  

was n o t  a c c e p t e d .  I n  none o f  t h e  p a t i e n t s  d i d  w e  see any s i g n s  o r  

l a b o r a t d r y  e v i d e n c e  f o r  g r a f t - v e r s u s - h o s t  d i s e a s e .  With r e g a r d  t o  

t h e  t h i r d  p a t i e n t . t h i s  would a l s o  i n d i c a t e  t h a t  w e  d i d  n o t  o b t a i n  

a s u c c e s s f u l  g r a f t .  The s u r v i v a l  time of t h e s e  p a t i e n t s  was 1 2 2  

days  r e s p e c t i v e l y ,  9 2  days  f o r  t h e  p a t i e n t s  w i t h  t h e  HL-A i d e n t i c a l  

g r a f t .  

days  f o l l o w i n g  t h e  t r a n s p l a n t .  All t h r e e  o f  t h e  p a t i e n t s  d i e d  w i t h  

pneumonia o r  s e p t i c e m i a ,  a l t h o u g h  t h e  f i r s t  p a t i e n t ' s  d e a t h  was 

more l i k e l y  t h e  r e s u l t  of pulmonary embolism and r e n a l  f a i l u r e  and  

The p a t i e n t  w i t h  t h e  mismatched bone marrow l i v e d  f o r  6 0  

t h e  l a s t  2 p a t i e n t s  d i e d  w i t h  t h e i r  leukemia i n  r e l a p s e .  

1 0 3 0 2 1 4  
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With r e g a r d  t o  t h e  s t a g e  of leukemia  we obse rved  t h a t  i n  t h e  

f i r s t  p a t i e n t  t h e r e  was no r e c u r r e n c e  of leukemia .  

c a u s e s  u n r e l a t e d  t o  h i s  l eukemia ,  and on au topsy  t h e r e  was no 

e v i d e n c e  of leukemia .  The second p a t i e n t  (female) showed i n i t i a l  

a b s e n c e  of l eukemia  c e l l s  from t h e  blood o r  bone marrow. However, 

a p p r o x i m a t e l y  1 0  1 / 2  weeks a f t e r  t h e  t r a n s p l a n t  she  deve loped  a 

sudden b l a s t  c e l l  c r i s i s ,  s u b s e q u e n t l y  t o  which s h e  d i e d  from 

s e p t i c e m i a .  I n  t h e  t h i r d  p a t i e n t  w e  n e v e r  saw e v i d e n c e  f o r  a 

s u c c e s s f u l  t a k e  of t h e  g r a f t  and w e  n e v e r  obse rved  a comple t e  

d i s a p p e a r a n c e  of l eukemic  c e l l s  from t h e  p e r i p h e r a l  b lood  a n d / o r  

bone marrow. 

H e  d i e d  from 

1 0 3 0 2 1 5  



No. 5 Use of Radioiodine in Surgical Removal of Ca of Thyroid 

Between 1950 and 1974, 150 patients with cancer of the thyroid 
were admitted to the ORINS/ORAU Medical Division. Of these 117 received 
at least one dose of therapeutic iodine-131 as par t  of their  therapy in addition 
to surgery. As of our last information 87 of the patients are still living. 
A s  of October 1974 this investigation has been terminated and we are now 
in the process of compiling the data and evaluating the clinical course of these 
patients. 

1 0 3 0 2 1 6  , 



Memorandum 

Dec. 11, 1973 

Re: Proposal No. 5 (Old, 1967, or  preceding.. .) 

Title: U s e  of Radioactive Iodine in Surgical Removal of 
Thyroid Cancer 

This project was started before the formation of the Committee on Human 
Studies. No formal project proposal is in the Committee filrd. At the 
December. 3.3'73 meeting Dr .  Edwards reported that work is continuing. 

Polly Edwards 

Note from Dr .  Andrews: 

"We are  to talk about this project in about six months. (2 2 9  /'J*y 

1 0 3 0 2 1 1  ' 
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REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

,I 

Principal Investigator: Identifying No. 5 

Project Title: "Use of Radioiodine in Surgical Removal of Thyroid Cancers" 

Comments: 

A n  ongoing study, presented and discussed. 

Continuation approved 9/15/67 
Approved: (date) 

Disapproved: (date) Secretary, Committee on Human Studies 

Adopted 4-67 



REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

7 
I 

Principal Investigator: Lintifying No. 6 
Prcject Title: 1177-1 Tr-nfRarP PIPmpnts in - 

Volunteers" 

Comments: 

A n  ongoing study presented and discussed 9/15/67 

&$2{ 67 Cont' uation approved Ap p r  ov a. 
A 

Disapproved: (date) Secretary, Committee on Human Studies 

Adopted 4-67 
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o e a u  - 7 

TO: Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

(Three copies required. Use reverse side of these forms if additional 
space is needed.) 

Date June  10, 1969 

I. Senior Investigator: Edward B a l i s h ,  Ph.D. 

Co-Investigators: C .  Lowell  Edwards, M.D.  

Title of Project: A Study of I n f e c t i o n s  i n  Cancer P a t i e n t s .  

II. Objectives of Experiment: ( U s e  additional blank pages if needed.) 

The s t u d y  w i l l  b e  d i r e c t e d  toward t h e  i n f e c t i o n s  t h a t  c o m p l i c a t e ,  and 
o f t e n  p r e m a t u r e l y  t e r m i n a t e ,  i n t e n s i v e  chemotherapy and r a d i o t h e r a p y  of 
c a n c e r .  The o b j e c t i v e s  w i l l  b e  t o  d e t e r m i n e  t h e  c a u s e s  of t h e s e  i n f e c t i o n s  
and b e t t e r  ways of p r e v e n t i n g  them w i t h  t h e  f o l l o w i n g  s p e c i f i c  a ims:  

(1) To d e v e l o p  p r o c e d u r e s  f o r  t h e  c a r e  and management of t h e s e  
p a t i e n t s  d u r i n g  t h e r a p y  i n  a s t e r i l e  ( u l t r a c l e a n )  environment  u s i n g  a new 
laminar -a i r - f low clean-room f a c i l i t y ,  and t o  t es t  t h e  f a c i l i t y  f o r  i t s  
u s e  i n  reducing  t h e  i n c i d e n c e  of i n f e c t i o n  d u r i n g  t h i s  v u l n e r a b l e  p e r i o d .  

r e d u c i n g  f l o r a  of s k i n  and mucous membranes. F u r t h e r ,  t o  assess t h e  v a l u e  
of t h e s e  p r o c e d u r e s  i n  t h e  u l t r a c l e a n  f a c i l i t y .  

i n f e c t i o n s ,  t h e i r  p o r t a l  of e n t r y  and r e s p o n s e  t o  t h e r a p y .  

( 2 )  To tes t  regimens f o r  bowel s t e r i l i z a t i o n  w i t h  a n t i b i o t i c s  and 

(3)  To i d e n t i f y ,  i n  t h e s e  p a t i e n t s ,  t h e  microorganisms involved  i n  

Adopted 4-67 
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Page 1 A  - Objectives of Experiment: 

(4) To characterize the microflora (mouth, nasopharynx, gastro- 
intestinal tract, respiratory tract) of cancer patients in order to 
determine whether or not shifts in the microflora occur coincident with 
therapy and whether or not such shifts in the microflora are related 
to infectious complications. Thus the relative roles played by 
microorganisms from the endogenous flora and those microorganisms not 
considered as part of the normal flora can be more critically evaluated. 

(5) To determine whether cancer therapy is responsible for the 
development of a more antibiotic-resistant bacterial flora. 

(6) To detect alterations in host defense mechanlsms that may be 
induced by immunosuppressive cancer therapy. 

c 
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Application for use of humans as experimental subjects Page 2 

m. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for single 
session, total number of sessions, total duration of study, methods 
used to screen subjects, etc. (Use additional blank pages if  needed.) 

(1) Patients in O M U  hospital with malignant disorders of the 
hemopoietic system receiving intensive chemotherapy or radiotherapy. 

a. Randomization of patients after criteria have been met of: 
(1) Type of disease - acute leukemia; chronic leukemias; 
stage I11 and IV lymphoma and Hodgkin's disease; other 
disseminated malignant neoplasms. 
( 2 )  Mode of therapy - radiation or suppressive chemotherapy 
that can be expected to cause granulopenia below l,000/mm3. 
( 3 )  Informed consent - patients judged psychologically able 
to tolerate this closed environment for extended periodsfor 
a minimum of two weeks; possibly up to 6 months in certain 
patients, and willing to accept randomization and the 
prescribed antibiotic regimen. 

Continued on Page 2 A  
1V. Possible hazards and their evaluation: 

We anticipate no unusual hazards to be associated with operation of 
the laminar-flow patient facilities. The use of oxygen tents will not be 
feasible, and patients requiring oxygen will be administered oxygen through 
a nasal mask. The use of oxygen at 5 liters per hour (0.15 cubic feet per 
hour) is well below the fresh air intake of 200-300 cubic feet per minute 
and will prevent any hazardous concentration of oxygen in the room. 
through-the-wall oxygen system is available to preclude the use of oxygen 
tanks in the patient room. 

A 

i 
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111. Methods of Procedure (Continued):  

b .  The p a t i e n t  w i l l  be  p laced  i n  t h e  u n i t  f o r  2 t o  3 days ,  o r  
where p o s s i b l e  longe r ,  b e f o r e  beginning therapy  t o  o b t a i n  
b a s e l i n e  f l o r a .  

c .  A n t i b i o t i c  regimen: 
(1)  
regimen such as n y s t a t i n ,  1,000,000 o r  more u n i t s  q 4-6 h: 
gentamic in ,  200 mg q 4 h;  o x a c i l l i n ,  0 .5  g q 4-6 h on a 
cont inuous  b a s i s .  
(2 )  
pHisoHex o r  Betadine.  Dai ly  Betadine douche and v a g i n a l  
n y s t a t i n  s u p p o s i t o r i e s  f o r  females .  Sprays of neomycin, 
b a c i t r a c i n ,  and o x a c i l l i n  i n t o  nose and mouth, q . i . d .  
( 3 )  I f  Pseudomonas i s  c u l t u r e d ,  polymyxin B w i l l  b e  added 
by a p p r o p r i a t e  r o u t e s .  
( 4 )  With p e r s i s t e n c e  of r e s i s t a n t  organisms,  o t h e r  a p p r o p r i a t e  
a n t i b i o t i c s  w i l l  b e  g iven  on t h e  b a s i s  of i n  v i t r o  s e n s i t i v i t y  
s t u d i e s .  
(5) C l i n i c a l  i n f e c t i o n s  w i l l  b e  t r e a t e d  wi th  s p e c i f i c  agen t s .  
(6)  Newer, more e f f e c t i v e  agen t s  o r  regimens w i l l  b e  adopted 
as  t h e y  become a v a i l a b l e .  
( 7 )  "Controls"  w i l l  be  housed i d e n t i c a l l y  i n  t h e  "clean" 
rooms and w i l l  r e c e i v e  t h e  same i s o l a t i o n  procedures .  
I n f e c t i o n s  w i l l  b e  t r e a t e d  wi th  s p e c i f i c  a g e n t s .  

Gut - a f t e r  g i v i n g  p a t i e n t  an  enema and c a t h a r t i c s :  a 

Skin and mucosal s u r f a c e s  - shampoo and b a t h e  d a i l y  wi th  

( 2 )  To compare t h e  r e l a t i v e  importance of endogenous and exogenous 
microorganisms i n  i n f e c t i o n s  of immunologically r ep res sed  p a t i e n t s ,  w e  w i l l  
s t udy  p a t i e n t s  r e c e i v i n g  similar therapy  i n  s t anda rd  h o s p i t a l  rooms and a l s o  
i n  U l t r a c l e a n  Laminar Flow rooms u s i n g  s t e r i l e  techniques  t o  p reven t  c o n t a c t  
contaminat ion  of p a t i e n t s .  The a i r  i n  t h e  laminar-flow f a c i l i t i e s  w i l l  be  
e s s e n t i a l l y  f r e e  of microorganisms. The a i r ,  randomly s e l e c t e d  s e c t i o n s  of 
t h e  w a l l s  and f l o o r s ,  and t h e  f i x t u r e s  w i l l  be  monitored r o u t i n e l y  f o r  
organisms.  We w i l l  a l s o  monitor  t h e  mic ro f lo ra  o f  per sonne l  who have access  
t o  t h e  rooms. The p a t i e n t  w i l l  be  g iven  a s te r i le  d i e t  and d r i n k i n g  water. 

Rout ine e n t r y  from t h e  p r e p a r a t i o n  room t o  t h e  c l e a n  p a t i e n t  rooms w i l l  be 
l i m i t e d  t o  a u t h o r i z e d ,  t r a i n e d  pe r sonne l .  Gas o r  steam s t e r i l i z a t i o n  
procedures  w i l l  be  used on all l i n e n s ,  u t e n s i l s ,  o r  any o t h e r  items in t roduced  
i n t o  t h e  room. U n t i l  our  m i c r o b i o l o g i c a l  sampling i n d i c a t e s  o the rwise ,  a l l  
pe r sonne l  w i l l  b e  r e q u i r e d  t o  wear s te r i le  g loves ,  h a i r  cove r s ,  masks, gowns, 
and shoe  covers .  However, i t  may b e  p o s s i b l e  l a t e r  t o  e l i m i n a t e  some of t h e  
s te r i le  c l o t h i n g ,  s i n c e  i n d u s t r i a l  laminar-flow f a c i l i t i e s  have been ope ra t ing  
w i t h  s imp le r  p r o t e c t i v e  cove r ings  and have no inc reased  contaminat ion  problems. 
Experience and t h e  t r a i n i n g  of a l l  pe r sonne l  t o  avoid  c o n t a c t  contaminat ion 
may j u s t i f y  similar moves on our  p a r t .  The use  of  t h e  room's t o i l e t  
f a c i l i t i e s  i s  s t i l l  c o n t r o v e r s i a l  a t  t h i s  t i m e .  Our accumulated exper ience  
w i l l  a l s o  determine whether i t  w i l l  b e  necessa ry  t o  r e s o r t  t o  p o r t a b l e  t o i l e t s  
and b a t h i n g  f a c i l i t i e s .  However, t h e  p a t i e n t  w i l l  be  t h e  only  one us ing  the  

( 3 )  Operat ing p r o t o c o l  f o r  U l t r a c l e a n  Laminar-Air-Flow rooms: 

1 0 3 0 2 2 3  * 
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111. Methods of Procedure (Continued): 

Page 28 

facilities in his room, which will be disinfected routinely. 
of toilet facilities may, in fact, prove superior to having nurses wash 
and minister to the patient where there is a higher chance of nosocomial 
infections. 
X rays or isotope scanning, which usually require transporting the patient, 
is anticipated and specialized techniques (portable laminar flow stretchers) 
may have to be devised. 
generally be carried out before immunological suppression and will be kept 
to a necessary minimum during the period of confinement. 

The presence 

The problem of certain patient diagnostic procedures, such as 

It is anticipated that such procedures will 

( 4 )  Survey of Microflora in Patients: 
a. We will characterize the microbial flora present on the skin, 
in the mouth, nasopharynx, gastrointestinal tract, and respiratory 
tract, before, during, and for several weeks after therapy. Blood 
and urine samples will also be cultured periodically. 
microbiological survey will be carried out 2 to 3 times a week and 

' will include enumerations of the total aerobic and anaerobic flora: 
colif o m s  ; Lactobacilli; enterococci;Clostridia; Bacteroides; 
aerobic and anaerobic spores; 
Diphtheroids ; Staphy Zococci; Streptococci; Pneumococci ; 
Neisseria sp.; Fungi; and Mycoplasma. Protocol for bacteriologv 
on patients housed in laminar-flow rooms is as follows: 
Microbiology on Patients: 
out 2 to 3 times per week in patients who can tolerate the necessary 
intubation. 

The 

Proteus sp.; Pseudomonas sp.; 

The following assays will be carried 

Specimen Media to be used with each specimen 

Nasal swab 
Throat swab 
Sputum 
Gastric washing 
Small intestine (duodenum, 

Rectum and anus 
Skin 
Urine 
Blood (1 specimen/wk unless 

j e j unum , ileum) 

otherwise indicated) 

Eosin Methylene Blue Agar 
MacConkey Agar 
Sahone ZZa-Shige ZZa Agar 
Blood Agar (aerobic, anaerobic, and C02 
Mannitol Salts Agar 
Phenyethyl Alcohol Agar (aerobic and 

Lactobacillus Agar (aerobic and anaerobic) 
M i  tis -Sa Zi varius Ag a r 
Streptococcus faecalis Agar 
PPLO Agar and PPLO Broth (aerobic and 

Sabouraud Dextrose Agar 
Piycosel Agar 

anaerobic) 

anaerobic) 

A total of 10-12 specimens will be collected from the patient twice each 
week. About 10-13 different kinds of selective media will be employed with 
each specimen. Plating these specimens in 2-3 dilutions for quantitative as 
well a s  qualitative enumeration of bacteria, veasts, and fungi would entail 
about 1000 culture plates/patient/week. An additional 500 plates per week 
could be anticipated from the monitoring of the laminar-flow rooms and 
personnel. We expect that, with experience, the microbiological assay of rooms, 
personnel, and patients will be reduced. 

b. Antibiotic Sensitivity: Antibiotic sensitivities of 
predominant microorganisms in the flora will be assayed before, during, and 



t 

Application for use of humans as experimental subjects 

111. Methods of Procedure: 

Page 2C 

after various therapeutic procedures, since immunosuppressive therapy 
may be responsible for mutations in the microbial components of the flora; 
such mutants may be more antibiotic-resistant and possibly more virulent. 

bacterial species, and to detect any increase in their virulence, serotyping, 
and/or phage typing of the predominant microorganisms in the flora will be 
carried out. The latter two techniques will be performed routinely on 
the major components of the microflora; especially when a component of 
the flora is associated with infection. 
allow su to detect more subtle alterations in the flora than could be 
observed by routine plating on selective media. 
and phage types from the alimentary tract, respiratory tract, etc., will 
aid in locating portals of entry and may allow us to determine that entry by 
some portals is facilitated during various forms of immunosuppressive 
therapy. 

c. To obtain a more specific identification of predominant 

Serotvping and phage typing will 

Data on specific serotypes 

( 6 )  Characterizations of Degree of Immunosuppression: 
a. 
b. Serum complement levels. 
c. Serum gamma globulins; 7S, 19s fractions. 
d. Bactericidal tests with serum. Both gram-positive and 

gram-negative bacteria and Candida albicans isolated from patients 
will be used to determine the influence of immunosuppressive therapy 
on the bactericidal potential of serum and on phagocytic function. 
Bactericidal effects of serum will be measured by doing viable plate 
counts, at intervals up to 24 hr after selected microorganisms are 
placed in contact with the patient's serum. 
phagocytes to engulf bacteria will be measured by centrifuging a 
quantitated suspension of leukocytes and bacteria after various 
periods of incubation at 37°C. Viable plate counts on the supernatant 
and on the pelleted leukocytes which have engulfed test microorganisms 
will allow us to estimate the capacity of phagocytes to engulf and 
kill bacteria. 

Complete blood counts and bone-marrow studies. 

The capacity of 

1 0 3 0 2 2 5  
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Application for  use of humans a s  experimental subjects Page 3 

V. Radioisotopes and New Drugs: 

If the study involves radioisotopes, indicate action of the ORAU 
Medical Division Isotope Committee. Lf new drugs are involved, 
indicate that appropriate application to FDA has been made. 

Not applicable 

VI. Responsibility of Senior Investigator: 

The principal investigator will  follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safeguarding the interests 
of the participants under study. Any significant changes in methods of 
procedure o r  of the development of unexpected r i sks  will be brought 
to the attention of Committee on Human Studies. 

Starting Date 1 Januarv 1970 Signatures: 

i 

Investigator 

MEDICAL DIVISION REVIEW 

VU. The application described above has been subjected to review and has 
been approved. /f 

i &f /h/QlhJL I j& 
,-' ,&+ Chairman 

d -  



REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medic a1 Division 

Principal Investigator:EdwardBallsh. M. D. Identifying No. 7 
Project Title: -s in Cancer Patients" 

Comments: 

It is noted that not all patients would have small intestinal specimens obtained 
three times weekly and that only adults would have bowel sterilization procedures. 
The committee expressed concern that all patients should be informed that it 
was possible for them to withdraw without prejcdice. A new consent form is to 
be prepared. The committee urged that the senior investigators keep a con- 
tinued surveillance for possible drug reactions and emergence of any drug 
resistant organisms. It was also emphasized that the committee be informed 
at each meeting about the results of this project 

Approved: JUlY 10, 19vate)  

Disapproved: (date) 

t 
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Secretary, Committee on Human Studies 



To: Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

APPLICATION FOR THE USE O F  HUMANS AS EXPERIMENTAL SUBJECTS 

(Three copies required. Use reverse  side of these forms if additional 
space is needed.) 

I. Senior Investigator: Helen  Vodopick,  M . D .  

C o -Inve s tigator s : F r a n c i s  G o s w i t z ,  M . D .  

C .  L o w e l l  Edwards,  M . D .  

F rank  C o m a s .  M . D .  
- 

Title of Project: S t u d y  of G r a n u l o c y t e  K i n e t i c s  i n  

M y e l o p r o l i f e r a t i v e  Diseases 

LI. Objectives of Experiment: (Use additional blank pages if needed.) 
Pu rpose  : 

C h a r a c t e r i s t i c  p a t t e r n s  of w h i t e  b lood  c e l l  d e s t r u c t i o n  and  r e -  
g e n e r a t i o n  have  been  found  a f t e r  t o t a l - b o d y  i r r a d i a t i o n  and i n  
some i n s t a n c e s  a f t e r  l o c a l  i r r a d i a t i o n  i n  humans. Loca l  
i r r a d i a t i o n  t o  t h e  s p l e e n  i n  c h r o n i c  myelogenous l eukemia  c a n  
p roduce  a r e m i s s i o n  a k i n  t o  t h a t  s e e n  a f t e r  t o t a l - b o d y  i r r a d i a t i o n .  
Mechanismsby which  t h e s e  c h a n g e s  o c c u r  a r e  unknown. 

A l t e r e d  p r o d u c t i o n  by m e a s u r i n g  t h e  g r a n u l o c y t e  t u r n o v e r  t i m e ,  
change  i n  t h e  h a l f - d i s a p p e a r a n c e  t i m e  of w h i t e  b lood  c e l l s  and 
s h i f t s  i n  c i r c u l a t i n g  v e r s u s  m a r g i n a t e d  WBC p o o l s  w i l l  be 
measured  b e f o r e  and  a f t e r  e i t h e r  s p l e n i c  or t o t a l - b o d y  i r r a d i a t i o n  
used  as  t r e a t m e n t  for p a t i e n t s  w i t h  m y e l o p r o l i f e r a t i v e  d i s o r d e r s .  

2 
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11. O b j e c t i v e s  of E x p e r i m e n t  ( c o n t i n u e d ) :  

A p p l i c a t i o n  of t h i s  i n f o r m a t i o n  f o r  t r e a t m e n t  of h e m a t o p o i e t i c  
d i s o r d e r s  w i t h  i r r a d i a t i o n  would b e  t h e  u l t i m a t e  a i m .  I n  
a d d i t i o n ,  mechanism of WBC i n j u r y  by i r r a d i a t i o n  may be b e t t e r  
d e f i n e d .  
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III. Methods of Procedure: 

Page 2 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for single 
session, total number of sessions, total duration of study, methods 
used to screen subjects, etc. (Use additional blank pages if needed.) 

Radioisotope: 

32P-DFP (diisopropyl f luorophosphate) will be used to label 
the granulocytes according to the procedure described by 
Athens and co-workers (Blood 14:303, 1959). Both in vitro 
and in vivo labeling of granulocytes will be performed. With 
the in vitro method, 30-40 microcuries of 32P and 120-150 
micrograms of DFP are added to a transfusion pack containing 
300-400 ml of blood which is then given intravenously to the 
patient. In vivo labeling of granulocytes is accom lished 
by the intravenous injection of 400 microcuries of ?2P and 2 mg 
of DFP. Both of these methods have been used extensively and 
reported in the literature. 

(continued) 

IV. 
Radiation Dose: 

Possible hazards and their evaluation: 

Radiation dosage after the in vitro type of study in normal 
subjects has been reported by Mauer and co-workers (J. C1. 
Invest. 39:1481, 1960). It was found that the 32P-DFP was 
bound firmly to erythrocytes,leukocytes, platelets and plasma 
proteins, and therefore 30 microcuries of isotope were 
distributed predominantly in the blood estimated to be 5 kg 
with little radioactivity reaching the bone marrow or other 
tissue. In three subjects, urinary excretion of radioactivity 
was studied and 40% of the administered dose appeared in the 
urine within the first 3 hours after infusion of the labeled 
blood. They stated that the biologic half-life of 32P was 
approximately 6 days and effective half-life was 4.4 days. 
The infinite dose of radioactivity administered to blood was 
calculated to be about 560 millirads. This dose did not take 
into consideration the excretion of 32P-DFP by routes other 
than the kidneys. 

Athens and co-workers (Blood 14:303., 1959) calculated radiation 
dose after in vivo administration of a maximum of 400 micro- 
curies of 32P-DFP and reported that "a 70 kg man would receive 
0 . 2 4  equivalent roentgens on the first day and 9.04 equivalent 
roentgens total dose." 

I030230 
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111. Methods of  P rocedure  ( c o n t i n u e d ) :  

S u b j e c t  : 

P a t i e n t s  w i th  m y e l o p r o l i f e r a t i v e  d i s o r d e r s ,  such  a s  c h r o n i c  
myelogenous l eukemia ,  po lycythemia  r u b r a  v e r a ,  and myelo- 
f i b r o s i s  w i l l  be s t u d i e d  b e f o r e  and a f t e r  e i t h e r  l oca l  
( s p l e n i c )  i r r a d i a t i o n  o r  t o t a l - b o d y  i r r a d i a t i o n  (LETBI  o r  
METBI)  . 
Procedure :  

I n  v i t r o  l a b e l i n g  s t u d i e s  w i l l  r e q u i r e  3-4  d a y s .  Blood samples  
w i l l  be drawn a t  f r e q u e n t  i n t e r v a l s  on t h e  f i r s t  day  of  t h e  
s t u d y  and t h e n  d a i l y  f o r  3-4 days  (To, 1, 3 ,  6 ,  9 ,  1 2 ,  2 0 ,  3 6 ,  
4 8 ,  7 2 ,  9 6  h r s ) .  I n  v i v o  s t u d i e s  w i l l  r e q u i r e  a n  ex tended  
p e r i o d  of  s t u d y  w i t h  f o u r  samples  of b lood  drawn on t h e  day o f  
i n i t i a t i o n  of s t u d y  and t h e n  one sample o f  b lood  drawn each  day 
f o r  t h e  n e x t  2 0  d a y s .  Granu locy te  s e p a r a t i o n  w i l l  be n e c e s s a r y  
on a l l  t h e s e  samples .  
be  performed unde r  t h e  d i r e c t i o n  of t h e  r a d i a t i o n  s a f e t y  o f f i c e .  

D i s p o s a l  o f  t h e  washes and waste w i l l  

I V .  P o s s i b l e  Hazards  and t h e i r  E v a l u a t i o n  ( c o n t i n u e d ) :  

Drug T o x i c i t y :  

DFP t o x i c i t y :  I n  t h e  s t u d i e s  performed by D r .  Athens  ( r e f .  
above )  no ser ious r e a c t i o n s  had o c c u r r e d  i n  any o f  t h e  1 2 0  
human s u b j e c t s  t h a t  had r e c e i v e d  p a r e n t e r a l  d o s e s .  A f t e r  
i n t r a m u s c u l a r  a d m i n i s t r a t i o n  of 2 mg DFP, modera te  t o  s e v e r e  
p a i n  a t  t h e  s i t e  of i n j e c t i o n  l a s t e d  a s  long  as 3 0  m i n u t e s .  
A t o t a l  dose  of 4 mg g i v e n  I . V .  t o  each  of  f o u r  s u b j e c t s  
produced i n  t h r e e  o f  them a n o r e x i a ,  nausea  and cramps which 
l a s t e d  as  long  as  2 4  h o u r s .  When t h e  d o s e  of DFP was 3 mg 
o r  l ess ,  no symptoms were encoun te red .  

T h i s  compound i s  commerc ia l ly  a v a i l a b l e  i n  s e a l e d  ampules  o r  
m u l t i d o s e  v i a l s .  The compound i s  d i s s o l v e d  i n  p ropy lene  g l y c o l ,  
which i s  s t e r i l i z e d  by gamma r a d i a t i o n  ( 2 . 5  Megarads) .  No 
pyrogen ic  r e a c t i o n s  t o  t h e s e  compounds have  been r e p o r t e d .  

The 32P-DFP i s  a l so  a s s a y e d  by u s  f o r  DFP c o n t e n t ,  r a d i o a c t i v i t y  
and r a d i o p u r i t y .  The methods used a re  t h o s e  p u b l i s h e d  by 
Athens and co-workers  (Blood 1 4 : 3 0 3 ,  1959). 

i 
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Application for use of humans as experimental subjects Page 3 

V. Radioisotopes and New Drugs: 

If the study involves radioisotopes, indicate action of the ORAU 
Medical Division Isotope Committee. If new drugs are involved, 
indicate that appropriate application to FDA has been made. 

Approved 2 2  February 1968 

VI. Responsibility of Senior Investigator: 

The principal investigator wil l  follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining ''informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safeguarding the interests 
of the participants under study. Any significant changes in methods of 
procedure or  of the development of unexpected r i sks  will be brought 
to the attention of Committee on Human Studies. 

/PLY Signatures: 
v Investigator 

Starting Date ;scs, 

Investigator 

Investigator 

MEDICAL DIVISION REVIEW 

VLI. The application described above has been subjected to review and has 
been approved. 

Chairman 
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REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medic a1 Division 

Principal I n v e s t i g a t o r : a  d i *  Identifying No. f 

Comments: 

Dr. Vodopick was present fo r  this discussion. The project was approved. 
The only question was in regard to which "consent form" would be used. 

Approved: July 10, 1969 (date) 

Disapproved: (date) Secretary, Committee on Human Studies 

I 
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TO: Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

APPLICATION FOR THE USE O F  HUMANS AS EXPERIMENTAL SUBJECTS 

(Three  copies required. Use r e v e r s e  s ide of these forms if additional 
space  is needed.) 

Date A l y  1 0 ,  1969 

I. Senior Investigator: C.  L .  Edwards,  M.D. 

Co-hvestigators: R .  L .  Hayes,  Ph.D.,  N .  T e h r a n i a n ,  M . D .  

R .  K n i s e l e y ,  M . D . ,  F .  Goswi t z ,  M . D .  

R .  T a n i d a ,  M . D . ,  and  H.  Vodopick,  M . D .  

Title of Project: Tumor Scann ing  w i t h  Gal l ium-67 

LI. Objectives of Experiment: (Use additional blank pages if needed.) 
The o v e r a l l  o b j e c t i v e  of t h i s  s t u d y  i s  t o  e v a l u a t e  g a l l i u m - 6 7  
c i t r a t e  as a r a d i o p h a r m a c e u t i c a l  f o r  s c a n n i n g  tumors  of t h e  
bone and  s o f t  t i s s u e s .  

Phase  I of t h e  s t u d y  w i l l  i n v o l v e  o b t a i n i n g  d a t a  on s a f e t y  
and  r a d i a t i o n  d o s i m e t r y .  Phase  I1 w i l l  be a t e s t  of e f f i c a c y  
i n  which w e  hope  t o  l e a r n  what  t y p e s  of tumors  c a n  be d e t e c t e d  
t h r o u g h  t h e i r  a b i l i t y  t o  c o n c e n t r a t e  ga l l i um-67 .  P h a s e  I11 
w i l l  be t o  d e t e r m i n e  r e l i z b i l i t y  i n  d i s t i n g u i s h i n g  ben ign  
from m a l i g n a n t  l e s i o n s .  

8 

Adopted 4-67 
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11. O b j e c t i v e s  of Exper imen t  ( c o n t i n u e d )  

Through e a c h  of t h e  s p e c i f i c  p h a s e s ,  i t  i s  o u r  a i m  t o  
e v a l u a t e  v a r i o u s  s c a n n i n g  t e c h n i q u e s ,  s c a n n i n g  t imes ,  d o s e s ,  
and  equipment  for optimum i n f o r m a t i o n .  I t  i s  a l s o  o u r  
o b j e c t i v e  t o  l e a r n  what w e  c a n  r e g a r d i n g  t h e  mechanism 
of ga l l i um-67  tumor  l o c a l i z a t i o n .  

t 
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IU. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for single 
session, total number of sessions, total duration of study, methods 
used to screen subjects, etc. (Use additional blank pages if needed.) 

Phase I i n c l u d e s  g i v i n g  up t o  5 m C i / 7 0  kg body we igh t  of 
c a r r i e r - f r e e  ga l l ium-67 c i t r a t e  t o  approx ima te ly  5 0  
p a t i e n t s  w i t h  known m a l i g n a n t  neoplasms.  
whole-body r e t e n t i o n ,  u r i n e  and f e c a l  e x c r e t i o n  d a t a  w i l l  
be compiled where p o s s i b l e  f r o m  which i n t e r n a l  r a d i a t i o n  
d o s e s  w i l l  be  c a l c u l a t e d .  Te rmina l  p a t i e n t s  w i l l  be 
i n c l u d e d  i n  t h e  s t u d y  and data o b t a i n e d  from e x t e r n a l  
c o u n t i n g  w i l l  be supplemented w i t h  a s s a y  o f  t i s s u e  
o b t a i n e d  a t  a u t o p s y .  

Phase I1 w i l l  be  l i m i t e d  t o  p a t i e n t s  w i t h  known ma l ignan t  
neoplasms t h a t  c a n  b e  presumed t o  be l i f e - s h o r t e n i n g ,  i . e . ,  
e x c l u d i n g  c u r a b l e  s k i n  c a n c e r s ,  e t c .  A l a r g e  number of 
p a t i e n t s  (more t h a n  100) w i l l  be  needed t o  meet t h e  
o b j e c t i v e s  o f  Phase  11. ( c o n t i n u e d )  

Blood c l e a r a n c e ,  

IV. Possible hazards and their evaluation: 

Phase I s t u d i e s  are d e s i g n e d  s p e c i f i c a l l y  t o  assess t h e  
r a d i a t i o n  h a z a r d  from t h e  p r e p a r a t i o n .  Each b a t c h  w i l l  be 
pyrogen t e s t e d  and t e r m i n a l l y  s t e r i l i z e d ,  t h e r e b y  r e d u c i n g  
t h e  h a z a r d  of untoward p y r o g e n i c  r e a c t i o n  t o  a minimum. 

P a t i e n t s  w i t h  s e v e r e  bowel d i s o r d e r s  cou ld  e x p e r i e n c e  
d i f f i c u l t y  w i t h  t h e  l a x a t i v e s .  L a x a t i v e s  w i l l  be o m i t t e d  
where such  a h a z a r d  i s  r e c o g n i z e d  c l i n i c a l l y .  
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111. Methods of Procedure  ( c o n t i n u e d ) :  

Each p a t i e n t  s e l e c t e d  f o r  Phases  I and I1 s t u d i e s  w i l l  be 
g i v e n  an  i n t r a v e n o u s  i n f u s i o n  of c a r r i e r - f r e e  ga l l i um-67  
as  c i t r a t e .  Blood samples  of 3 m l  w i l l  be o b t a i n e d  a t  
5 ,  1 5 ,  3 0 ,  and 6 0  minu tes  ( o r  o t h e r  similar b u t  more 
a p p r o p r i a t e  t imes)  t o  d e t e r m i n e  blood c l e a r a n c e .  Whole 
body c o u n t s  and whole body s c a n s  w i l l  be made d a i l y  f o r  
a t  l ea s t  3 days  and a p p r o p r i a t e  a r e a  s c a n s  w i l l  be  made 
a t  2 4  hours  o r  l a t e r  a c c o r d i n g  t o  t h e  i n d i v i d u a l  case. 
The p a t i e n t  w i l l  be g i v e n  a l a x a t i v e  ( u s u a l l y  30  m l  of 
m i l k  of magnesia  and 1 5  m l  of  c a s c a r a  s a g r a d a )  h s  d a i l y  
X 3 and a n  enema j u s t  p r i o r  t o  t h e  whole body or abdominal  
s c a n s .  

O c c a s i o n a l l y  a p a t i e n t  f u l f i l l i n g  t h e  above c r i t e r i a  w i l l  
be g i v e n  a d o s e  f o r  t h e  e x p l i c i t  pu rpose  of  o b t a i n i n g  
a s s a y s  from t i s s u e s  a t  a u t o p s y ,  i f  t h e  p a t i e n t  i s  s u s p e c t e d  
t o  be t e r m i n a l  o r  f o r  a s s a y  of a s u r g i c a l  specimen i f  h e  
i s  t o  undergo any  e x c e p t i o n a l  s u r g e r y .  

i 

i 
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V. Radioisotopes and New Drugs: 

If the study involves radioisotopes, indicate action of the OPAU 
Medical Division Isotope Committee. If new drugs a r e  involved, 
indicate that appropriate application to FDA has been made. 

The u s e  o f  t h i s  p r e p a r a t i o n  i n  t h i s  s t u d y  h a s  been  approved  
by t h e  I s o t o p e  Commit tee  of t h e  ORAU M e d i c a l  D i v i s i o n ,  and 
a n  a p p l i c a t i o n  f o r  exempt ion  ( I N D  5 4 8 9 )  h a s  been  f i l e d  w i t h  
t h e  FDA. 

VI. Responsibility of Senior Investigator: 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent'' from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safeguarding the interests 
of the participants under study. Any significant changes in methods of 
procedure or  of the development of unexpected r isks  will be brought 
to the attention of Committee on Human Studies. 

Signatures: 
I 

/f'67 

Investigator 

Investigator 

MEDICAL DIVISION R E V E W  

VII. The application described above has been subjected to review and has 
been approved. 

.. 



TUMOR SCANNING WITH GALLIUM-67 

C. L. Zdwards, M . D . ,  and R. L. Hayes ,  Ph.D. 

S i n c e  t h e  b e g i n n i n g ,  c l i n i c a l  s c i n t i s c a n n i n g  has been concerned 

l a r g e l y  w i t h  l o c a t i n g  tumors .  

ach ieved  w i t h  organ  s p e c i f i c  s cann ing  a g e n t s  such  as  Tc-99m p e r t e c h -  

n i t a t e  for t h e  b r a i n ,  13'1 f o r  t h e  t h y r o i d ,  c o l l o i d a l  lg8Au for t h e  

l i v e r ,  and 85Sr  f o r  t h e  bones.  

s p e c i f i c  o rgan  scann ing  t e c h n i q u e s  and t h e  obv ious  need f o r  a more 

g e n e r a l  method of l o c a t i n g  tumors  h a s  n u r t u r e d  t h e  hope,  as y e t  

v a i n ,  t h a t  a p a r t i c u l a r  r a d i o p h a r m a c e u t i c a l  could be  found t h a t  

would c o n c e n t r a t e  i n  any  o r  a l l  tumors  i r r e s p e c t i v e  of t y p e  o r  

l o c a t i o n .  A number of a g e n t s  have  been s u b j e c t e d  t o  l i m i t e d  

c l i n i c a l  i n v e s t i g a t i o n .  These i n c l u d e  i o d i d e ,  i o d i n a t e d  a lbumin ,  

i o d i n a t e d  f i b r i n o g e n ,  i o n i z  mercury  as well as l a b e l e d  c h l o r m e r o d r i n ,  

and  se l en ium as  s e l e n i t e ,  selenate and se l enometh ion ine .  More 

complex chemicals, such  as t h e  p o r p h y r i n s  have a l so  been s t u d i e d .  

Each h a s  had o n l y  l i m i t e d  Success and none h a s  a c h i e v e d  wide 

c l i n i c a l  a p p l i c a t i o n .  We now know t h a t  carr ier-free g a l l i u m  

when i n j e c t e d  i n t r a v e n o u s l y  a s  c i t r a t e  i s  a l s o  c o n c e n t r a t e d  i n  

some human neo2lasms.  The mechanism of t h e  l o c a l i z a t i o n  i s  o b s c u r e  

b u t  a p p a r e n t l y  n o t  s p e c i f i c  for a n y  one h i s t o l o g i c a l  t y p e .  

By f a r  t h e  g r e a t e s t  s u c c e s s  h a s  been 

The e a r l y  s u c c e s s  i n  d e v e l o p i n g  

Approximzte ly  one y e a r  a g o ,  w h i l e  e v a l u a t i n g  g a l l i u m  a s  a 

bone scann ing  a g e n t ,  w e  observed  c o n c e n t r a t i o n s  o f  r a d i o i c t i v e  

gal l ium in t h e  non-osseous tumor of a p a t i e n t  w i t h  Hodgk in?s  

disease. T h i s  has l e d  t o  a study sf gal l ium-67 a s  a broad 

spectrum scann ing  a g e n t  101- o s s e o u s  o r  non-osseous tumors. Hayes 
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and associates have  found e x c e l l e n t  i n t r a c e l l u l a r  l o c a l i z a t i o n  of 

g a l l i u m  i n  a t r a n s p l a n t a b l e  m a l i g n a n t ,  p o o r l y  d i f f e r e n t i a t e d  

neoplasm t h a t  grows i n  F ischer -344  i n b r e d  r a t s  ( F i g .  1). 

shows t h e  r a d i o a c t i v i t y  i n  t h e  tumor of t h e  r a t ' s  t h i g h  w i t h  lesser 

c o n c e n t r a t i o n s  of t h e  g a l l i u m  i n  t h e  l i v e r  and  s k e l e t o n .  T h i s  

tumor compr ised  a p p r o x i m a t e l y  1% of t h e  r a t ' s  body w e i g h t ,  b u t  

r e t a i n e d  a p p r o x i m a t e l y  30% of t h e  i n j e c t e d  r a d i o a c t i v i t y .  

a n i m a l  tumor a p p e a r s  t o  be a s u i t a b l e  model f o r  f u r t h e r  expe r imen t s .  

The s c a n  

T h i s  

G a l l i u m - 6 7  i s  accelerator produced and h a s  been made a v a i l a b l e  

t o  u s  by t h e  I s o t o p e  Development C e n t e r  of t h e  Oak Ridge N a t i o n a l  

Labora to ry .  

s cann ing  a g e n t .  

of ga l l ium-67.  I ts  78-hour ha l f - l i f e  i s  conven ien t .  I t  d e c a y s  

by e l e c t r o n  c a p t u r e ,  g i v i n g  off f o u r  main gamma r a y s .  The modera te  

e n e r g i e s  of t h e  1 8 4  and 2 9 6  Kev gammas are s u i t a b l e  for u s e  w i t h '  

commerc ia l ly  a v a i l a b l e  s c a n n e r s  and  s c i n t i l l a t i o n  cameras. 

It has many r a d i a t i o n  c h a r a c t e r i s t i c s  of an i d e a l  

T a b l e  1 l i s t s  some of t h e  p h y s i c a l  c h a r a c t e r i s t i c s  

For this s t u d y ,  s c a n s  were made u s i n g  a s p e c t r o m e t e r  window 

s e t t i n g  of 1 6 0  t o  320 Kev. 

t h e  carrier-free ga l l ium-67 c i t r a t e  ( 7  mg sodium c i t r a t e  p e r  kg) 

i s  a d m i n i s t e r e d  i n t r a v e n o u s l y  i n  doses of 7 0  m i c r o c u r i e s  p e r  k i l o -  

gram. Approximate ly  10-15% of t h e  dose i s  e x c r e t e d  i n  t h e  f e c e s  

and  20-30% i s  e x c r e t e d  i n  t h e  u r i n e .  T o  r i d  t h e  bowel of rad io-  

a c t i v i t y ,  w e  g i v e  t h e  p a t i e n t  a d a i l y  l a x a t i v e  and a d m i n i s t e r  

enemas j u s t  p r i o r  t o  scann ing .  Scans  c a n  be made a t  24 h o u r s  

b u t  b e t t e r  c o n t r a s t  i s  o b t a i n e d  a t  4 8  h o u r s .  The i n t e r n a l l y  

abso rbed  r a d i a t i o n  dose i s  e s t i m a t e d  t o  be 0 .3  r ads  p e r  m i l l i c u r i e  

t o  t h e  whole body assuming no  e x c r e t i o n  and uniform d i s t r i b u t i o n .  

A f t e r  s t e r i l i z a t i o n  and pyrogen t e s t i n g ,  
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The dose t o  t h e  bone i s  e s t i m a t e d  t o  be 2 . 0  r a d s  p e r  m i l l i c u r i e  

assuming 1 0 0 %  d e p o s i t i o n  i n  t h e  bone. 

We have  now s t u d i e d  4 1  p a t i e n t s  w i t h  a v a r i e t y  of i n c u r a b l e  

tumors  u s i n g  carr ier-free ga l l ium-67 c i t r a t e .  I n  23 p a t i e n t s  t h e  

s c a n s  have demons t r a t ed  tumor s i t e s  w e l l  enough t o  be  judged  as 

c l i n i c a l l y  u s e f u l .  

i n  t h i s  s t u d y  and a c l a s s i f i c a t i o n  as t o  whether  t h e  s c a n s  were 

p o s i t i v e  or n e g a t i v e  from t h e  s t a n d p o i n t  of t h e i r  b e i n g  judged as 

T a b l e  2 l i s t s  t h e  t y p e s  of p a t i e n t s  i n c l u d e d  

c l i n i c a l l y  u s e f u l  i n  l o c a t i n g  tumors .  

LYMPHOMAS 

O f  t h e  4 1  p a t i e n t s  s t u d i e d ,  23 have  been p a t i e n t s  w i t h  some 

form of m a l i g n a n t  lymphoma. T h i s  r e f l ec t s  t h e  p a t i e n t  p o p u l a t i o n  

p e c u l i a r  t o  o u r  h o s p i t a l  r a t h e r  t h a n  any  presumpt ion  of e f f i c a c y ,  

a l t h o u g h  from t h e  beg inn ing  it was hoped t h a t  t h e  p r o c e d u r e  would 

assist  t h e  s t a g i n g  of Hodgkin ' s  d i s e a s e  and o t h e r  lymphomas. S i x  

p a t i e n t s  w i t h  r e t i c u l u m  c e l l  sarcoma were scanned and a l l  s i x  showed 

s i g n i f i c a n t  l o c a l i z a t i o n  i n  t h e  tumor. 

Case 1 ( F i g .  2 ) .  This 6-year-old boy had a r a p i d l y  e n l a r g i n g  

tumor o f  t h e  l e f t  a x i l l a  e x t e n d i n g  i n t o  t h e  l e f t  s i d e  o f  h i s  neck 

w i t h  c o n s i d e r a b l e  t e n d e r n e s s  and edema. Histologically it proved 

t o  b e  a r e t i c u l u m  c e l l  sarcoma. The whole body s c a n  a a d e  a t  

24 h o u r s  a f t e r  t h e  d o s e  of g a l l i u m  shows most of t h e  r a d i o a c t i v i t y  

t o  b e  i n  t h e  tumor.  

Case 2 ( F i g .  3 ) .  T h i s  p a t i e n t  is a 73-year-old man with an 

obv ious  tumor of t h e  neck  which w e s  n e i t h e r ,  t e n d e r  o r  edematous.  

H i s t o l o g i c a l l y  t h e  t u m o r  was shown to be e r e t i c u i w .  c e l l  saxorna. 

The s c a n  of t h e  head and to rso  shows n e a r l y  a l i  t h e  r e t a i n e d  Tadio- 
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a c t i v i t y  t o  be p r e s e n t  i n  t h e  tumor.  

a c t i v i t y  i n  t h e  l i v e r  compared t o  t h e  tumor.  

o f  t h e  neck shows t h e  tumor t o  c o n s i s t  of a number of masses. 

N o t i c e  p a r t i c u l a r l y  t h e  

The a n t e r i o r  s c a n  

Case 3 ( F i g .  4). T h i s  p a t i e n t  i s  a 45-year-old l a d y  w i t h  

a r a p i d l y  e n l a r g i n g  abdominal  mass. 

laparo tomy and was shown t o  be a r e t i c u l u m  c e l l  sarcoma. 

The mass was b i o p s i e d  a t  

The s c a n s  

show t h i s  mass t o  be compr ised  of s e v e r a l  tumors .  

c u l a r l y  a p p a r e n t  on t h e  l a t e r a l  scan. 

T h i s  is p a r t i -  

The l e s i o n  i n  t h e  neck ,  

l o c a t e d  unde r  t h e  i n s e r t i o n  of t h e  s t e r n o c l e i d o m a s t o i d  and c l a v i c l e  

was asymptomatic  and had e l u d e d  t h e  a t t e n t i o n  of t h e  p a t i e n t  a s  

w e l l  as a number of examine r s .  

Case 4 ( F i g .  5 ) .  T h i s  p a t i e n t  i s  a 73-year-old female w i t h  

Histo- 

The nodes  

Hodgkin 's  d i s e a s e  i n v o l v i n g  t h e  lymph nodes  of t h e  neck. 

l o g i c a l l y  t h i s  was d e s c r i b e d  as a Hodgkin ' s  granuloma.  

were t e n d e r  t o  t o u c h  and can  be  c l e a r l y  s e e n  on t h e  neck s c a n  made 

t h r e e  d a y s  a f te r  t h e  i n j e c t i o n  of t h e  i s o t o p e .  Un l ike  t h e  nodes 

i n  Case 2 ,  t h e s e  are n o t  huge. 

a f t e r  t h e  d o s e  shows t h e  r a d i o a c t i v i t y  s t i l l  i n  t h e  c e r v i c a l  nodes.  

The whole-body s c a n  made s i x  d a y s  

I n  c o n t r a s t  t o  t h e  p r e v i o u s  cases w i t h  v e r y  l a r g e  tumors ,  o n l y  a 

s m a l l  f r a c t i o n  of t h e  r e t a i n e d  r a d i o a c t i v i t y  a p p e a r s  i n  t h e  tumor.  

Most of t h e  a c t i v i t y  i s  d i s t r i b u t e d  i n  t h e  l i v e r ,  s p l e e n ,  and 

t h e  c e n t r a l  s k e l e t o n .  The p i c t u r e  i s  r e m i n e s c e n t  of a s c a n  w i t h  

a r a d i o a c t i v e  c o l l o i d .  We now r e c o g n i z e  t h i s  as t h e  normal  

d i s t r i b u t i o n  i n  p a t i e n t s  w i t h o u t  tumor o r  a t  l e a s t  w i t h o u t  tumor 

l o c a l i z a t i o n .  

Case 5 ( F i g .  6). T h i s  54-year-old man w i t h  Hodgkin ' s  d i s e a s e  

i n v o l v i n g  p r i n c i p a l l y  t h e  lymph nodes i n  t h e  r i g h t  lund  had been 
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s u b j e c t e d  t o  a thoracotomy i n  a n  e f f o r t  t o  e s t a b l i s h  t h e  d i a g n o s i s .  

These e n l a r g e d  nodes can be c l e a r l y  s e e n  on t h e  X r a y  and on t h e  

scan .  The s c a n  a lso shows a c t i v i t y  a l o n g  t h e  t r a c h e a  presumably 

i n  t h e  p a r a t r a c h e a l  lymph nodes and i n  t h e  o p p o s i t e  l u n g .  

One of t h e  more obv ious  p o s s i b l e  c l i n i c a l  a p p l i c a t i o n s  of 

t u n o r  scann ing  would be i n  t h e  s t a g i n g  o f  Hodgkin 's  d i s e a s e .  

be of h e l p  it must be c a p a b l e  o f  d e t e c t i n g  tumors  n o t  o t h e r w i s e  

e a s i l y  demons t r a t ed ,  e s p e c i a l l y  s m a l l  tumors  deep  in t h e  abdomen. 

I n  5 of t h e  11 p a t i e n t s  w i t h  Hodgkin ' s ,  w e  were u n a b l e  t o  d e t e c t  

tumors  on t h e  scans .  I n  each  t h e  d i s e a s e  invo lved  small p e r i a o r t i c  

To 

lymph nodes demons t r a t ed  by lymphangiography. 

On t h e  o t h e r  hand ,  t h e  uppe r  abdomen i s  a n  area t h a t  i s  

p a r t i c u l a r l y  d i f f i c u l t  t o  e v a l u a t e  i n  p a t i e n t s  w i t h  lymphoma and 

t o  a c e r t a i n  e x t e n t  o t h e r  tumors .  Large tumors  c a n  e x i s t  t h e r e  

w h i l e  p roduc ing  v e r y  f e w  symptoms and only  s u b t l e  changes  on X r n y s .  

It i s  d i f f i c u l t  and haza rdous  t o  f i l l  t h e s e  nodes f o r  lymphangio- 

g raphy  

Case 6 ( F i g .  7 ) .  T h i s  p a t i e n t  i s  a 28-year-old female w i t h  

Hodgkin ' s  d i s e a s e  of a p p r o x i m a t e l y  s i x  y e a r s  d u r a t i o n .  During 

t h e  c o u r s e  of h e r  i l l n e s s ,  s h e  has  had r e p e a t e d  e p i s o d e s  of loca l  

t u m o r  t r e a t e d  w i t h  t e l e t h e r a p y .  The small  s c a n  a t  t h e  lower l e f t  

shows g a l l i u m  c o n c e n t r a t e d  i n  i n g u i n a l  and i l i a c  lymph nodes  t h a t  

were p a l p a b l y  e n l a r g e d .  The r e c t a n g l e  i n d i c a t e s r t h e  l i m i t s  of 

t h e  f i e l d  o f  i r r a d i a t i o n  g i v e n  as t r e a t m e n t  s h o r t l y  a f t e r  t h e  scan .  

The l a r g e r  s c a n  a t  t h e  r i g h t ,  made 7 months l a t e r ,  i s  a c t u a l l y  

a compos i t e  of a n t e r i o r  s c a n s  of t h e  c h e s t  and abdomen j o i n e d  

t o g e t h e r .  The p a t i e n t  had r e t u r n e d  w i t h  f e v e r ,  a n o r e x i a ,  and 
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weigh t  loss. 

b u t  seemed h a r d l y  enough d i s e a s e  t o  a c c o u n t  f o r  h e r  symptoms. 

Lymphangiography showed some involvement  i n  t h e  l e f t  i l i a c  nodes 

and e x t e n s i v e  co l l a t e ra l  c i r c u l a t i o n  i n  t h e  p e l v i s .  Nodes h i g h e r  

up  c o u l d  n o t  be seen .  The s c a n  shows r a d i o a c t i v i t y  c o r r e s p o n d i n g  

t o  t h e s e  e n l a r g e d  i l i a c  lymph nodes ,  b u t  i n  a d d i t i o n ,  a c t i v i t y  

i n  l e f t  a x i l l a r y  nodes ,  m e d i a s t i n a l  tumor ,  a l a r g e r  c o l l e c t i o n  of 

tumor i n  t h e  upper  abdomen j u s t  below t h e  diaphragm. T h i s  i s  

p r e c i s e l y  i n  t h e  area t h a t  i s  so d i f f i c u l t  t o  e v a l u a t e .  The e p i -  

g a s t r i c  tumor was n o t  p a l p a b l e  b u t  d i d  produce  a n t e r i o r  d i s p l a c e -  

ment of t h e  stomach when examined w i t h  a barium meal. 

Enlarged node6 were found i n  t h e  l e f t  i n g u i n a l  a r e a  

Four p a t i e n t s  w i t h  lymphocyt ic  lymphosarcoma were s t u d i e d  and 

none showed tumor l o c a l i z a t i o n ,  w h i l e  b o t h  p a t i e n t s  w i t h  t h e  

l y m p h o b l a s t i c  form of t h e  d i s e a s e  showed good tumor l o c a l i z a t i o n .  

Case 7 ( F i g .  8 ) .  T h i s  83-year -o ld  male w i t h  l y m p h o b l a s t i c  

lymphosarcoma was compla in ing  of e n l a r g i n g  lymph nodes i n  t h e  neck ,  

a x i l l a e ,  and g r o i n .  He u n f o r t u n a t e l y  responded p o o r l y  t o  t r e a t m e n t  

and d i e d  t w o  weeks a f t e r  t h e  s c a n  was made. Pe rmis s ion  f o r  a n  

a u t o p s y  c o u l d  n o t  be o b t a i n e d ,  b u t  w e  d i d  g e t  c o n s e n t  t o  b i o p s y  

o r g a n s  w i t h  a n e e d l e .  Using a l a r g e  b o r e  b i o p s y  n e e d l e ,  t i s s u e  

was o b t a i n e d  fo r  h i s t o l o g i c  examina t ion  and r a d i o a s s a y .  The con- 

c e n t r a t i o n  of ga l l ium-67 i n  t h e  tumor w a s  found t o  be  5-10 times 

t h a t  i n  t h e  l i v e r ,  1 0 - 2 0  times t h a t  i n  t h e  s p l e e n ,  and 50 t o  o v e r  

1 0 0  times t h a t  i n  t h e  blood end muscle .  The c o n c e n t r a t i o n  of t h e  

r a d i o a c t i v i t y  i n  t h e  d i f f e r e n t  nodes co r re sponded  t o  t h e  v i a b i l i t y  

of  t h e  tumor and v a r i e d  i n v e r s e l y  w i t h  t h e  amount of f i b r o s i s  and 

n e c r o s i s .  

1 0 3 0 2 4 5  
e 
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OTHER TUMORS 

Of t h e  p a t i e n t s  w i t h  nonlymphomatous tumors ,  w e  found good 

l o c a l i z a t i o n  i n  3 of 4 p a t i e n t s  w i t h  bronchogenic  ca rc inoma ,  b u t  

none i n  3 p a t i e n t s  w i t h  m u l t i p l e  myeloma and 2 p a t i e n t s  w i t h  

medu l l a ry  c a r c i n o n a  of t h e  t h y r o i d .  

adenocarc inome,  one of which had a T o o r l y  d i f f e r e n t i a t e d  t h y r o i d  

ca rc inoma ,  showed good tumor l o c a l i z a t i o n .  

Three p a t i e n t s  w i t h  m e t a s t a t i c  

Case 8 ( F i g .  9 ) .  T h i s  p a t i e n t  i s  a 52-year-old man w i t h  

bronchogenic  carcinoma. 

ment of t h e  r i g h t  lower l o b e .  

On ches t  X r a y  he had e x t e n s i v e  invo lve -  

The s c a n  shows r a d i o a c t i v i t y  

c o r r e s p o n d i n g  t o  t h e  l e s i o n  p l u s  a c t i v i t y  l o c a l i z e d  i n  t h e  r i g h t  

u p p e r  q u a d r a n t .  

b u t  s i n c e  w e  see so l i t t l e  i n  t h e  o t h e r  normal  s i tes ,  n a n e l y ,  t h e  

s p l e e n  and c e n t r a l  s k e l e t o n ,  it nay i n d i c a t e  e x t e n s i v e  h e p a t i c  

metastases. U n f o r t u n a t e l y ,  t h e  p a t i e n t  d i e d  elsewhere w i t h o u t  

t h e  b e n e f i t  of a n  a u t o p s y  

T h i s  a c t i v i t y  was i n t e r ? r e t e d  as i n  t h e  l i v e r  

Case 9 ( F i g .  10). T h i s  p a t i e n t  i s  a 73-year-old man w i t h  a 

r a p i d l y  e n l a r g i n g  g o i t e r  and pulmonary metastases v i s i b l e  on X r a y .  

A t o t a l  t hy ro idec tomy w a s  done and t h e  l e s i o n  was shown t o  be a 

p o c r l y  d i f f e r e n t i a t e d  thyx-oid carc inoma.  The pulmsnary metastases 

f a i l e d  t o  c o n c e n t r a t e  any  i o d i n e  and almost no s e l e n o m e t h i o n i n e  

o r  indium. The s c a n  made w i t h  g a l l i u m  shows most of t h e  r a d i o -  

a c t i v i t y  t o  be  i n  t h e  pulmonary metastases. 

I n  c o n s i d e r i n g  t h e  p o s s i b l e  mechanisms f o r  g a l l i u m  tumor 

l o c a l i z a t i o n ,  it was t h o u g h t  t h a t  t h i s  most l i k e l y  was r e l a t e d  

somehow t o  t h e  p r o t e i n - b i n d i n g  p r o p e r t i e s  of g a l l i u .  T t  i s  kzown 

t h a t  minu te  q u a n i l t i e s  of g a l l i u m  i n j e c t e d  i n t r a v e n o u s l y  are  
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q u i c k l y  bound t o  plasma p r o t e i n .  

indium behaves s i m i l a r l y  when i n j e c t e d  i n t r a v e n o u s l y  i n  a ca r r i e r -  

f r e e  s t a t e ,  t h e  p r e v i o u s  p a t i e n t  (Case 9) was g i v e n  an i n t r a v e n o u s  

i n j e c t i o n  of indium-113m c i t r a t e ,  b u t  t h e  s c a n  s!-.owed no t u m o r  * 

l o c a l i z a t i o n .  

S i n c e  it was a l so  known t h a t  

TUMORS OF THE BONE 

F o r  y e a r s  it has been known t h a t  s o l u b l e  g a l l i u m  i n j e c t e d  

i n t r a v e n o u s l y  w i l l  be  c o n c e n t r a t e d  i n  bones.  Gallium-68 g i v e n  

w i t h  s t a b l e  carr ier  g a l l i u m  h a s  been used  as a bone scann ing  a g e n t ,  

a l t h o u g h  t h e  n e c e s s i t y  of g i v i n g  car r ie r  o b v i a t e s  wide c l i n i c a l  

a p p l i c a t i o n  as y e t .  As carr ier-free 67Ga w i l l  a lso l o c a l i z e  i n  

s k e l e t a l  tumors, it can  be used  t o  detect  osseous and non-osseous 

tumors  

Case 10 ( F i g .  11). T h i s  17-year -o ld  g i r l  has wide ly  d i s -  

semina ted  Ewing ' s  sarcoma. The s c a n  shows numerous osseous 

metastases, h e r  s k u l l ,  humerus,  r i b s ,  s p i n e ,  and p e l v i s .  

Case 11 ( F i g .  12). T h i s  p a t i e n t  i s  a 62-year-old man w i t h  

d i s s e m i n a t e d  p o o r l y  d i f f e r e n t i a t e d  adenocarcinoma.  

w a s  made a f t e r  he had become p a r a p l e g i c  d u e  t o  tumor i n v o l v i n g  t h e  

The d i a g n o s i s  

v e r t e b r a e .  A f t e r  a laminectomy he  was i r r a d i a t e d  w i t h  r e l i e f  of 

h i s  p a r a p l e g i a  o n l y  t o  d e v e l o p  p a i n  i n  h i s  p e l v i s  a n d  s h o u l d e r s .  

The s c a n s  show e x t e n s i v e  tumor l o c a l i z a t i o n .  The t u m o r s  were n o t  

p a l p a b l e  b u t  have produced minimal  changes  on t h e  X r a y  i n d i c a t i v e  

of osseous involvement .  

Case 12 ( F i g .  131. T h i s  30-year-old man w i t h  s t a g e  I V  E 

t iodgkin ' s  d i s e a s e  h a s  osseous and non-csseous  tumors  shown on t h e  

s c a n .  The s c a n  of t h e  s h o u l d e r  shows a c t i v i t y  i n  t h e  l e f t  humerus 

and a x i l l a r y  node. The s c a n  of t h e  p e l v i s  shows a c t i v i t y  i n  i l i a c  

nodes  and t h e  i l i u m .  

1 0 3 0 2 4 1  * 

4 



-9-  

D I s c u s s I 0 1.1 
Based on o u r  o b s e r v a t i o n s  i n  p a t i e n t s  and a n i m a l s  t o  d a t e ,  

w e  b e l i e v e  t h a t  t h e  g a l l i u m  i s  l o c a l i z e d  i n t r a c e l l u l a r l y  i n  some 

b u t  n o t  all v i a b l e  m a l i g n a n t  neoplasms.  

t h e  tumor it s t a y s  f o r  days .  

tumor at t h e  expense  o f  t h e  h e p a t i c ,  s p l e n i c ,  and s k e l e t a l  

l o c a l i z a t i o n s  s u g g e s t i n g  some c o m p e t i t i v e  r e l a t i o n s h i p .  The 

mechanism is unknown nor  i s  it known whether  t h e r e  i s  more t h a n  

one  mechanism f o r  t h e  l o c a l i z a t i o n  i n  o s s e o u s  l e s i o n s .  The con- 

c e n t r a t i o n  i n  t h e  tumor is  n o t  a f f e c t e d  by t h e  amount of c i t r a t e  

Once t h e  g a l l i u m  i s  i n  

The g a l l i u m  concentrate-sin t h e  

g i v e n  w h i l e  add ing  c a r r i e r  g a l l i u m  r e d u c e s  t h e  tumor t o  bone r a t i o  

even  w i t h  v e r y  low l e v e l s  of car r ie r .  

What i s  t h e  s i g n i f i c a n c e  of t h e s e  f i n d i n g s ?  F i r s t ,  t h e r e  i s  

t h e  p o s s i b l e ,  b u t  as  y e t  unproven,  c l i n i c a l  u s e f u l n e s s  of ga l l ium-67 

as a b road  spec t rum tumor scann ing  a g e n t .  Whether it becomes 

u s e f u l  c l i n i c a l l y  w i l l  depend upon how r e l i a b l y  it w i l l  show small 

l e s i o n s  deep  i n  t h e  body. So fa r  it h a s  n o t  done p a r t i c u l a r l y  w e l l  

i n  t h i s  r e g a r d .  Pe rhaps  a b e t t e r  u n d e r s t a n d i n g  of t h e  mechanism 

o f  t h e  m o c a l i z a t i o n  w i l l  l e a d  t o  methods of enhancing  t h e  tumor 

c o n c e n t r a t i o n  o r  a t  l e a s t  augment t h e  c o n t r a s t  between tumor a n d  

nontumor t i s s u e .  I t  is  c o n c e i v a b l e  t h a t  w i t h  b e t t e r  s cann ing  s k i l l  

or equipment  w e  c o u l d  have d e t e c t e d  tumor i n  more of t h e  small 

abdominal  nodes  i n  t h e  p a t i e n t s  w i t h  Hodgkin ' s  d i s e a s e .  

Because of mutua l  i n t e r e s t  i n  t h i s  area,  w e  p rovided  Winchel l  

and of t h e  Conner Labora to ry  some of t h e  ga l l ium-67 

p r e p a r a t i o n .  They gave  some to s e v e r a l  p a t i e n t s  w 5 0  were t h e n  

I 0 3 0 2 4 8  * 



-10- 

s t u d i e d  w i t h  t h e  tomographic  s c a n n e r  des igned  by Anger. 

i n s t r u m e n t  t h e y  were a b l e  t o  d e t e c t  a small e p i g a s t r i c  Hodgkin 's  

tumor t h a t  w a s  l a t e r  conf i rmed a t  laparo tomy.  The tumor had n o t  

been s e e n  w i t h  lymphangiography. 

i n n o v a t i o n s  may make t h e  small i n t e r n a l  l e s i o n s  more r e a d i l y  

d e t e c t a b l e  . 

With t h e i r  

T h i s  o r  o t h e r  i n s t r u m e n t a t i o n  

The second p o i n t  o f  s i g n i f i c a n c e  i s  t h a t  here  i s  a p r e v i o u s l y  

unknown r e l a t i o n s h i p  between a s i m p l e  metal and c e r t a i n  ma l ignan t  

tumors .  A b e t t e r  u n d e r s t a n d i n g  of t h i s  r e l a t i o n s h i p  may shed 

f u r t h e r  l i g h t  on t h e  metabolism of tumors .  Obvious ly  f u r t h e r  

e x p e r i m e n t s  w i t h  a n i m a l  and human neoplasms must  be c a r r i e d  o u t .  
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No. 9 Tumor Scanning with 67Ga 

This project is being continued to collect more data especially 
on patients previously studied. To date 357 patients have been scanned 
with 67Ga at ORAU. Some of these have been studied as part  of other 
specific investi ations such as scandium-augmented 67Ga study and the 
comparison of with 67Ga. 

the rest of the data, evaluating and reporting the results. No untoward 
reactions have been reported from the Cooperative Group and m e  were 
seen in our 357 patients. 

The Cooperative Group study is completed except for compiling 
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MEMORANDUM 

--- 23 June lo<? 
DATE------ 

I)r . h d r e w s  
TO 

Ilol.lml-Anima1 Tissue-Distr ibut ion 

f idn in is t ra t ion  0:' carrier- 'Tree 5 a i i i ~ ~ - G 7  t o  animals r e s u l t s  i n  loce l iza t ion  
oC the  radionuclide primaril:; i n  t h e  bone, l iyer,  spleen, bone mrroir ,  and 
kidney. 
z,;e of t h e  animal and t h e  s t r a i n .  Sore recent e7:idence ind ica tes  t h e t  sex 
m;' also be a f a c t o - .  

The relati-j:e l o c a l i z e t i o n  i n  \arior?s tissEes i s  a Y e c t e d  both -12:; 

A n i m l  Tumors Studied 

A number of' rat  and nouse t m o r s  both t ransplanted and spontaneous ha-+e been 
in:-estizated. A l l  have shoT,m l o c a l i z a t i o n  02 32llPm-,57 i n  t h e  tumor t i s s u e  
but  t h e  r e l a t i v e  concentration c o q z r e d  t o  o ther  t i s s u e s  was o f t e n  rather 
2oor. tumor, 
t h e  A i 3  nouse spor;taneous thymom, t h e  ii-j259 transplanted r a t  hepatom, t h e  
ZS3- j% transplanted mouse p e p u t i a l  gland t m o r ,  2nd t h e  lJalker-25S t r a c s -  
s l a n t e d  rat  tumor, apgro::imtely i n  t h a t  order  0: dezree of l o c a l i z a t i o n .  
The RiT tunor  is  a t ransplanted tumor develored 3: D r .  Comas fron! a spontaneous 
tunor  a r i s in .5  i n  en i r r a d i a t e d  Fischer-344 rct. 
of an animal 5ezrir-g tills pn,--',iculer tunor.  
15 or" t h e  body \;eight ar?d co:itained about 20-jO:: of  t h e  administered dose. 
The tumor i s  v e r j  s l a i - . p o v i n ~ ,  poor l j  d i fFerent ia ted ,  >ut is  as y e t  of 
unident i f ied  o r i g i n  n1thoui;h Dr. Nelson feels t h a t  it is Dossibly from 
e p i t h e l i a l  t i s s u e .  
period of 4 months. 
an i q l a n t  period of 7 t o  ,s ;.reeks a t  which tixe t h e  t m o r  weighs 2 t o  j c .  
Secause of t h e  high l o c a l i z e t i o n  of gallim-57 i n  t h e  &T t m o r ,  we ha-.-e 
used it as a nodel t*m,cr i n  nost  of our s t u d i e s .  

Best results so far have been obtained :,Titi1 t h e  Comas "RFT" 

Attached is  a .@li:m-;T scnn 
The :mor xass cons t i tu ted  ab0u.t 

3 

The trnns-slant has been found t o  metastasize a f t e r  e 
I n  our r;';udies we ha.:e nornsl ly  csed t h e  tumor a f t e r  

Local izat ion Studies  

Li.zht microscopic and e l e c t r o n  xicroscopic au toradiopaphic  s t u d i e s  shov t h a t  
t h e  l o c a l i z a t i o n  i n  t h e  RTT tumor i s  associated with -\.iable tumor c e l l s  and 
m ~ c h  less with a reas  of Recrosis.  
radiogram is at tached.  
ind ica te  t h a t  t h e  p,lli11n-57 i s  associated t o  a rxch .;reeter extent  r ~ l i t ' n  
- ,-iable than with necrot ic  tm.or  t i s s u e .  Some subcellu.ler f r a c t i o n a t i o s  
s t z d i e s  of t h e  R?T tLjm.or 'r..e-,.e 3een rrade. !.!e a r e  s t i l l  i n  the process ol" 
de-.-eloping rcore !reclse s e p r a t i o n  techniques : h:are?.er, r e s u l t s  s o  far 
ind ica te  t h a t  t h e  scilliv::!- 57 is  associated aainl;r v i t h  t h e  mitochondrial 
end rnicrosonal Zrections . 
is i.'ound i n  t h e  r 'inel s:!gercetent a2ter cltracentri~. 'u.;ation ar,d onl-:,- rpi.?roxi- 

S.tuciies with tile A:Z ! . .c;: .s~ 

A p r i n t  0:- 2 14-pa:rer microscopic cuto- 
Tissue essay of R F T  tur?ors and Valker-2$ tumors also 

CI&~/- approximtex; PTJ 0:" the tu ror - t i s s i le  zcti-.it:.r 

.-.l ..&bel>- 235 (23 oj: tissue scti7:tty) is ~iz1~;za'i;lc. 
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Local izat ion v i t h  T i r e  

n- -. ~;.:.~ect or Citrate Dose 
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53;s z.;"tcr sd~:inistrz-t io:l  ::i-:h s i n i l a r  poor i.ccclts . 
~:l&iior.ine r e s u l t s  cre coi:si:;tee!lt ::ith resclts iz !I~TIC:IIS i n  thc  cl.j.nicn!.. 
pro.;rm. 

Atttcr;n:ts t o  Enhance 2elc?.ti*.-c .- --_ - -- $c.lliu2-~57 Ttrio:- Tacal-ization 

As Fointed out above, stz>k :;zIl.iuIc i s  not ef'fecti..e IS enhencin; aZen-1; 
s i n c e  it c p p a r e n t l j  s a t u x t e o  t m o r  bindin; sites as vel1 os those i n  Z G ~ " .  

tissr.es . 
an a t t e x F t  t o  decrease the concentration i n  bone es v e l 1  zs t h r t  i n  s o r t  
t i s sws  but  with no posit-i.;e r e s u l t s .  
t h a t  s c m d i m  adxinis tered c i t h e r  b e r m e  or v i t h  c;ell-i:m- 57 cacses (as ::auld 
be Freilicted f rox  pre7;ious s t u d i e s )  rzpid cleerance of :;&li~in?-;? f r o n  so 3 
tissues i n  the EFT tumr :.at -r,;i.t does not dccrezse t h c  conccntrc.tioc ir :;he 
b x o i -  t i s s u e  i t s e l l ' .  E:ic?ence s o  i'ar l r i t h  thc ?LE! t xzo r  i n d i c c t e s  thet  :letter 
reloti-:e t u n o ~  locel iz~. t ioi :  oi? 3illiun:-.;7 (o r  ;clli;m- XJ) mi-;ht be achie  .ed 
:?it11 scandiun: i n  as l i t t l e  t i c e  as 2 t o  4 hov..rs a 3 e r  zdnbnis t ra t ion as  
c o z c r e d  with those obteined a t  24 hours v i t h  :;allic:-<7 elone.  

T!ic inrli-xi: gnti sc!.c:~r- 

Various chelctin:; czents  ( s t ronge r  than c i t r e t e )  ha..e been usefi i n  

I n t e r e s t i n z l y  enou,Th it has been i'o!:nd 

L 

".? 

m i i i ~ ~ . : 7  tuxor  l o c a l i z a t i o n  appears t o  j e  associated v i t i i  , . ia'ole tunor 
,inme. The l o c a l i z a t i o n  i s  Tro'oably i n t r a c e l l u l a r .  T i m  and. c i t r a t e  dcse 
Bo not afl 'ect  t h e  tunor ~ c c a l i z a t i o n .  
e2Yect. A nuxber 0 7  other 
I bcxor agents  cor?.;are ?oorly :;it11 = ; a i i i ~ - . ; 7 .  Tlie1-e i s  a gossibil i t : :  OF 
~i7hzncinz tlie rc1ati.x l o c g l i z a t i o n  oc 2allicr.i- 57 c " . t  errl;. tinc Feriods.  

L 

Tinere a;?,?ears t o  5e sore s i z e  (a*;e) 
SteSle  ,gall iuu:i  sat 'ua tes  tunor "bindin5 s i t e s  ." 

I 0 3 0 2 5 4  



IND 5489 

DEPAZTMENT O F  HEALTH. EDUCATION. AND WELFARE 
PUBLIC H C A L T t i  SLHVICE 

FOOD AWD URUC ADhllNlSrRATlON 

FIOCKVILLE. M A R Y L A N D  20052 

Gould A.  Andrews, M.D. 
Oak Rid.ge Associated University, Inc. 
P .  0 .  Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Andrews: 

APR 2 7  19% 

Reference is made to  your Notice of Claimed Investigational Exemption for  
a New Drug for  Gallium-67 Citrate. 

I t  i s  required t h a t  a sponsor o f  an  Exemption forward a progress report 
of clinical  investigation a t  reasonable intervals not exceeding one year. 
Such reports a i d  us i n  the evaluation of the safety and effectiveness 
of the d r u g  w i t h  respect t o  the proposed plan of study. 
received a report since your October 10, 1974 submission. 
therefore, t h a t  you promptly report a t  th is  time. 

We have not 
We are  requesting, 

I n  the event clinical  study was n o t  init iated or was discontinued d u r i n g  

should include the reason therefor, assurance t h a t  investigators have 
been informed, and  any steps taken w i t h  respect to  unused supplies of the 
d r u g .  
t o  the assigned IND number, and addressed as follows: 

) t r i a l ,  we should be notified promptly. Notification of discontinuance 

Such information should be forwarded i n  t r i p l i c a t e  and directed 

Bureau of Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM 8178-34 
5600 Fishers Lane 
Rockville, Maryland 20852 

Sincerely yours , 

William J .  Gyarfas, M . D .  
Director 
Division of Oncology and 
Radiopharmaceutical Drug Products 
Bureau of Drugs 

L 

j 
i 
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A p r i l  33, 1976 

W i l l i a m  J. Gyarfas ,  M.D. 
Direct o r  
D i v i s i o n  of Oncology and Radiopharmaceut ica l  

Drug P r o d u c t s  
Bureau of  Drugs 
Department of  Hea l th ,  Educa t ion ,  and Welfare 
P u b l i c  H e a l t h  S e r v i c e  
Food and Drug Admin i s t r a t ion  
R o c l n i l l e ,  Maryland 20852 

Dear D r .  Gyarfas:  

S i n c e  t h e  f i r s t  of October ,  1974, we have g iven  98 i n t r a v e n o u s  
doses  o f  Gallium-67 h e r e  a t  t h e  Medical  and Hea l th  S c i e n c e s  D i v i s i o n  
of Oak Ridge Assoc ia t ed  U n i v e r s i t i e s .  
r e a c t i o n  t o  any of t h e s e  i n j e c t i o n s .  

There h a s  been  no untoward 

The m a t e r i a l  w a s  ob ta ined  f r o n  New England Nuclear  Company, 
and i n  some i n s t a n c e s  r e p o r t i n g  w a s  r eques t ed  by t h e  company and 
presumably h a s  been f o w a r d e d  t o  you. 
h a s  been  70 m i c r o c u r i e s  p e r  kg w i t h  a maximum of 6 m i l l i c u r i e s .  

The close t h a t  we have  used  

W e  hope t h a t  t h i s  i n fo rma t ion  w i l l  f u l f i l l  your  needs ,  and we 
w i l l  b e  glad to answer any f u r t h e r  q u e s t i o n s  you may have. 

S i n c e r e l y ,  

/ ? ~  Lz?&q- 
Gould A.  Andrews, F.I.D. 



IN0 5489 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
ROCKVILLE, M A R Y L A N D  20857 

A U 6 Z  1 I Y / ~  

Gould A .  Andrews, M . D .  
Oak Ridge Associated University, Inc. 
Post Office Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Andrews: 

Reference i s  made t o  your Notice of Claimed Investigational Exemption f o r  
a New Drug fo r  Gallium-67 Citrate .  

i t  i s  required t h a t  a sponsor of an  IND forward a progress report of 
c l in ica l  investigation a t  reasonable intervals not exceeding a year. 
Such reports a i d  us i n  the evaluation o f  the safety and effectiveness 
of the drug w i t h  respect t o  the plan of study. 
contain th i s  information. We request t h a t  you report within 30 days. 

I n  the  event study was discontinued during t r i a l ,  we should be not i f ied 
promptly. 
t h a t  investigators have been informed; and the  steps taken with respect t o  
the unused supplies of the d r u g .  This information and your f ina l  progress 
report  should be i n  t r i p l i c a t e  and directed t o  the assigned IND number, and  

Your IND does n o t  

Notification of discontinuance should include the reason; assurance 

\ addressed as follows: 

. Bureau of Drugs HFD-150 
Attention: DOCUMENT CONTROL ROOM t17B-34 
5600 Fishers Lane 
Rockville, Maryland 20857 

Sincerely yours, 

. .@di l l iam J .  Gyarfas, M . D .  
Director 
Division of Oncology and 
Radiopharmaceuti cal Drug Products 
Bureau of Drugs 

I 

I 

! 

1 

i 



Oak Kidge 
Associated 
Universities 

September 19, 1977 

William J. Gyarfas, M.D. 
Director 
Division of Oncology and 

Bureau of Drugs HFD-150 
Attention: DOCUHENT CONTROL ROOM #17-B34 
5600 Fishers Lane 
Rockville, Maryland 20857 

Radiopharmaceutical Drug Products 

Dear Dr. Gyarfas: 

This is in response to your recent letter concerning our IND on Gallium- 
67 Citrate. In view of  the fact that this agent was approved by FDA in May, 
1976 for general diagnostic use, we believe that our IND should be discon- 
tinued since our current applications fall within this use. 

We are continuing to use it as a cancer localizer. Most of the patients 1 
, we are now studying have cancer of the lung, but a few other types of malignancies 

are included. Further investigations are likely to be refinements of procedures 
already published or comparisons with other diagnostic radionuclide preparations. 

As a result of the introduction of Gallium-67 by ORAU, a cooperative 
group of investigators at many institutions carried out an extensive study. 
Several publications have been made or are in preparation. 
you three copies of a recent report on Hodgkin's disease that is representa- 
tive o f  this output. The agent is now widely used in many countries. 

We are sending 

"'?he requirements in the'last paragraph of your letter appear to be 
sacisfied. Some of the investigators have left our staff; those remaining 
are avare that 67Ga is now a standard radiopharmaceutical. 
product as it is needed and thus do not have any residual supplies to dispose 
of. 

We purchase the 

Please let us know if further information is needed. 

Sincerely, 

Gould A .  Andrews, M.D. 



DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE 
PUBLIC HEALTH SERVICE 

FOOD A N D  D R U G  ADMINISTRATION 

ROCKVILLE. MARYLAND 20057 

I 

IND 5489 

Gould A. Andrews, M.D. 
Oak Ridge Associated University, Inc. 
Post Office Box 117 
Oak Ridge, Tennessee 37830 

Dear Dr. Andrews: 

We acknowledge receipt o f  your September 19, 1977 communication regarding 
your discontinued Notice o f  Claimed investigational Exemption for 
Gall ium-67 Citrate. 

The submission not,ifies us that clinical investigation has been dis- 
continued . 
We accept your report contained in the above communication as the final 
report. 

The discontinuance procedure is now considered complete. 
is ag.ain subjected to clinical investigation, it is required that we 
be notified. This may be done by submitting a new IND. Information 
in this discontinued IND may also be included by specific reference. 

If this drug 

\ 
S i  ncerely yours, 

.-..L"8ti/- 
William J. Gyarfas, M.D. 
Director 
Division of Oncology and 
Radiopharmaceutical Drug Products 
Bureau o f  Drugs 

1 0 3 0 2 5 8  . 
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T .'L. 7-- TBe appliczxion d i ? ~ ~ r i i i ~ d  zbove hzs been subjected to review ar,d has 
bce2 q?rovcd. 
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Studies of Total-Body Irradiation in Patients with Hematologic Disorders 

Application for use of humans as experimental subjects Page 2 

IV. ResponsibilitV of Senior Investigator: 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safe-guarding the 
interests of the participants under study. Any significant changes 
in methods of procedure or of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

Starting Date: 

m v e s  tigator 
- . s  

The application described above has been reviewed and approved. 

i 
. I  

Revised October 1969 

10302b8 . 
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REVIEW AND ACTION 

Committee on Iicman Studies 

Oak Ridge Associated Universities 

Medical Division 

Project Title: Studies of Total-Body Irradiation in Patients with Hematologic 

Disorders 

Comments: 
The committee approved this project but recommended the purchase of 
new dosimetry equipment for the METBI facility to allow continuous 
monitoring. 

Approved: $3 / i,, ‘I  4 (date) 

Disapproved: (date) 

Adopted 4-67 

1 0 3 0 2 b 9  
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No. 10 Studies of TBI in Patients with Hematologic Disorders 

With the closing of the clinical facility, the therapeutic total- 
body irradiation project was discontinued after a total of 194 patients 
received exposures of 50 R to 250 R in METBI or  LGTBI. See 1973 
Research Report ORAU-123, page 5 ,  and an updated Table 1. These 
patients are no longer being followed at ORAU. The data are being 
compiled for publication. 



To : Connnittee On Human Studies 

Oak Ridge Associated Universities 

Ned i ca 1 D iv i s ion 

APPLICATION FOR THE USE OF HUEMNS M EXPERIMENTAL SURJECTS 

Date: 9 September 1969 

I, Senior Investigator: Francis A. Goswitz, M.D.  

Co-Investigators : Helen Vodopick, M.D. 

C.C. Lushbaugh, hl .D . ,  Ph.D. 

C.L. Edwards, M.D.,  Clinical Staff 

Tit le of Project : Blood Lymphocyte Survival and 

Distribution in Patients with 

Lymphoproiiferative Disorders 

SI. Objectives of ExTeriment: 

The primary objective of this experiment is to determine 
the survival and distribution of the blood lymphocyte in 
patients with various lymehoproliferative disorders. Un- 
treated patients will be compared with those taking nedi- 
cation (antilymphocyte chemotherapy) or those having 
completed a course of total-body irradiation. 

To obtain data about lynphocyte nass, blood volune 
measurements are indicated, Human radioiodinated serum 
albm.in (R125ISX) will enable us to quantitate the plasma 
volume. When chrmitm-51 is the radioisotope used to label 
lymphocytes, red cell mass can also be determined since the 
chromate ion will attach to erythrocyte membranes. Proportion 
of erythrocytes labeled depends upon the nmber of these cells 
present in t h e  5lCr- labeled lymphocyte preparation. 

1 0 3 0 2 1 1  
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Dis t r ibu t ion  of t he  blood lymphocyte is followed by r e -  
p e a t e d  l i n e a r  ( p r o f i l e )  scans and by ex te rna l  counting 
a t  the body su r face  over l i v e r ,  h e a r t ,  spleen, sacrum, 
and a per ipheral  lymph-node s i t e .  IJhole-body r e t en t ion  
of t h e  radioisotope in j ec t ed  w i l l  be evaluated by pe r iod ic  
total-body counts. Radioassay of blood, plasma, and u r ine  
samples ( f i r s t  10 days of s tudy)  provides add i t iona l  in- 
formation about t h e  r e t e n t i o n  as w e l l  a s  excret ion of 
chromium-51. 

111. Methods of Procedure: 

A t  l e a s t  f i v e  untreated p a t i e n t s  i n  each disease category 
should be studied. These diseases  are acute  lymphocytic 
leukemia, chranic  lymphocytic leukemia, and c e r t a i n  
malignant lymphomas with an absolute  blood lymphocytosis. 
Labeling cells  a t  t h e  t ine of an indicated blood t r ans -  
fusion i n  some p a t i e n t s  w i l l  permit a cirmparison with 
normal lymphocytes. A t  present ,  I don ' t  be l i eve  AEC 
approves adminis t ra t ion of radioisotopes t o  healthy 
volunteers which would permit c o l l e c t i o n  of data  
regarding normal blood lymphocyte k ine t i c s .  

F ive  or  more p a t i e n t s  who j u s t  completed a course of 
total-body i r r a d i a t i o n  (250 R o r  l e s s )  w i l l  be s tud ied  
t o  note t h e  e f f e c t s  of t h i s  treatment on t h e  leukemic 
lymphocyte's survival .  Similar ly ,  t h e  same number of 
p a t i e n t s  being t r e a t e d  with prednisone o r  chlorambucil 
w i l l  r equ i r e  study t o  determine the  e f f e c t s  of these 
drugs on t h e  blood lymphocyte. 

E i t h e r  one of two radioisotopes w i l l  be used t o  l abe l  
t h e  blood lymphocytes. Chromium-51 as s o d i m  chromate, 
approximately 250 microcuries,  is t h e  maximum amount 
of r a d i o a c t i v i t y  t h a t  can be counted i n  a p a t i e n t  i n  t h e  
low-level whole-body counter. I n  the  p a t i e n t s  s tudied t o  
da t e ,  we f i n d  t h a t  t he  t r i v a l e n t  chromium-51 at tached t o  
plasma p ro te ins  i s  excreted i n t o  t h e  urine.  By day 10, 
only about 10% of t h e  radioisotope may be r e t a ined  within 
t h e  pa t i en t .  Such a decrease i n  r a d i o a c t i v i t y  demands now 
t h e  withdrawal of 50 m l  of whole blood i n  order thab 
s u f f i c i e n t  lynphocytes can be separated t o  obtain r e l i a b l e  
radioassay data. 
are co l l ec t ed  once weekly o r  biweekly, t h e  question a r i s e s  
whether o r  not more radioisotope should be in j ec t ed  i n i t i a l l y .  
A dose of 2 m i l l i c u r i e s  of chromium-51 is  present ly  under 
consideration. I f  t h i s  dose i s  i n j e c t e d ,  and assuming t h a t  
10% of chromiuol-51 w i l l  be r e t a ined  on day 10, then the  whole- 
body counting could not begin u n t i l  t h i s  date.  

Although these  blood samples a f t e r  day 10 

1 0 3 0 2 1 2  



-3- 

The other radioisotope to be used later after the 
chrmium-51 data has been completed, is selenium-75 
math onine. 
the '5Se will be injected intravenously into these 
patients. In contrast to chranim-51, the selenium-75 
attached to plasma proteins is not excreted into the urine. 
The patient.rnay retain about 607. of this dose on day 160. 
The reason for repeating ?he lymphocyte survival distribution 
and retention stud with %e methionine is to compare these 

Only a dose between 25-30 microcuries of 

results with the 51 Cr data. 

In the study of these patients we try to choose a time 
period when the lynphocyte mass remains constant as 
determined by the absolute blood lymphocyte count. 

IV. Possible Hazards and Their Evaluation: 

In a memorandum sent to me last September 16, 1968, fir. 
Cloutier mentioned that the w h o l d o d y  radiation dose to 
a patient from 51Cr-tagged lymphocytes would be 0.42 millirad 
per microcurie administered, if the isotope is uniformly 
distributed in the body. In a second memorandum of February 
14, 1969 (copy also enclosed) F i r .  Cloutier estimated the 
following radiation dose from 5kr-labeled lymphocytes injected 
intravenously on the basis of preliminary biologic data that 
we provided for him: 

27 millirads/microcurie if 40% of the administered dose 
is uniformly distributed in the spleen. 

2.2 millirads/ microcurie if 307. of the administered dose 
is uniijornly distributed in the liver 

1.5 nillirads/nicrocurie if. 20% of the administered dose 
is unifornly distributed in the bone narrow. 

Thus, 3 nillicuries 02 51Cr-labeled lymphocytes would provide 
a maximum radiation exposed dose to the spleen of 81 rads. 
Since escretion of the radionuclide definitely occurs, this 
amount of injected radioactivity provides no hazard for the 
patient with chronic lpphocytic leukemia. 
0.3 microcuries of 51Cr-labeled red cells would expose the spleen 
to 6 rads, whole-body to 70 nillirads. 

Wagner estimated 

At a later date, lynphocpte survival would be restudied by 
labe 1 ing Ipphocytes with L-selenomethionine- 75Se. 
25 nicrocuries of seleniun-75 with the following specifications 
should be used: specific activity 1-6 nicrocurielng 

f\pproxinat el y 
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selenmethioninc; concentration 0.25 microcurie/fil; radio- 
chemical purity greater than 95%. Lymphocytes incorporate 
small amounts of 75Se-selenomethionine into globulin protein 
even in unstimulated tissue cultures (Chenget al, J. Nuc. 
bled. 10:63, 1969). 

Sodee (Nucleonics 23, 7, 78-81, 1965) calculated a whole-body 
radiation dose in man of 2.5 rads for a standard diagnostic 
dose of 250-300 nicrocurics given intravenously to scan the 
pancreas. On this basis, 25 microcuries would provide a 
whole-body radiation dose of only 0.25 rads. The gonads 
would receive a marginally greater dose, but the kidneys 
a much higher dose of 1.4 rads. 

Selenium-75 has a moderately long physical half-life of 
120 days. 
(71%) and 0.138 Nev. (24%). Values for En, the average beta 
energy, actually represents low-energy x-ray emission 
associated with the electron capture process. 
like methionine, has a biologic half-life of 100 to 144 days. 
When 210 microcuries of 75Se selenomethionine is injected intra- 
venously, Nmerof (Recent Advances in Nuclear Medicine, hpp leton- 
Century-Crofts, p. 63, 1966) states 107. of the administered 
dose goes to the liver and 7% to the pancreas. Total radiation 
dose estimated to the whole body is 1.5 6, to the liver 0.06 R, 
and to the pancreas 0.06 R. 

Its principal ganna energies are at 0.269 blev. 

Selenomethionine 

V. Radioisotopes and llew Drugs: 

This study does not involve the use of any new radioisotopes 
or drugs. 

VI. Responsibility of Senior Investigator: 

It is understood that the principal investigator will follow 
the procedures of the OPAU Medical Division Committee on Human 
Studies in obtaining ‘:infomed consent” frou the subject under 
study. - I’ (7 Le‘. 

~ . < f l L . X $ d  4. 4,tG.t i*;lc, Signatures : 
Investigator b’ 

Investigator 

Investigator 

f 030214 
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IEDICAL DIVISION rwmv 

V I X .  The application described above has been subjected to 
review and has been approved. 

1 0 3 0 2 1 5 .  

Chairman 

Date 



Principal Investigator Coswitz Ident. No. 11 

Project Title -cvte Survival and Distribution in Patients 

w i t h h o m o l i f e r a t i v e  Disorders 

1. 

2. 

'3 

REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

3. 

4. 

5. 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate ahd appropriate: 

The committee seeks continuing communication with the imesti- 
gator(s) on this project along the following lines: 

Other committee comments : 

Approve 

Disapprove 

t 0 3 0 2 1 b  

Chairman of Committee 

Date 

Cancelled (25 J a a  75) - Never activated 



PROGRESS REPORT 

HUMAN BONE MARROW TRANSPLANTATION 

OF 

ORAU MEDICAL D I V I S I O N  

19 Dec 72 
Using t h e  p r o c e d u r e s  o u t l i n e d  i n  t h e  p r o t o c o l  f o r  t h e r a p e u t i c  

a l l o g e n i c  t r a n s p l a n t a t i o n  o f  human bone marrow as  approved  by t h i s  

committee, w e  have performed t h r e e  bone marrow t r a n s p l a n t s  up t o  

t h i s  d a t e .  

males, 5 1  y e a r s  and 4 1  y e a r s  o l d ,  and one  woman, 53  y e a r s  o f  a g e .  

A l l  o f  t h e s e  p a t i e n t s  had a c u t e  g r a n u l o c y t i c  leukemia .  I n  t w o  of 

The p a t i e n t s  r e c e i v i n g  t h i s  k i n d  of t r e a t m e n t  were t w o  

t h e s e  p a t i e n t s  w e  found a h i s t o c o m p a t i b l e  donor  a c c o r d i n g  t o  t h e  

EL-A t y p i n g  and t h e  r e s u l t s  of t h e  mixed lymphocyte c u l t u r e s .  

t h e  4 1  y e a r  o l d  man w e  d i d  n o t  f i n d  a n  i d e n t i c a l  donor  and t h e  HL-A 

t y p i n g  i n d i c a t e d  a D match ,  which means a d i f f e r e n c e  o f  a t  l ea s t  3 

a n t i g e n s .  

mixed lymphocyte  c u l t u r e s .  

I n  

L 

I n  t h i s  t h i r d  case t h e r e  was also a s l i g h t  r e a c t i v i t y  i n  

All of t h e s e  p a t i e n t s  r e c e i v e d  ant i -human thymocyte g l o b u l i n  

and t o t a l  body i r r a d i a t i o n  w i t h  S O 0  R as p r e - g r a f t i n g  immunosup- 

p r e s s i o n .  The anti-human thymocyte  g l o b u l i n  was g e n e r a l l y  t o l e r a t e d  

w e l l ,  e x c e p t  f o r  t h e  l a s t  p a t i e n t ,  who r e a c t e d  w i t h  s e v e r e  f e v e r  

s p i k e s  f o l l o w i n g  most of t h e  d a i l y  i n j e c t i o n s  of t h e  h o r s e  g l o b u l i n .  

Each of  t h e  p a t i e n t s  t o l e r a t e d  t h e  r a d i a t i o n  v e r y  w e l l .  Except  f o r  

s l i g h t  n a u s e a  f o l l o w i n g  t h e  t o t a l  body i r r a d i a t i o n  ( o n l y  t h e  second 

p a t i e n t  vomi ted )  t h e  o n l y  symptom e x p e r i e n c e d  b y . t h e  p a t i e n t s  was 

d r o w s i n e s s  which was i n  p a r t  due  t o  t h e  p h e n o t h i a z i d e  m e d i c a t i o n  

used  t o  s u p p r e s s  nausea  and vomi t ing .  We do  n o t  b e l i e v e  t h e  

immunosuppression s h o r t e n e d  t h e  l i f e  of any of  t h e s e  p a t i e n t s .  

1 0 3 0 2 1 1 .  * 
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The t r a n s f u s i o n  of  t h e  bone marrow c e l l s  went w i t h o u t  any  

c o m p l i c a t i o n s ,  e s p e c i a l l y  t h e r e  were no i n d i c a t i o n s  o f  embolism. 

The t o t a l  number of bone marrow c e l l s  i n f u s e d  i n t o  t h e s e  t h r e e  

p a t i e n t s  r a n g e d  between 1 5  x l o 9  t o  1 8  x lo9 c e l l s .  

p a t i e n t s  r e c e i v e d  p o s t - t r a n s p l a n t  immunosuppression w i t h  i n t e r -  

m i t t e n t  d o s e s  o f  m e t h o t r e x a t e  as  o u t l i n e d  i n  t h e  p r o t o c o l .  The 

dose  of  t h e  m e t h o t r e x a t e  was v a r i e d  a c c o r d i n g  t o  t h e  c l i n i c a l  

c o u r s e  of t h e  p a t i e n t s .  

mg of m e t h o t r e x a t e  up t o  t h e  1 1 7 t h  day p o s t - t r a n s p l a n t .  The second 

p a t i e n t  r e c e i v e d  a t o t a l  d o s e  of  1 4 0  mg t h e  l a s t  which was g i v e n  on 

day  21. 

p a t i e n t  because  of abnormal  l i v e r  f u n c t i o n  s t u d i e s .  

of  m e t h o t r e x a t e  g i v e n  t o  t h e  t h i r d  p a t i e n t  w a s  1 9 5  mg. 

A l l  of t h e s e  

Our f i r s t  p a t i e n t  r e c e i v e d  a t o t a l  of 4 4 0  

No f u r t h e r  m e t h o t r e x a t e  was c o n s i d e r e d  f o r  t h e  second 

The t o t a l  d o s e  

i 

The t w o  p a t i e n t s  who r e c e i v e d  HL-A i d e n t i c a l  bone marrow g r a f t s  

showed well-documented e v i d e n c e  f o r  a s u c c e s s f u l  t a k e  of t h e  bone 

marrow g r a f t .  T h i s  e v i d e n c e  was d e r i v e d  from r e d  c e l l  marke r s  and 

w h i t e  c e l l  marke r s .  I n  t h e  t h i r d  p a t i e n t  w e  had no e v i d e n c e  f o r  a 

s u c c e s s f u l  g r a f t ,  and  had t o  conc lude  t h a t  t h e  bone marrow g r a f t  

was n o t  a c c e p t e d .  I n  none of t h e  p a t i e n t s  d i d  we see any s i g n s  o r  

l a b o r a t o r y  e v i d e n c e  f o r  g r a f t - v e r s u s - h o s t  d i s e a s e .  With r e g a r d  t o  

t h e  t h i r d  p a t i e n t . t h i s  would a l so  i n d i c a t e  t h a t  w e  d i d  n o t  o b t a i n  

a s u c c e s s f u l  g r a f t .  The s u r v i v a l  t i m e  o f  t h e s e  p a t i e n t s  was 1 2 2  

days  r e s p e c t i v e l y ,  9 2  days  f o r  t h e  p a t i e n t s  w i t h  t h e  HL-A i d e n t i c a l  

g r a f t .  

d a y s  f o l l o w i n g  t h e  t r a n s p l a n t .  A l l  t h r e e  o f  t h e  p a t i e n t s  d i e d  w i t h  

The p a t i e n t  w i t h  t h e  mismatched bone marrow l i v e d  f o r  6 0  

! pneumonia o r  s e p t i c e m i a ,  a l t h o u g h  t h e  f irst  p a t i e n t ' s  d e a t h  was 

more l i k e l y  the r e s u l t  of pulmonary embolism and r e n a l  f a i l u r e  and 

t h e  l a s t  2 p a t i e n t s  d i e d  w i t h  ' t h e i r  l eukemia  i n  r e l a p s e .  

* 



With r e g a r d  t o  t h e  s t a g e  of leukemia w e  obse rved  t h a t  i n  t h e  

f i r s t  p a t i e n t  t h e r e  was no r e c u r r e n c e  of  leukemia .  

c a u s e s  u n r e l a t e d  t o  h i s  leukemia ,  and on a u t o p s y  t h e r e  was no 

e v i d e n c e  of leukemia ,  The second p a t i e n t  ( f e m a l e )  showed i n i t i a l  

absence  of leukemia  c e l l s  from t h e  blood o r  bone marrow. However, 

a p p r o x i m a t e l y  1 0  1 / 2  weeks a f t e r  t h e  t r a n s p l a n t  s h e  deve loped  a 

sudden b l a s t  c e l l  cr is is ,  s u b s e q u e n t l y  t o  which s h e  d i e d  from 

s e p t i c e m i a .  I n  t h e  t h i r d  p a t i e n t  w e  n e v e r  saw e v i d e n c e  f o r  a 

s u c c e s s f u l  t a k e  of t he  g r a f t  and w e  n e v e r  obse rved  a comple t e  

d i s a p p e a r a n c e  of l eukemic  c e l l s  from t h e  p e r i p h e r a l  b lood  a n d / o r  

bone marrow. 

He d i e d  from 

1 0 3 0 2 1 9  * 
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M E M 0 R AN D U M 

The whole-t-tdy: r n d i n c f o n  drsc  t o  .I r a t i c l l t  I r o n  zrtlministcrcc! 51(.r-tarrcc! 
lyi-yhocytcs wnulr' ).E !l.l42 a i l 1  i r a d  r c r  mic rocur i e  administcr(-t! ,  i f  Lhc i s o t o p e  
is cons idcr r (4  u r i i  f c l r r l v  cListri!mtecl i n  thc body. 

The (:oscs ca !c t l i n t c ! l  3rc q u i t c  tieycndcnt on isotorc c ! i s t r I I . u t i c n  and r e t c n t i o n .  
S i f i c r c n t  assm1 ticns Tcr c i t h c r  rarai.?cter would a l t c r  Llic r c p r t c d  doses .  

.b 



o m -  

s e m i n a t e d  mal i g n z n t  lymphoma 

1 0 3 0 2 8 2  . 
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Eaci! i t t i  L i t is ~ ~ i ~ ! ! ~ ~ ~ ~ i ~ ~ i  ;IC: f-01. c i i :  o r t l i i i i c i - y  j \ ~ i : ~ ~ ~ I ~ i ~ . i ! i , ~ ,  i o y , ~ i ~ ~ n .  

 he feet dpc :;clIul,~wc1 i . ; i t I l  I ~ ( ~ ~ i i t j . i . ~ ~ i i ~  : . . o . i . \ i ~  i u i ) ,  v j i i : , o s ( I  l.:.j.I 1 1  ' I U ? ~  

a l c o h o l  dpiecl .  111 a r ;urg ic ; i l ly  c.Lcan field ,iI,;Ii'":.::i.r!i;i L c ? ~ J  

0.5-1.0 m l  of a l p h a s u r i n e  o r  o t h e r  s r i i t sb l c :  dye  i s  , . i n j e c t e d  s u b -  

c u t a n e o u s l y  i n t o  t h e  four i n t e r d i g i t a l  spaces  of e a c h  f o o t .  Uhen 

t h e  sniall s u b c u t a n e o u s  l y m p h a t i c s  on t h e  dorsum o f  ?lie f o o t  a r e  

v i s u a l i z e d ,  u n d e r  l o c a l  a n e s t h e s i a ,  s. m a l l  t r a n s v e r s e  i n c i s i o n  

1/? t o  1 inc l i  i n  l e n g t h  i s  made o v e r  a s u p e r f i c i a l  1;;;mphatic 

v e s c i t l  p ic l tcd fcr. pr>c:niricnce anc! a c c e s s i b i l i t y .  /.I? i n t y z l y n p h a t i c  

c a n n u l a  i s  iiisertecl i n t o  the opened  IymTha t i c  and  a n c h o r e d  i n  

plzce. with a f i n s  s , u t u r e .  

The t u b i n g  c o n n e c t e d  t o  t h e  l y m p h a t i c  c a n n u l a e  is f i l l e d  

w i t h  s a l i m  p r i o r  t o  i n s e r t i o n  i n  t h e  vessel. 

t h e  t12bir.g i s  c o n n e c t e d  t o  a s y r i n g e  c c n t a i n i n g  1 0  ril of an 

i s o t o n i c  seiir?e s c l u t i o n  c o n t a i n i n g  up to 1 m C i  o f  c a r r i e r - f r ee  

g a l i i u m - 6 7  or u p  t o  5 mCi of gallium-68. 

is i n j e c t s ?  s l ~ w l y ,  nanually or w i t h  a pump, i n t o  t h e  l y m p h a t i c  

v e s s e l s .  T h i s  2.s t n e n  iol1or;ed by 1 0  m l  of no rma l  saline and  u? 

The otfier end  of 
1 

The g a l l i u m  s o l u t i o n  

t o  10 ml c.f Etfi5odal. T o t a l  i n j e c t i c n  time is a p p r o x i m a t e l y  c n e  

>.cur for tf.e r a d i o a c t i v e  g a i l i u n ,  one ~ O U Y  f o r  t h e  saline, and  

1 0 3 0 2 8 3  



l i p i d  e n b c l i  to l ung  o r  i n  the  pl-esc:ncc of a I?i$?,l i i .  t C 7  1P.!’t 

v a s c u l a r  s h u n t  t h e  e m b o l i  ~Aay f i n d  t h e i r  way t o  Ihc :  b r a i n .  The 

recommended p r e c a u  tion:; of l i m i t i n g  the volume of t h e  C t h i o d a l  

t o  no  more t h a n  2 0  r n l  and t a k i n g  a t  l c a s t  o n e  h o u r  f o r  i n j e c t i o n .  

D u r i n g  t h e  i n f u s i o n  t h e  p r o g r e s s  of  the l i p i d  \;ill be f o l l o w e d  

and t h e  injr .c t ic i r :  d i s c o n t i n u e d  when i t  reaches t h e  midaLdomina1 

n o d e s  o r  s o o n e r  i f  t h e r e  are e x c e s s i v e  a n a s t o m o s e s .  

The i n f u s i o n  of i s o t o n i c  s o l u t i o n s  i n t o  t h e  lymphatics i s  

b e l i e v e d  as  innocuous  a p r o c e d u r e  as E! c o m p a r a b l e  i n t r a v e n o u s  

i n f u s i o n ,  a l t h o u g h  t h e  r a t e  of i n f u s i o n  ; . J i l l  by n e c e s s i t y  be 

3 s l o w e r .  I n t r a l y r q h a t i c  i n j e c t i o n s  of r a d i o a c t i v e  c o l l o i d s  have  

Seen u s e d  as t h e r a r , y  of m a l i g n a n t  1ymF’nomas and  have  p r o v e d  t o  

be e f f e c r i v e  and  safe. I n  t h e  c a s e  of r a d i o a c t i v e  c o l l o i d s  t h e  

ncrinal lyrn;>h nodes  receive t h e  h i g h e s t  c o n c e n t r a t i o n  of radio- 

a c t i v i t y ;  t u n o r  bearing n o d e s  t h e  l e a s t .  S t u d i e s  i n  n o r n a l  

a n i m a l s  ( 4  dogs )  a t  t h i s  f a c i l i t y  i n d i c a t e  t h a t  t h e  d i s t r i b u t i o n  

of t r a c e r  zillmcuzts cf g a l l i u m  c i t r a t e  i n j e c t e d  i n t r a l y r . p h a t i c a l I y  

r e se rnb le  t?,;at 1r.j ected intravenovsl : : .  T:ie e x c e p t i o n  i s  i i r s t  i n  

l y n p h  n o d e s  a l o n g  ti-ie l y m p h a t i c  v e s s e l  r e t a i n s  10-15 t imes t h a t  

i n  the o ~ ~ c s i t e  e x t r e n i t v  ( 0 . 0 0 5 - 0 . 0 3 0 %  of dose/gn?) :ihich i s  

. .  

1 0 3 0 2 8 4  . 
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Scanning Tumors of Retroperitoneal Lymph Nodes After Injection of Radioactive Gallium 

Application for use of humans as experimental subjects Page 2 

I 

V. ResponsibilitV of Senior hvestigator: 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for  safe-guarding the 
interests of the participants under study. Any significant changes 
in methods of procedure or of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

f 

Starting Date: L ?  - 

Signatures: 

Investigator 

Investigator 

MEDICAL DMSION REVIEW: 

The application described above has been reviewed and approved. 

&L Chairman 

Date: 7 

Revised October 1969 



REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

- 
1 ,  Principal Investigator: C. Lowell Edwards Identifying No. 

Project Title: Sc-np Tumors of RetroDeritoned LvmDh Nodes After ' 

active Gallium 

Comments: 

The committee approved this project, but it was pointed out that the 
greatest danger may reside in the lymphangiogram procedure. The 
danger of performing the procedure in patients with pulmonary disease 
was  noted. 

I 

Approved: dilJd' /z, 6 f (date) 
:IG+&d :/3 .. &: fw, 

Disapproved (date) Secretary, Committee on HyhZdStudies 

la 

Adopted 4-67 
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APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

To : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Date19 Dec. 72 

Principal Investigator: Ne Gengozian 

Co-Investigators: C. Lowell Edwards 

Helen VodoDick 

Karl Hubner 

Title of Project: Therapeutic Allogeneic Transplantation of Human Bone 
Marrow: (1) Request to increase radiation dose (2) 
Reauest to include patients with aplastic anemia. 

Use  Following Format (Submit Original and 8 Copies) 

I. Objectives of Experiment: 

(Include statement why experiment must be done in humans, and 
expected benefits from the knowledge. ) 

II. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for 
single session, total number of sessions, total duration of study, 
methods used to screen subjects, etc. 

ID. Possible Hazards and their Evaluation: 

IV. Radioisotopes and New D~UPS 

If the study involves radioisotopes, indicate action of the Isotopes 
Committee. If new drugs are involved, indicate that appropriate 
application to FDA has been made. 

I 0 3 0 2 8 8  * 
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See page 2 



c .d .. 
.I . 9 - 2- 

'(' , 

Title of Project: ; B n r r P r r O W  

Ident. No. .1.?@mwadments 1 and 2) 
. 

V. Reswnsibilitv of Principal Investigator: 

Include statement of your procedures for protecting rights of the 
patients and gaining informed consent. 

The principal investigator w i l l  follow the procedures of the Committee 
on Human Studies in obtaining "informed consentff from the subjects 
under study. The investigator recognizes that he retains the primary 
responsibility for safe-guarding the interests of the participants under 
study. Any significant changes in methods of procedure or  of the , 
development of unexpected riska will be brought to the attention of ' 

the Committee on Human Studies. 

Signatures : rincipal Investigator 

* DIVISION REVIEW: 

The application described above bas been reviewed and approved. 

. - 

Official signing for the institution: 

Signature Q& 

9 

(Revised January 1972) 





AMENDMENT-#l  TO THE PROTOCOL O N  

THERAPEUTIC TRANSPLANTATION OF HUMAN EONE MARROW 

b 

We have now t h e  e x p e r i e n c e  of t h r e e  bone m a r r o w  t r a n s p l a n t s  

and f e e l  t h a t  t h e  p r o c e d u r e  o u t l i n e d  i n  t h e  p r o t o c o l  i s  safe and 

allows u s  t o  g ra f t  bone marrow s u c c e s s f u l l y  if h o s t  and r e c i p i e n t  

a re  HL-A and MLC i d e n t i c a l .  We a l so  f e e l  t h a t  t h e  immunosuppressive 

p r o c e d u r e  w i t h  an t i - lymphocy te  g l o b u l i n  and t o t a l - b o d y  i r r a d i a t i o n  

does  n o t  seem t o  s h o r t e n  t h e  p a t i e n t ' s  s u r v i v a l ,  even i n  t h e  e v e n t  of  

a non-acceptance  o f  t h e  g r a f t  as w e  have  s e e n  i n  t h e  t h i r d  of o u r  

t r a n s p l a n t  p a t i e n t s .  

The f i rs t  change of t h e  p r o t o c o l  which w e  should  l i k e  t o  make 

c o n c e r n s  t h e  i r r a d i a t i o n  d o s e .  Under t h e  c u r r e n t  p r o t o c o l  the  

p a t i e n t s  are be ing  exposed  t o  5 0 0  R ( i n  a i r ,  m i d l i n e  d o s e ) .  T h i s  

dose  c o r r e s p o n d s  t o  a p p r o x i m a t e l y  370 r a d s  as t h e  a v e r a g e  abso rbed  

d o s e  by t h e  t o t a l  body. With t h i s  i r r a d i a t i o n  dose  i n  c o n j u n c t i o n  

w i t h  t h e  p r e - t r e a t m e n t  w i t h  h o r s e  and ant i -human thymocyte g l o b u l i n ,  

w e  have been a b l e  t o  a c h i e v e  a bone marrow g r a f t  i n  t h e  f i r s t  two 

p a t i e n t s  w i t h o u t  d i f f i c u l t y .  A p p a r e n t l y  t h e  r e s u l t i n g  immunosup- 

p r e s s i o n  was s u f f i c i e n t  t o  allow a c c e p t a n c e  of t h e  a l l o g e n i c  HL-A 

and MLC i d e n t i c a l  g r a f t  and t o  p r e v e n t  g r a f t - v e r s u s - h o s t  d i s e a s e .  

i c 

I n  t h e  t h i r d  case where t h e  same amount o f  i r r a d i a t i o n  and t h e  

same t r e a t m e n t  w i t h  an t i - thymocy te  g l o b u l i n  was used  w e  had no  

e v i d e n c e  f o r  a n  a c c e p t a n c e  of t h e  g r a f t ,  which was n o t  i d e n t i c a l  

w i t h  r e g a r d  t o  t h e  HL-A a n t i g e n s  and a c c o r d i n g  t o  t h e  r e s u l t s  o f  

mixed lymphocyte  c u l t u r e s .  We saw no s i g n s  of a g r a f t - v e r s u s - h o s t  

d i s e a s e ,  and t h e  p a t i e n t  s u r v i v e d  way p a s t  t h e  p e r i o d  a t  which one 

would e x p e c t  a f a t a l  g r a f t - v e r s u s - h o s t  d i s e a s e .  We conc lude  t h a t  

t h e  immunosuppression g i v e n  f a i l e d  t o  s u p p r e s s  t h e  h o s t  s u f f i c i e n t l y  

. .* e 
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t o  a c c e p t  an  a l l o g e n i c  bone marrow g r a f t  w i t h  t h e  a n t i g e n i c  d i f -  

f e r e n c e s  i n  t h e  HL-A sys tem.  I n  r e t r o s p e c t  it may have been wise 

t o  have  used a h i g h e r  r a d i a t i o n  dose  b e f o r e  t h e  t r a n s p l a n t .  

With t h e s e  o b s e r v a t i o n s  i n  mind,  w e  s h o u l d  l i k e  t o  i n c r e a s e  

t h e  r a d i a t i o n  dose ,  e s p e c i a l l y  i n  cases where more immunosuppression 

seems t o  be i n d i c a t e d .  O f  c o u r s e ,  an  a l t e r n a t i v e  would be t o  i n c r e a s e  

t h e  dosage  o f  an t i - thymocy te  g l o b u l i n  and ex tend  t h e  immunosuppres- 

s i v e  t h e r a p y  b e f o r e  t h e  t r a n s p l a n t  and i n t o  t h e  immediate  p o s t  

t r a n s p l a n t  p e r i o d .  T h i s ,  however,  would n o t  be d e s i r a b l e ,  s i n c e  

t h e  b i o l o g i c a l  a c t i v i t y  o f  an t i - thymocy te  g l o b u l i n  might  i n t e r f e r e  

w i t h  t h e  s u c c e s s f u l  e n g r a f t m e n t  of t h e  bone marrow t r a n s p l a n t .  We 

t h e r e f o r e  would p r e f e r  t o  i n c r e a s e  t h e  i r r a d i a t i o n  d o s e ,  s i n c e  t h e  

4 immunosuppressive and t i s s u e  t ox ic  e f f e c t s  o f  t h e  i r r a d i a t i o n  are  
F 

l i m i t e d  i n  t i m e  and s h o u l d  n o t  i n t e r f e r e  w i t h  t h e  g r a f t .  I n v e s t i -  

g a t o r s  i n  o t h e r  c e n t e r s  r e p o r t  t h e  u s e  of  up t o  1 , 0 0 0  r a d s  i n  

p r e p a r a t i o n  o f  p a t i e n t s  f o r  bone marrow g r a f t i n g .  I n  t h e s e  c e n t e r s  

t h e  d o s e  r a t e s  a t  which t h e s e  i r r a d i a t i o n s  a re  performed are  much 

lower t h a n  t h e  dose  r a t e  w e  u s e .  Comparing dose  r a t e s ,  o u r  d o s e  

would have t o  be r a i s e d  t o  a p p r o x i m a t e l y  8 0 0  r a d s  a t  4 0  R p e r  

minu te  t o  be comparable  t o  1 , 0 0 0  r a d s  a t  5 R  p e r  minu te .  We would 

l i k e  t o  i n c r e a s e  o u r  i r r a d i a t i o n  dose  up t o  a l e v e l  o f  8 0 0  r a d s .  

The advan tage  of u s i n g  a h i g h e r  i r r a d i a t i o n  d o s e  would be  g r e a t e r  

immunosuppression which a p p e a r s  t o  be  needed f o r  p a t i e n t s  who have 

a donor  who i s  less  t h a n  HL-A i d e n t i c a l  (B, C o r  p o s s i b l e  D m a t c h e s ) .  

But even  f o r  l eukemic  p a t i e n t s  w i t h  a n  HL-A i d e n t i c a l  donor  g r e a t e r  

immunosuppression would be d e s i r a b l e  s i n c e  HL-A t y p i n g  and MLC does  

n o t  seem t o  d e t e c t  a l l  h i s t o c o m p a t & b i l i t y  d i f f e r e n c e s .  S i n c e  t h e  
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p r o g n o s i s  f o r  t h e  leukemic  p a t i e n t s  s e l e c t e d  f o r  bone marrow 

g r a f t i n g  i s  so p o o r ,  w e  f e e l  t h a t  a good immunosuppression shou ld  

be a t t e m p t e d  w i t h  a h i g h e r  i r r a d i a t i o n  dose .  Fu r the rmore ,  a 

g r e a t e r  r a d i a t i o n  e f f e c t  on t h e  leukemic  p r o c e s s  i s  d e s i r a b l e .  

The i n t e n s i v e  s u p p o r t i v e  care i n c l u d i n g  hous ing  of t h e  

p a t i e n t  i n  t h e  l a m i n a r  f low u n i t  and c o n t i n u o u s  b a c t e r i o l o g i c a l  

s u r v e i l l a n c e  w i l l  be t h e  same as f o r  t h e  p a t i e n t s  p r e v i o u s l y  

t r e a t e d .  

With t h e  f i r s t  t h r e e  t r a n s p l a n t  p a t i e n t s  w e  have demons t r a t ed  

t h a t  w e  are a b l e  t o  c a r r y  t h e s e  p a t i e n t s  s a f e l y  t h r o u g h  t h e  p o s t -  

i r r a d i a t i o n  p e r i o d  f o l l o w i n g  a n  exposure  t o  5 0 0  R.  

1 0 3 0 2 9 3  



AMENDMENT # 2  TO THE PROTOCOL ON 

THERAPEUTIC TRANSPLANTATION OF HUMAN BONE MARROW 

The i n d i c a t i o n  f o r  bone m a r r o w  t r a n s p l a n t a t i o n  s h a l l  be 

ex tended  f o r  p a t i e n t s  w i t h  a p l a s t i c  anemia ( i d i o p a t h i c  and 

s e c o n d a r y ) .  

b e t t e r  t h a n  t h a t  of p a t i e n t s  w i t h  a c u t e  leukemia  w e  would u s e  t h e  

p r e v i o u s l y  approved  r a d i a t i o n  d o s e  of 500  R ( 3 7 0  r a d s ) .  But 

w e  would l i k e  t o  have  t h e  o p t i o n  t o  u s e  a h i g h e r  d o s e ,  s i n c e  

p r i n c i p a l l y  t h e  same arguments  w i t h  r e g a r d  t o  HL-A and MLC matching  

For t h o s e  p a t i e n t s  whose p r o g n o s i s  i s  p o t e n t i a l l y  

a p p l y  t o  t h e s e  p a t i e n t s .  

g r a d u a l l y  i n c r e a s e  t h e  r a d i a t i o n  d o s e  f o r  these p a t i e n t s  and  

e v a l u a t e  t h e  f e a s i b i l i t y  of h i g h e r  r a d i a t i o n  d o s e s  (up  t o  8 0 0  r a d s )  

f o r  t h e s e  p a t i e n t s  w i t h  r e g a r d  t o  t o l e r a n c e  and s i d e  e f fec ts  as w e  

go a l o n g .  

However, w i t h  a p p r o v a l  w e  would l i k e  t o  

i 

A p a t i e n t  w i t h  a p l a s t i c  anemia i s  c o n s i d e r e d  t o  be a c a n d i d a t e  

f o r  a m a r r o w  g r a f t  o n l y  i f ;  

A .  H e  h a s  a t  l ea s t  one  l i v i n g ,  h e a l t h y  s i b l i n g ,  o r  p a r e n t ,  

who cou ld  b e  a donor .  

B .  The p a t i e n t ,  p a r e n t ,  or o t h e r  i n v o l v e d  f a m i l y  members 

a g r e e  i n  p r i n c i p l e  and a re  w i l l i n g  t o  p a r t i c i p a t e  i n  

t h e  e f f o r t  a f t e r  a tho rough  e x p l a n a t i o n  of t h e  

p r o c e d u r e .  

The p r e - s e l e c t i o n  l a b o r a t o r y  s t u d i e s  s h a l l  be t h e  same as  

i n d i c a t e d  on page 2 and 3 of t h e  o r i g i n a l  p r o p o s a l  for bone marrow 

g r a f t i n g  i n  man. 

1 
*: 

C o n d i t i o n s  t o  be  m e t  i n  p a t i e n t s  w i t h  a p l a s t i c  anemia and 

p o t e n t i a l  r e c i p i e n t s  of a l l o g e n i c  bone m a r r o w  g r a f t s :  

1 0 3 0 2 4 4  

. .  
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A. The donor  must be o l d  enough and l a r g e  enough t o  

a s s u r e  a s u f f i c i e n t  amount of bone marrow f o r  t h e  

t r a n s p  1 a n t  . 
Each p a t i e n t  s h o u l d  have a s a t i s f a c t o r y  t r i a l  w i t h  

combined c o r t i c o s t e r o i d - a n d r o g e n  t h e r a p y  w i t h  no 

e v i d e n c e  of spon taneous  r e c o v e r y  b e f o r e  a bone 

marrow g r a f t  i s  a t t e m p t e d .  

B. 

1 0 3 0 2 9 5  * 
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator Ne Gmgozim Ident. NO. 13 (Amend. to) 

Project Title Therapeutic allogeneic transplantation of human bone marrow 

1. In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project or activity are: 

These are  discussed in the minutes of the meeting 
and in the proposal. 

The committee states that adequate safeguards against these risks 
have been provided. 

... 1- 

-..- 
2. In the opinion of the committee the potential benefits of this activity 

to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

The possible therapeutic value of marrow trans- 
planta ti on justifies the risks. 

3. 

4. 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

The previously approved consent forms will be 
satisfacw. 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Should poor results be obtained in Wlastic anemia, 
the committee recommends a different form of 
immunosuppression be considered and the committee 

5. Other c o m ~ & & & g & ~ o t  more than 6 patients. 

Approve x 

Disapprove 

- "J 
LLC/GA / I  QLU 73 

@ GL- /?  
, I  

/Z& 
Chairman of Committee 

19 a2 
Date 



Co- I ilvcs t i :a t o  1% : c. L. zcic.a:-:;s, :,:. n. 

13. A .  Vodopicii, :.I. D. 

Kar l  Hiibner, 3;. D. 

TITU: Therapeu t i c  a l l o g e n e i c  t r a n s p l a n t a t i o n  of human bone :;,ay:-ox:. 

11. 0Sjcc’;ivcs of 5::periment : 

i.. e- , .lc:-n:>cutic 1 : Develop tcci iniques :or ach icv ing  a l l o g c c c i c  b0r.c X I ~ I - G V I  

g r a f t s  i r r  kinacs as t rca tn ien t  o f :  

1) pa t i e ; i t s  w i t h  i n c u r a b l e  hemato logics1  d i s o r d e r s  and inr:unologiczl 

d e f i c i c n c y  d i s e a s e s ,  and 

2) pcrsons  a c c i d e n t a l l y  exposed to  to ta l -body i r r a d i a t i o n  p o t c n t i a l l y  

i e t h a l  due to Semato logic  : ic?ression. 

s u p p r e s s i v e  rezicen t o  induce  t o l e r a n c e  t o  a foroi,q > o m  m x w  z r n i t  i n  

nnn . 
The t h e r a p e u t i c  goals are replacement  of an abnoma L or cian?.,c.ci i:eicato- 

p c i c t i c  systems wi th  n o r n a l  bono xai-row o r  t h e  t r a n s p l z n t a t i o n  of :I 2i:zctic::in~; 

inxme-s ys tcn .  

As an ad junc t  t o  chcnotherapy of leulrenia ,  t!ic t - a n s f c r  of 1yi:ipkoid 

ce l l s  v i t h  t h e  bone marrow mig!it i n t e r f e r e  wi th  t h e  gro:vt!i oi any ;nalip:!nt  

1 0 3 0 2 9 1  

b .  
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III. i:ctkods 01 T:mcctlurc: 

A .  1111 p a t i e n t s  included i n  t h i s  proposcd s tudy  s h a l l  bc su'oicctccl to 3 scrics 

oi support ivc l t b o r a t o r y  obsc:-vations and c l i n i c a l  investigations 0: 

s c i e n t i f i c  i n t e r c s t :  

1. 1WLI.TOLOCY: Frequent ( a t  l e a s t  twice a wcck) coinplctc bloocl counts 

w i l l  be made on t h e  p s t i c n t  throuzhout the  pcriod of h o s p i t z l i z a t i o n .  

Fresh whole blood and blood coniponents a r e  a v a i l a b l e  tLrou;h thc KnorJ i l l e  

Blood iiani-:. Occasionally p r t i c n t s  w i t h  chronic granulocyt ic  lcukenia o r  

thrombocytosis, primary o r  due to polycythenia,  w i l l  b e  cscd as Uonors 

of leukocytes or p l a t e l e t s ,  in which case t h e  plnsnap!iorcsis w i l l  be 

done here using the Fcnwal double  bag tochnfqr;e, and a11 blood i z rnd ia t ed  

with 1500 R to prevent cngrnftmont from the t ransfused c e l l s .  

2 .  BACTERIOLfIGiC: Bac te r io log ic  survey of the  p a t i e n t  w i l l  be ta!<en a t  

a t  r e g u l a r  i n t e r v a l s  tSroughout the  per iod of s t u d y  t o  c o n i t o r  the chazges 

i n  t h e  b a c t e r i a l  f l o r a  coificidont with tSo var ious t roo tnen t s .  The 

enrergence of pathogenic s t r a i n s  *:;?:fll 5e r e a d i l y  detcctcd and treated 

w i t h  appropr i a t e  a n t i b i o t i c s  without r e l i a n c e  on t h e  p a t i e n t s  ' devoloaing 

c l i n  i c a  11 y d e t  c c t a  b le i n  f e c t  i o a s  corngl i c a  t ions.  

3. CL1NIrS.L CE3iISTRP: I n  ndd i t i cn  t o  tho  necessary clinic2.l  electrolyte 

ci icais t ry ,  cnzymcs (iDG, SGGT, SGE) w i i l  bc  r'ollowcd to  6ctcrc:iiio cvidcnce 

of h c p a t i c  i n j u r y ,  and t h e  CUN w i l l  be followed f o r  evidcrrce of r c n a l  

inpairmon'i either from the A'&, r a d i a t i o n ,  o r  the m t i b i o t i c s .  

4. CLI;INIG?L PI!YSIOL!XY: Eeforc,  du r ing ,  and p e r i o d i c a l l y  3 T ' i e Y  t h e  i r r s d i 3 t i o  

t h e  p a t i e n t  w i l l  be monitored on the physiologic  monitor w i t h  co;.tir.iioiis 

EKG, pulse ,  r e s p i r a t i o n ,  2nd temperature. 
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thc dcgrec 0.: ir:aunosu?prcssion by s!rin tcsts. 

of the p a t i e n t :  

3) Immnolozic - IILi 3 r o f i l e  02  Ieul~ocytes ,  Ili3C subgroups, 2nd genetic 

va r ion t s  of innunoglobulins w i l l  be determined f o r  colxanriscn wi th  

donor arid r e c i p i c n t  . 
B. 5 n t i e n t  Se lec t ion  : P a t i e n t s  wi th  aCLltQ lou:.:enia ( ch i ld ren  and 3 . d L i l t S j  

ar.d p t i e n t s  wit11 chronic  g ranu locy t i c  lculienia i n  b l n s t  c e l i  cris is  a r c  

wiiich is t o n t a t i v c l g  planned for a t  l e a s t  t h r e e  years , we might L;iclutic 

b .  
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Z a c : ~  p t i c i l t  s c l cc t cd  f o r  p o s s i b l c  h i lo  :.ini-:*ow t r ~ 1 ~ 1 ) l a i i t a t i o r .  s ; & t ? l  have: 

1) 9g.C typing p r i o r  to any trni1:;i'u:;ion 0;  ViilOlC b l C O d  C r  S C p Z r n t W i  

blood c o n s t i t u e n t s  (>ut >rovious ulood t r s n s h s i o n s  s::ould :lot 

exclude t h e  pntic:it eo ipso) .  

2) typing f o r  l c u l a c y t e  nnti,rrens ( X L - E , )  of p a t i e n t  and a l l  poss ib l e  

donors 

3) the 3 i s t o c o n p a t i b i l i t g  t c c t  as providcd by t h c  !n$::c-d lj.',?!:OCyte 

cul ture  (EILC) , which should bc perioimod bidirectionally 

bctwecn h i n  and a l l  a o s s i b l c  donors. 

4) the bcs t a v a i l a b l e  c1ic:;otheragy. 

Bone narrow t r a n s p l a n t a t i o n  w i l l  be perfoxwed only i f  h i s tocompa t ib i i i t y  

tests, XLC, and H L A  typing i n d i c a t e  a match. 

Conditi0r.s t o  be net i n  c h i l d r e n  with a c u t e  leukeliiia: 

a )  The donor mst be old and l a r g e  enough (approximately 10 t o  12 :rez:-s 

old o r  70 t o  90 pounds) so an adequate number of azrrow cells can be 

ob t aineil f o r  - t r a n s p l a n t  a t  ion. 

b) The r e c i p i e n t  should b e  at t h e  end of t h e  second r e x i s s i o n  of k l s  

d i sekse  before  t r a n s p l a n t  w i l l  be nttenpted.  Transplsnt  is also cons idcrs l  

if two drugs or  drug combinations f a i l e d  t o  produce an i i ? i t i a l  rexissior,. 

I t  i s  d i f f i c c l t  to d e f i n e  "end of t h c  sccond roniss ion" c l i n i c a l l y ,  b u t  

tho 3olloving gu ide l ines  s h s l l  be used: 

c e l l s  and <75,000 thronbocytes.  

I U 3 O 3 U O  



Coiiditions to be met In  a d u l t s  v i t h  acute lcukcnia:  

I n  a d u l t s ,  t r m s ? l a n t s  \-:ill be attemptcd durfng the f i r s t  r en i s s ion  2s soon 

as more than 25% of t h e  bono narmw cclls are i d c n t i f i e d  as l e u k e z i c  m d  

irmatarc.  AColcscents w i i i  bc t r e a t e d  as a d u l t s  unlcss t!lcy clcz:.ly 

have a lymphocytic leultcnria o r  an unusually good  lor.^) Zirst =cixission. 

i 

Cant::tioi:s t o  vc ;Act i n  p a t i e n t s  w i t h  c!irozic z ranu locy t i c  le:!kczia : 

A t r a n s p l a n t  w i l l  be performed i n  those  p a t i e n t s  a s  soon as p r a c t i c z l  alter 

the b l a s t  ce l l  cr is is  has been di3,posed. 

Conditions to be m e t  i n  p a t i e n t s  with chroxic  lympilocytic loulienia: 

T r m s p l a n t s  w i l l  b e  a t t e s p t e d  i n  p a t i e n t s  with progressive nneaia and/or 

thrornbocytopeiiilia due t o  m i - x i t v  involvcsezt  ar"tor t h e  d i s e a s e  is shorn to bc 

r e s i s t a n t  t o  c o r t i c o s t e r o i d s  and dienothcrapy. 

Prejxirat ioas  f o r  bone marrow t r a z s p l a n t  : 

If sll previous condi t ions and c r i t e r i a  ti-c mot and ti;e dec i s ion  to go ohcz:d 

w i t h  t k e  t r acs? l an ta t io r i ,  tile p t i e a t  will bo t r a n s f e r r e d  t o  the Lanlsnr 

210o\v Unit (LV) . 
g c r a i c i d a l  baths ,  and mcous  nenbrz.nc ZavcZe. P r q d i y l z c t i c  a n t i b i o e f c s  x y  

Le use2 13 se l ec t ed  p a t i e n t s  according to a z o t k r  ?;.otocol niid riii us 

maintained as 1026 as the p a t i e n t  is i n  the  L!G. On t h e  day the pstiect 

is b r o q h t  i n t o  t h e  s ter i le  cnvironcezt  , imunosnp?rcss ivc t r e c t x a t  w i t : ?  

anti1y;qsi;ocyte g lobu l in  (bX) is s t3r t cd .  T k  3at icr . t  x:ill x c e i v e  oilc 

L n i l y  tioso ol' 10 nz/kc (o r  constant  c k i l ; *  dosc OZ 503 3:) ktrnvc::oasly 

A 1 1  p c t i e n t s  i n  t h e  LT'U w i l l  r ece ive  c o ~ t r o i l e d  d i e t s ,  

fi*03 d ~ > * - 3  t o  day-1. 
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d;lring the  d=y  of i r r a d i a t i o n .  

S;>ecial  prccaut iozs  v r i l l  be t d t e n  to avoid n i c r o b i c b i a l  contar:.inatiori oi 

t h e  pct ic i i t  dur ing thc t:-ansport to  and from the i r r a d i a t i o n  f a c i l i t y  ns 

shccts 2nd wear a s u r g i c a l  f a c e  mask at all times that  hc is o u t s i d e  t h e  

Lsmina: flow Unit.  Imiodiately a f t e r  re turr .  t o  t h o  Laminar Flow Unit ,  

spcciimns f o r  b a c t e r i a l  c u l t u r e s  w i l l  be taken from the p z t i c n t  's i a c e  (skin) 

nz res  , / t h roa t .  
2nd . 

Eonc narrow t x n s p l a n t  . 
Donor: The marrow a s p i r a t i o n  w i l l  bo d o m  under general  ancs thes i a  (0:- - 
s p i n a l  nnesthssia if goncr s l  ancs thes i a  is contraindiczted)  . Vo1~:es  o l  

2-3 ml ezch v r i l l  be taken f r o n  n u l t i p i e  (30-40) sites fro% h i s  p c l v i c  b0r.C~ 

and c o l l e c t e d  i n  TC-190 c u l t u r e  mdium contaii i ing phenol-free hepzri?. (5CCO 

u n i t s  per 2CO 31 TC-199) 2s anticoaciilcnx. The f i n a l  c e l l  Si!sgC:iSiOti will 

bo passcd through a 200 p 

t z m s  fusion. 

rms!i s t a i z l c s s  stecl o r  nylon filter belore 
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? 

c a r r i e d  o u t .  The p a t i e n t s  wili bo prc t cc t cd  during the i r r a d i a t f o n  
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p a t i e n t .  +"urti:er;norc, cstreme c r u t i o n  w i l l  bc exccurcd i n  the i1:i:dlLng 

of t h e  bone Cizrrow s?ccir.icn so t h a t  it w i l i  no t  5 s  a c c i d e n t a l l y  iost. 

It should be empiiasizcd thst W i t h  :Lis dOEC,  SpontancOLis 1-CcO'.Wl-y 
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Although careful s e l e c t i o n  of donor e l i m i n a t i n g  any major nisinatch 

e i t h e r  by HL-A t y? ing  o r  MLC anpea r s  t o  dec rease  t h e  chances of a 

s e v e r e  r e a c t i o n ,  some GvH r e a c t i o n  i s  s t i l l  a r e a l  and a lmost  c e r t a i n  

compl ica t ion  and each s u c c e s s f u l  a l l o g e n i c  bone marrow g r a f t .  

Moreover, it can o f t e n  be c o n t r o l l e d  by programiied a d n i n i s t r a t i o n  

of c e r t a i n  c y t o t i c  d rugs ;  e . g . ,  cyclophosphamide and Methot rexa te .  

The b e n e f i c i a l  e f f e c t  has  been observed on ly  when t h e  drug t r ea tmen t  

has  been s t a r t e d  w i t h i n  4 Cays a f te r  t n e  t r a n s p l a n t .  I n  a d d i t i o n  t o  

c a r e f u l  s e l e c t i o n  of t h e  donor ,  w e  w i l l  t r ea t  t h e  p a t i e n t  w i th  

Methot rexa te  0 . 5  ng/kg ( o r  1 0  mg/sq meter) on days 1, 3 ,  6 ,  and 11 

a f t e r  t h e  t r a n s p l a n t  fol lowed by smaller doses  a t  weekly i n t e r v a l s .  

v .  Host vs  Graft (HvG) react ion.  Previous  s t u d i e s  on m a r r o w  

t r a n s p l a n t a t i o n  i n  nice t h a t  had r e c e i v e d  sub- o r  m i d l e t h a l  

doses  of  r a d i a t i o n  have shown t h a t  t h i s  procedure may be 

more d e l e t e r i o u s  t h a n  r a d i a t i o n  t r e a t n e n t  on ly .  Thus, 

depending upon t h e  donor-host g e n e t i c  r e l a t i o n s h i p ,  t h e  

anount  of  r a d i a t i o n  a d m i n i s t e r e d  and t h e  amount of m a r r o w  

i n j e c t e d ,  an  i n c r e a s e d  m o r t a l i t y  g r e a t e r  t h a n  wi th  r a d i a t i o n  

a l o n e  nay occur  (Gengozian, N.  and Xakinodan, T . :  J .  

I m u n o i .  77:430, 1 9 5 6 ;  Gengozian, N .  ar,d Fakinodan, T .  

Cancer Research 17:970, 1957). T h i s  phenomenon, r e f e r r e d  

t o  as t h e  "MLD k i l l i n g  effect , ' I  hcls been a t t r i b u t e d  t o  an 

a c u t e  r e a c t i o n  of t h e  h o s t ' s  irrJnune system t o  tile f o r e i g n  

marrow wi th  incoiar>lete e l i m i n a t i o n  of  t h e  narrow g r a f t  

a long  w i t h  f a i i u r e  of t;?e h o s t ' s  hemopoiet ic  sysTelr. TO 

r e c o v e r  a d e q u a t e l y  f r o n  a p l a s i a  induced by the r a a k r i o - .  

1 0 3 0 3 0 1  , 
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Sucn an e f fec t  has  no t  y e t  been r e p o r t e d  i n  humans WCT: 

i n  t h o s e  s i y u e t i o f i s  where thc r a d i a t i o n  dose was ap;>arcr, t ly 

i n s u f f i c i e n t  t o  permit  marrow graf t in l ] ; ;  i . e .  ch ron ic   raft 

r e j e c t i o n s  i n  man have been r e p o r t e d  b u t  a syndrome s i i z i k r  

t o  t h e  PlLD e f f ec t  i n  a n i n a i s  has no t  been observed .  I n  

o u r  proposed p r o t o c o l ,  p r i o r  t r e a t m e n t  of t h e  p a t i e n t  w i t h  

ALG, should ,  i n  combination wi th  t h e  500 R i r r a d i a t i o n  

completely suppres s  t h e  h o s t ' s  immune system, p reven t ing  

any e a r l y  and r a p i d  r e j e c t i o n  of t h e  f o r e i g n  g ra fT .  

it i s  recognized t h a t  our proposed regimen i s  of an  ex?er i -  

menta l  n a t u r e  arid c h r o n i c  r e j e c t i o n  of The g r a f r  nay occur .  

If hematologic  and o t h e r  c l i n i c a l  s i g n s  ina i caTe  *ail 0ngoir.g 

r e j e c t i o n  p r o c e s s ,  t he  p a t i e n t  w i l l  be p laced  under  

i n t e n s i v e  s u p p o r t i v e  care,  r e c e i v i n g  thrombocyte and whole 

blood t r a n s f u s i o n s  a long  w i t h  a n t i m i c r o b i a l  t he ra?y .  

Howaver, 

* 

1 0 3 0 3 0 8  
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RISKS, SIDE EFFECTS, AXD DISADVAXTAGES Oi: TIIE GSE OF XXTILYXPi!OCYTE S E X 3  

(ALS) OR ANTZLSNPHOCYTE GLOEULIN (ALC) IX !IAN 

1. RISKS 

a. Immunological 

Acute Systemic Anaphylaxis: 

be expecced and is, according to the literature, observed ir. 5 2  

to 20% of patients treated with antilymphocytic antibody. 

Apparently this complication occurs particularly in patients which 

had previous experience with antibodies raised in the species of 

serum donors which have also produced the A L S .  

that this violent and life-threatening reaction occurs more likely 

in patients treaied with rather small doses of ALS over a longer 

period of time. Therefore the risk of inducing such a reaction 

should be greatly reduced by giving large, possibly tolerogenic, 

doses of ALS during a short period. Of course the colerogenic 

This complication of ALS treatnent mzy 

It also appears 

dose for man is not known, but it certainly lies above 4 mg of ALG 

per kg/day as used currently. 

Dr. Gengozian proposed w2 might be close to a tolerogenic dose. 

Dr. Gengozian's imnosuppressivc regime calls f o r  a short trea:@ent 

period of one wsek only, avoiding the risk presented by long 

antiserum treatmen:. 

With 500 mg of ALG per day as 

S o x  workers recomend to inluce :olersncc w l i h  1ionspc:ific 

serm proteins of chc species donating the ALS before g i v i n g  tilc 

specific antiserun. I: is cartainly reconinanled t3 t e s t  each 

1 0 3 0 3 0 9  
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p a t i e n t  ( sk in  t e s t )  before  treztmcc: with ALG f o r  h i s  r e a c t i v i t y  

aga ins t  the antiserum of the  spec ie s  i n  quest ion i n  order  t o  

avoid any i rmediate  acute  anaphylactoid r eac t ions .  

It nay be of comfort t o  know t h a t  according t o  t h e  l i t e r a t u r e  

none of t he  anaphylact ic  r eac t ions  observed by i n v e s t i g a t o r s  who 

used ALG o r  ALS i n  nan was unmanageable. I n  the  w e n t  of acu te  

sys temic  anaphylaxis,  the treatment with hLG should be  s:op?cd 

a t  once, t he  p a t i e n t  t r e a t e d  convent ional ly ,  and iar.unosupprcssive 

therapy could be continued with ALG of another species i f  ava l l ab le .  

Serum Sickness:  U r t i c a r i a ,  oedena, a r t h r a l g i a ,  and nephropa:hy 

have been seen i n  p a t i e n t s  t r e a t e d  with ALS o r  ALG. C l i n i c z l l y  

however t h e  problem is  less problematic thzn an a c u t e  anaphylact ic  

r eac t ion .  With regard to t he  r i s k  of serum sickness  t r e a t m n t  with 

ALS o r  ALG can hardly be regarded as experimental. 

i s  an accepted r i s k  of serum therapy o f ' d i f f e r e n t  c l i n i c a l  i nd ica t ions .  

Serum s i ckness  

S e r a  Xephr i t i s :  

p a t i e n t s  t r e a t e d  wi:h ALS developing a:: i r r e v e r s i b l e  chronic  

Serum n e p h r i t i s  may be  a s e r i o u s  problen i n  

glomerulonephri t is .  I have not  s sen  any r e p o r t s  with regard ;CI 

t h i s  r i s k ,  b u t  i t  is  conceivable t h a t  an ir.nunosu?pressive 3n:i- 

serum ( U S )  prevents  t he  production of an t ibod ie s  r e q u i r e d  t o  convert 

t h e  ant igen i n t o  an exc re t ab le  imune-p rec ip i t a t e .  It i s  known 

from animal experimsnts t h a t  r e n a l  symptoms disappsar  i n  e s p e r i a e n t a l  

s e run  n e p h r i t i s  as soon as t h e  animals produce a su f f i c i cn :  ?nsun: 

of antibody a g a i n s t  :he responsible  ant igen.  !di:h regard t o  

1 0 3 0 3 1 0  
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leukeaia paticn:s r zce iv i cg  inmu:losupprcssion w i  t!i 

b e n e f i t  of a success fu l  inarrow g r a f r  should outweigh the  r i s k  of 

a chronic serum n e p h r i t i s .  

the CSPCC t d  

>iasugi  Nephri t is :  

r epor t ing  t h i s  type of n e p h r i t i s .  

n e p h r i t i s  s p e c i f i c  ar.tibody is responsible  f o r  the cephrotoxic 

glomerulonephrit is .  

s p e c i f i c a l l y  d i r e c t e d  aga ins t  r e n a l  t i s s u e  and cause t h i s  t y p e  of 

n e p h r i t i s .  

ant igens may no t  be confined t o  the c e l l s  of a well-defined organ 

only,  but  r a t h e r  aay be  u n i v e r s a l  although with v a r i a b l e  an t igen ic  

s t r eng th .  

on the  lymphoid cel ls  used i n  the  production of an ALS. 

p u r i f i e d  anti-lymphocyte a n t i s e r a  may e l imina te  t h i s  remote r i s k .  

Again rio r e fe rences  a r e  found i n  the l i t e r a t u r e  

IC the  case of thc k i s u g i  

A crude ALS may w e l l  con:aic antibodies 

This p o s s i b i l i t y  must be  considered s l n c e  c i s s u e  

Renal an t igen  and o t h e r  t i s s u e  ant igens nay b s  p re sen t  

Highly 

In fec t ions :  U S  induces a lymphopenia with varying degree,  no: 

necessa r i ly  r e l a t e d  t o  i t s  potency t o  prolong g r a f t  s u r v i v a l .  

Such a lymphopenia w i l l  reduce the  p a t i e n t ' s  r e s i s t a n c e  t o  i n f e c t i o n s .  

I n  add i t ion  ALS, e s p e c i a l l y  i n  a cruds fo rn  may contain s p e c i f i c  

anti i iodies a g a i n s t  imnunoglobulins. 

t 
1 
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The lymphopenia arid p o s s i b l y  rcduccd inniunc g lobul i i i  l e v c l  s resalt  

i n  an i n s u f f i c i e n z  de fense  ncchanism of a p a t i c n t  t r e z t d  w i : h  .?l-S. 

A c o n t r o l l e d  “ b a c t e r i o l o g i c a l “  cnvironmenc ( laminar  :low ‘1131 b )  and 

cont inuous  b a c t e r i o l o g i c a l  s u r v e i l l a n c e  of such 3 p a t i c n t  arc 

a b s o l u t e l y  i n d i c a t e d .  

k J 

ALS is n o t  t h e  only  imwnosupprcssant  b r i n g i n g  t h e  r i s k  af  

i n f e c t i o n s  t o  t h e  p a t i e n t s ;  so do a l l  o t h e r  e f f e c t i v e  “ipcn‘cLnosup’jr~ssivb’’ 

a g e n t s  a lmost  o r  a l r e a d y  accepted  8s “convent iona l”  the rapy .  

Highly p u r i f i e d  ALG should Cot havz any a n t i - g o l b u l i n  a c c i v i t y  on 

e x i s t i n g  , preformed a n t i b o d i e s .  

2.  Hena to log ica l  

Crudely ob ta ined  ALS nay c o n t a i n  a n t i b o d i e s  a g a i n s t  Sone Faarrow 

c e l l s ,  s p e c i f i c  a n t i - r e d  ce l l ,  an t i -g ranu locy te ,  and a n t i - p l a t e l e t  

an t ibodies . ’  Any of t h e s e  e f f e c t s  i s  of cour se  u n d e s i r a b l e  becauss  
. . I  , 

of the obvious c l in i ca l  consequences.  P u r i f i c a t i o n  of ALS fo ALG 

and p rope r  a b s o r p t i o n s  acco rd ing  t o  cor responding  tes t  r e s u l t s  wili 

d i m i n a t e  such  u n d e s i r a b i e  efr’ecrs .  It is  known :hat :ne anLi-RBC 

a c t i v i t y  in ALS is a lmost  e x c l u s i v e l y  p r e s e n t  I:: che 19s f r a c t i o n  

of t h e  an t i s e rum and t h e  ac t i lymphocyte  an t ibody i s  7s ir.xor.oglobulin. 

An t ig ranu locy te  an t ibody ,  which would i n t e r f s r e  wi th  phagocytosLs 

and t h e  b a c t e r i c i d a l  e l i n i n a t i o n  of mic roorgan i sns ,  ;nay be  g r z a t l y  

reduced by imnunizlng ALS p ioducdrs  wi th  h igh ly  p u r i f i e d  lymphoid 

cells. i t  a l s o s t  appears  :hat chi? p c z i f i c a t i o x  of t h e  zntige:: 

( lynphocytcs)  i s  by f z r  aore inportant t han  t h e  purification of 

che ant i serum.  . \bsorption is u s u a l l y  curnbarsonie 2nd I n v ~ r i a b l y  

r e s u l t s  i n  a p a r t i n l  l o s s  of s ? e c i f i c  an t ibody a c t i v i z y .  
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3 .  Oncological 

b 

Imnunosupprsssive therapy: 

purposes, i nc reases  t h e  r i s k  of  tumors i n  p a t i e n t s .  II~S!Y.~IIO- 

suppression may suppress an inirnunosurveillance systcrr. w h i s h  5s 

responsible  f o r  t he  e l imina t ion  of mutant cel ls .  

of malignant neoplasias  have been observed i n  p a t i e n t s  treaced 

with A L S ,  e s p e c i a l l y  lymphoreticular malignancies, r z n a l  ruzors,  

and one ovarian carcinoma. This r i s k  i s  going t o  inc rease  wlth 

b e t t e r  and b e t t e r  immunosuppressive therapy. 

knows how i o  e l imina te  t h i s  danger of ALS treatment.  

t o  use o r  no t  t o  use ALS i n  a p a t i e n t  who has a l ready a h i g t l y  

malignant d i s e a s e  can only depend on t h e  p ro fes s iona l  r ecogc i t ion  

Given not only f o r  t ranspl3ci ; t ioa 

Di f f e ren t  kinds 

I don’t  ti-,inlc aayone 

The  decis ion 

of t h e  g r e a t e r  e v i l .  

B. SIDE EFFECTS 

Pain,  swel l ing,  acd inf lamnat ion a t  t h e  i n j e c t i o n  s i t e  of ALS a r e  

f r equen t ly  observed wi th  varying degrees of s e v e r i t y .  

t o  be  less severe i f  a highly pure ALG i s  used or i f  t he  Lnjection is  

given i . v .  Most pac ien t s  develop f eve r  a f t e r  the i n j e c t i o n .  Ur:iceria, 

p r u r i t u s ,  a s k i n  r a sh  and p e r i o r b i t a l  oedema a r e  not  infrsqilent a l l e r g i c  

s i d e  e f f e c t s  foilowing an i n j e c t i o n  of A L S .  

The symptoms appear 

C. DISXDVAXTAGES OF ALS I\IITH REZARD TO OUR TKEU?ELTIC OEJECTIVE 

In t e r f e rence  with adopt ive t r a n s f a r :  An espected i;;:-unot!ier3peurlc 

e f f e c t  of imnunocytes t r a n s f e r r e d  with a bone marrow t r ansp lax t  nay 3, 

hindered by the  prssezce of  high l e v s l s  of ALS i n  the recipient. 

4 

1 0 3 0 3 1 3  
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Interference with “take” of bone marrow graft: An axrrcmcly crudc ALS 

with anti-bone marrow activity nay attack the transplanted narrow, even whcn 

ALS treatment is stopped 48 hrs before grafting. 

been found in patients 27 to 175 days after the 1zst injection of ALS. 

This however is nonspecific protein most likely and probably not specific 

U S .  An interference with the graft seems to be unlikely, if the ALS is 

purified and only given before grafting. 

Norse serum proteins have 
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January 2 ,  1970 

PATIENT TREATMENTS AT THE VARIABLE DOSE RATE IRRADIATION FACILITY 

i 

Safe ty  

The ORAU Medical Division a n t i c i p a t e s  conducting total-body i r r a d i a t i o n  

of p a t i e n t s  i n  the  UT-AEC Agricul tural  Research Laboratory's Variable Dose 

Rate F a c i l i t y  (VDRIF). 

performance of t ha t  operation. 

1. Approval 

A. ORAU 

This r epor t  w f l l  serve a s  a guide f o r  the s a f e  

The protocol f o r  pa t i en t  i r r a d i a t i o n  must have the approval of 

t he  ORAU Medical Divis ion 's  Htnnan Use Committee and the  Medical 

Division Chairman. 

required f o r  a l l  nonroutfne medical procedures. 

B. UT 

Each p a t i e n t  must also s i g n  the r e l e a s e  form 

Each use of t h e  VDRIF by ORAU must be approved by t h e  Director  

of t h e  UT Agr i cu l tu ra l  Research Laboratory o r  h i s  a l t e r n a t e .  

2. Responsibi l i ty  

A. ORAU 

(1) Safety 

The ORAU Medical Division w i l l  be responsible  f o r  t h e  s a f e t y  

of t he  pa t i en t  and ORAU personnel during use of t he  VDRIF.  

Radiation and Chemical Sa fe ty  Of f i ce  w i l l  have personnel present  

during each p a t i e n t  i r r a d i a t i o n  t o  ensure the s a f e t y  of OR4U 

employees and to a s s i s t  i n  any r a d i a t i o n  emergency s i t u a t i o n s .  

The 
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(2 )  Dosimetry 

Rad ia t ion  dosimetry w i l l  be performed by t h e  ORAU Radia t ion  

Dosimetry s e c t i o n  and t h e  ORAU Rad ia t ion  and Chemical S a f e t y  

Of f i ce .  

E. UT 

Opera t ion  of t h e  Var i ab le  Dose Rate  I r r a d i a t i o n  F a c i l i t y  w i l l  be 

performed by t h e  r e g u l a r  UT-AEC s t a f f .  

be t h e  r e s p o n s i b i l i t y  of t h e  UT opera tor .  

S a f e t y  of UT personnel  w i l l  

3. S a f e t y  Procedures 

A. General  

While workinr in t h e  i r r a d i a t i o n  f a c i l i t y ,  a l l  ORAU personnel  w i l l  

ab ide  by t h e  requi rements  of t h e  UT S a f e t y  Manual f o r  t h e  VDRIF and by 

t h e  i n s t r u c t i o n s  of  t h e  f a c i l i t y  ope ra to r .  

ab ide  by t h e  requi rements  of t h e  ORAU Radia t ion  S a f e t y  P o l i c i e s  and 

Procedur es Manua 1. 

B. Noma1 I r r a d i a t i o n  Procedure 

ORAU personnel  must a l s o  

The p a t i e n t  w i l l  be secured  on t h e  s t r e t c h e r  c a r t  and pos i t i oned  

a t  l o c a t i o n  A (Fig.  1) i n  t h e  VDRIF. Two ORAU employees, one from 

t h e  Rad ia t ion  and Chemical S a f e t y  O f f i c e ,  will remain w i t h i n  t h e  

exc lus ion  a rea  a t  p o s i t i o n  B dur ing  t h e  i r r a d i a t i o n  t o  a s s i s t  i n  

emergency removal of  t h e  p a t i e n t .  

po in t  is about 20 mR/hr, t h e  exposure t h e s e  persons w i l l  r e c e i v e  dur ing  

p a t i e n t  t rea tment  w i l l  be less than  5 mR. A l l  o t h e r  personnel  w i l l  

remain i n  t h e  c o n t r o l  room, The i n t e r l o c k e d  control-room door must 

remain open dur ing  p a t i e n t  i r r a d i a t i o n  t o  a l l o w  communication between 

t h e  c o n t r o l  room and t h e  two persons who have remained w i t h i n  t h e  

f a c i l i t y  entranceway. 

S ince  t h e  r a d i a t i o n  l e v e l  a t  t h i s  

1 0 3 0 3 1 9  
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Five  of t h e  s i x  sources  w i l l  be used f o r  i r r a d i a t i o n .  Source No. 1 

w i l l  remain o f f .  

i n  t h e  c o n t r o l  room t o  v e r i f y  t h e  c o r r e c t  o p e r a t i o n  of t h e  c o n t r o l  

console  timer. 

40 R/min f o r  pe r iods  ranging from 1.4 t o  15 minutes.  

normally sounds be fo re  t h e  s t a r t  of an  i r r a d i a t i o n  w i l l  be disconnected 

dur ing  p a t i e n t  t r ea tmen t s  f o r  t h e  psychologica l  wel l -being o f  t h e  

p a t i e n t ,  

f a c i l i t y  and r e tu rned  t o  t h e  ORAU Medical Divis ion.  

C. 

During i r r a d i a t i o n  a back-up timer w i l l  be opera ted  

The p a t i e n t  w i l l  be i r r a d i a t e d  a t  a n  exposure r a t e  of 

The a la rm which 

Af te r  t h e  t r ea tmen t  t h e  p a t i e n t  w i l l  be removed from t h e  

Emergency Removal of P a t i e n t s  from t h e  I r r a d i a t o r  

Although i t  i s  h igh ly  u n l i k e l y  t h a t  t h e  sources  w i l l  f a i l  t o  shu t  

o f f  a t  t h e  end of t h e  t r ea tmen t ,  p rov i s ions  have been made f o r  emergency 

a c t i o n  i n  case  of such a f a i l u r e .  

i n d i c a t e s  t h a t  two mal func t ions  of  t h e  u n i t  could r e s u l t  i n  t h e  

f a i l u r e  of one or more of t h e  sou rces  t o  s h u t  o f f  a t  t h e  end of t h e  

p re sc r ibed  t r ea tmen t  time. One of  t h e  mal func t ions  would be a power 

f a i l u r e  dur ing  i r r a d i a t i o n .  

i n  t h e  O N  p o s i t i o n .  

b inding  of t h e  sou rce -d r ive  system. 

of  t h e  sources  remaining exposed. 

A s a f e t y  a n a l y s i s  of t h e  VDRIF 

I f  t h i s  occur red ,  a l l  sources  would remain 

The second p o s s i b l e  mal func t ion  vould be mechanical 

This  could r e su l t  I n  one o r  more 

I f  sources  f a i l  t o  shu t  o f f  a t  t h e  end of t h e  p re sc r ibed  t rea tment  

pe r iod  or if power is l o s t  a t  any t i m e  dur ing  t h e  i r r a d i a t i o n ,  t h e  

p a t i e n t  must be removed from t h e  h igh  r a d i a t l o n  f i e l d  a s  qu ick ly  as  

poss ib l e .  I n  t h e  process  of t l rescuingl l  t h e  p a t i e n t ,  r a d i a t i o n  exposures  

of  o t h e r s  must be kept  as  low as poss ib l e .  

and e a s i e r ,  a gu ide  r a i l  w i l l  be t empora r i ly  a t t a c h e d  to  t h e  f l o o r  

To make removal qu icke r  
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of t h e  i r r a d i a t i o n  f a c i l i t y  (Fig. 1). 

with r o l l e r s  t h a t  r i d e  on the guide t a l l  and con t ro l  t h e  d i r e c t i o n  

of t r a v e l  of the c a r t .  

a pul ley a t  p o s i t i o n  C t o  the  loca t ion  of t h e  "rescuers.11 

time nears ,  smeone a t  the con t ro l  panel w i l l  i n i t i a t e  a countdown. 

If  t he  u n i t  operates  properly,  t he  sources should r e t u r n  t o  t h e i r  

s h i e l d  within about 4 seconds a f t e r  t h e  desired exposure time elapses .  

I f  f o r  any reason t h e  sources do not shut o f f  within 10 seconds, t h e  

s t r e t c h e r  w i l l  be pulled from the i r r a d i a t i o n  pos i t i on  and i n t o  t h e  

entranceway. Rescuers w i l l  remain behind the  w a l l  while pu l l ing  

the  s t r e t c h e r  from the area. When the s t r e t c h e r  reaches the end 

of the guide r a i l ,  t he  rescuers  w i l l  quickly e n t e r  the entranceway 

and p u l l  the s t r e t c h e r  around t h e  corner. 

The pa t i en t  c a r t  has been equipped 

A rope at tached t o  the  c a r t  w i l l  pass through 

A s  shut-off 

An estimate of t h e  r a d i a t i o n  exposures received by t h e  p a t i e n t  

and the  rescuers  during the  emergency removal of the p a t i e n t  has 

been calculated.  

Pa t 1 en t : 

Exporure during removal 

Prescribed treatment 50 t o  600 R 

- 10 R 

Each Rescuer: 

Exposure during rescue N l O O  InR 

Permissible q u a r t e r l y  exposure 3000 mR 

The exposures during t h e  emergency removal w i l l  be low compared 

t o  the treatment exposure and the  permissible exposure limits. 

The dosimeters worn by t h e  pa t i en t  and the rescuers  will be checked 

t o  determine t h e  accumulated exposure. 

I030325 
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I f ,  €or some reason, t h e  s t r e t c h e r  and pa t i en t  can not be 

removed by the above procedure, t h e  pne-tic c lu t ch  which permits 

bypassing the source-drive motor w i l l  be opened i n  an attempt t o  

r e t u r n  the sources t o  the OFF posit ion.  

be t o  en te r  the I r r a d i a t i o n  f a c i l i t y  and manually remove the 

pat ient .  

The f f n a l  a l t e r n a t i v e  w i l l  

After the removal of t he  p a t i e n t ,  r e t u r n  of the  sources t o  the  

OFF posi t ion s h a l l  be t h e  r e s p o n s i b i l i t y  of t he  UT-AEC s t a f f .  

G .  A. Andrew, M.D. 
Chairman 
Medical Division 

Radiation and Chemical Safety Of f i ce r  



No p a t i e n t  s h o u l d  be a d m i t t e d  f o r  p o s s i b l e  bone marrow 

g r a f t  u n l e s s  t h e  f o l l o w i n g  c o n d i t i o n s  a r e  m e t :  

1) 

good h e a l t h  who c o u l d  s e r v e  as a donor .  

(7 
3G4 

The p r o s p e c t i v e  r e c i p i e n t  a t  l eas t  one  s i b l i n g  i n  r e a s o n a b l y  
I\ 

2 )  

agree i n  p r i n c i p l e  and are  w i l l i n g  t o  p a r t i c i p a t e  i n  t h e  

e f f o r t  a f t e r  a tho rough  e x p l a n a t i o n .  

The p a t i e n t ,  p a r e n t ,  o r  o t h e r  i n v o l v e d  f a m i l y  members 

ACUTE LEUKEMIA 

Each p a t i e n t  is t o  be  r e g a r d e d  as a p o t e n t i a l  c a n d i d a t e  

f o r  bone marrow g r a f t i n g ,  and as s u c h  s h o u l d  have  - 

3 1) RBC t y p i n g  p r i o r  t o  a n y  t r a n s f u s i o n g  < < ~ - ~ ~ . ~ ~ ~ *  JI.'&J.< , f %J- s; k t  i.1- :A Y E  r-f- b4 

2 )  GlBC a n t i g e n s  (H&) i d e n t i f i e d  p *L-&. -! . i t . . . . . t ~  

3 )  T r e a t e d  w i t h  t h e  b e s t  a v a i l a b l e  d r u g  o r  d r u g  c o m b i n a t i o n s  

as soon as  f e a s i b l e  a f t e r  t h e  d i a g n o s i s  i s  made. .--> 

t o  g e t  a n  a d e q u a t e  number of c e l l s  f o r  t r a n s p l a n t i n g .  
- ax CL- LIHL .C<d /AL- 

2 )  T r a n s p l a n t  w i l l  be a t t e m p t e d  

--second r e m i s s i o n  o r  a f t e r  t h e  f a i l u r e  of t w o  drugs  o r  

d rug  c o m b i n a t i o n s  t o  produce  a good r e m i s s i o n .  

ADULT 

1) T r a n s p l a n t  w i l l  be  a t t e m p t e d  a--.annP-from 

t h e  f i r s t  r e m i s s i o n  o r  a f t e r  t w o  d r u g s  o r  d rug  combina t ions  

f a i l  t o  2 roduce  a r e m i s s i o n .  3 d 
2 )  A d o l e s c e n t s  w i l l  g e n e r a l l y  be  t rea ted  as a d u l t s  u n l e s s  

t h e  leukemia  is c l e a r l y  lymphocy t i c  or i f  t h e  f i r s t  r e m i s s i o n  is 
- -.--A:- 7 - 
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CHRONIC GRANULOCYTIC LEUKEMIA 

1) Patients with CGL, if they meet the general requirements, 

should have RBC typing and leukocyte antigen typing done prior 

to their developing the blast cell crisis. 

2 )  

suitable donors and otherwise qualify as soon as practical 

after the blast cell crisis has been diagnosed. 

3 )  

drug to reduce the population of leukemia cells. 

4 )  

probably be excluded. 

A transplant will be attempted in those patients with 

The transplant attempt may be preceded by some antileukemic 

Fatients with a great deal of myelofibrosis should 

CHRONIC LYMPHOCYTIC LEUKEMIA 

Transplants will be attempted in patients with progressive 

anemia and/or thrombocytopenia due to marrow involvement after 

the disease is shown to be resistant to corticosteroids and ' 

chemotherapeutic agents. 

IO30321 
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Therapeutic Allogeneic Transplantation of Human Bone Marrow 

Responsibility of Senior Investigator: 

B 

Application for use of humans as experimental subjects Page 2 I' 
\ 

V. 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safe-guarding the 
interests of the participants under study. Any significant changes 
ia methods of procedure or of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

b 

fr' 

Inves tigator 

07, Investigator 

, Investigator 

Investigator 

Signatures: 

MEDICAL DMSION REVIEW: 

The application described above has been reviewed and approved. 

?. 
? 

Revised October 1969 
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August 1, 1972 

To : Committee on Human Studies 

A. 13. Brill 
C. L. Edwards 
M. E. Koons 
R. D. Lange 
T. A. Lincoln 
B. M. Nelson 
J. B. Storer 

The Medical Division has been carrying out a research project entitled 
"Therapeutic Allogeneic Transplantation of Human Bone Marrow. 'I  This 
is based on a very extensive write-up that was presented to the Com- 
mittee in December 1969 and approved in January 1970. The purpose of 
the present communication is to call your attention to our desire to 
extend this kind of treatment to patients with aplastic anemia and to pro- 
vide an opportunity for  comments from the Committes. 

You will recall that the protocol involves one week of treatment with 
antilymphocyte globulin, then total-body irradiation to an air dose of 500 I3 
and the infusion of bone marrow from a selected sibling. 

So far this has been undertaken in three patients, all adults with acute 
leukemia. The first man had a distinct graft and remission but died about 
four months later of complications of cardiac and pulmonary disease with- 
out clearly demonstrable graft-vs-host reaction, and with no evidence' of 
persistent leukemia detectable at autopsy. The second patient also had a 
clear-cut graft and a brief clinical remission, but within a few weeks afkr 
the treatment she developed a recurrence of her leukemia which proved 
fatal. The third patient is only two weeks from the time of marrow infusion. 
He is doing reasonably well. H i s  bone marrow shows erythroid regener- 
ation but the blood values do not yet demonstrate evidence of graft. 

Dr. Edwards, Dr.  Gengozian, and our clinical staff wish to undertake this 
same treatment in a patient with aplastic anemia who is seriously ill and 
who has been deemed by his physicians as unresponsive to therapy. H i s  
outlook a t  present is considered extremely poor. It is proposed to use 
exzctly the same protocol including total-body irradiation. The reasons 
for th i s  are that the protocol has proved effective in achieving a graft in the 
f i rs t  two patients, and it  appears that this program of trcatment would allow 
B re:rsmabls chance fcJr iiicint:iii:ing ths patient through t h  postirrxlizticn 
period, cvcii i i  no graft were aciiicved. 

T!?e ori@:al progosal st:itcd t int  tkr: patiailts k i t i d ly  selected wodd h~1.2  
acute leukemia and later the program might he ch$ended to include patients 
with aplastic anemia, hcu~io:,llobinopathies, a i d  immune cteiicizncy diseases. 

-more 
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The earlier rcservation about aplastic anemias was that this disease has 
some possibility of spontaneous recovery and therefore the potentially 
hazardous and untried protocol might not be justified. In view of the 
experience so f a r  it is the impression of our clinical staff that this no 
longer holds true, and that for a patient with aplastic anemia who has a 
poor prognosis and has not responded to treatment, this protocol would 
be a desirable one. The clinical staff has considered the possibility of 
undertaking n modified procedure without the irradiation; they feel, how- 
ever, that this might deprive the patient of an  opportunity to have a suc- 
cessful graft. 

Since the patient who is being considered for this treatment is in a pre- 
carious situation, there may be need to proceed promptly, if the program 
is approved. Therefore, we plan to check with the members of the Com- 
mittee by telephone. 

Gould A. Andrews 
Chairman of Committee 
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OAK RIDGE, TENNESSEE 37830 

August 8, 1972 

To : Committee on Human Studies 

A. B. Brill 
C. L. Edwards 
M. E. Koons 
R. D. Lange 
T. A. Lincoln 
B. &I. Nelson 
J. B. Storer 

”Therapeutic Allogeneic Transplantation of Human Bone Marrow” 
- in patients with aplastic anemia - (See memo Aug. 1) 

Re : 

I called the members of the committee who were available, with the following 
results: 

Dr. Lincoln was strongly in favor. 

Mr. Koons said he assumed that there were no legal problems. 
He assumed that we would have the same forms and protective 
mechanisms as used for  the other patients. He, of course, did 
not have any opinion on the medical merits. 

Dr. Brill said that he felt that he would like to leave his approval 
depending on that of Dr. Lange. He  felt that Lanpe had more 
experiecce with this kind of disease. If Lange says yes, Brill 
will go along gladly. He  has no inclination to veto the project 
but simply wants to wait for Lange’s opinion. 

Dr. Storer is out of town and i s  expected back in a d3y or  two. 

Dr. Lange said that he was hesitant to approve the complete study 
with the radiation therapy for two or three reasons: He felt that 
the trial of oxymetholone had not been more than a minimal one 
and he wondered if it shouldn’t b3 tried for a few weeks longer. 
He also thought that since there were two good potential donors, 
on8 might t ry  first to give the graft with only the antilymphocyte 
globulin, omitting the hazardous total-body irradiation with the 
thought that if this fails, later on one could.use the total-body 
irradintion in a second trial  with the other donor. The third point 
was that Dr .  Lange felt that he was not sufficiently famili3r with 
the literature on this topic and would like to 1eai-n c i  little more 
about it. 

Prje in?:  ? . ~ n d  By 
Cp,Ul? 1 A X J p R i B S  

Gould A. Andrews 
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Y MEMORANDUM 

Reason for Study: This is a pilot study simply for radiation dose calculations. A 
protocol is in preparation proposing to visualize lymph node drainage after scanning 
doses  of gallium-67 citrzle have been injected subcutaneously (the dose in that proposal 
would be of the order of 2 millicuries total dose given in  0.5 millicurie injections to four 
sites between the toes). 

Consent: Established procedures ior informed coiisent will be followed. 

Approval: Members of the committee without dissenting vote concur in this tracer study. 

To: 
C. L. Ed\wrds 
John Storer 
Me1 Koons 
B. Nelson 
Tom Lincoln 
A. B. Brill 
Robert Lan ge 



APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO: Committee on Human Studies 
Medical Division 
Oak Ridge Associated Universities 

11 November 1970 Date : 

Senior Investigator: 

Co-Investigators: 

B i l l  Nelson.  M. D. 

e l l  Edwards and C l i n i c a l  S t a f f  

Title of Project: c chanaes i n  the s k i n  r e l a t e d  to t h e  

nraft-versus-host (GVH) r e a c t i o n  a f t e r  marrow 

a t i o n .  

Use Following Format (Orininal and one cow): 

I. Objectives of Emeriment: 

II. Methods of Procedure: 

Brief description of methods, all medications including name and dose 
range, number and types of subjects anticipated, time for single session, 
total number of sessions, total duration of study, methods used to screen 
subjects, etc. 

I E  Possible Hazards and Their Evaluation: 

IV. Radioisotopes and New Drugs: 

If the study involves radioisotopes, indicate action of the ORAU Medical 
Division Isotope Committee. If new drugs are  involved, indicate that 
appropriate application to FDA has been made. 

1 0 3 0 3 3 0  * 
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I. Objectives oL Experiment: 

11. 

The expectat ion of success iu l  human marrow t r ansp lan ta t ion  is accompanied by 
t h e  prospects of diagnosis  and management of t h e  CVH react ion.  
experience is already adequate t o  i n d i c a t e  a c l i n i c a l  syndrome of d i a r rhea ,  
sk in  rash, and weight l o s s  b u t  objective s i g n s  a r e  needed to d i s t i n g u i s h  e a r l y  
GVH from drug r eac t ions ,  i n f e c t i o n s ,  and o t h e r  complications r e l a t ed  o r  
i n c i d e n t a l  t o  t h e  experimental procedure. Histologic  changes a r e  c h a r a c t e r i s t i c  
i n  experimental animals and in t h e  f e w  human autopsies.  The present  s tudy is 
designed t o  r e f i n e  t h e  c r i t e r i a  f o r  recogni t ion of GVH r eac t ions  i n  s k i n  
b iops i e s ,  Essen t i a l  t o  t h i s  purpose is a thorough grasp of t h e  h i s t o l o g i c  
changes t o  be an t i c ipa t ed  a f t e r  t reatments  used f o r  t r ansp lan ta t ion ,  e s p e c i a l l y  
total-bod y i r r a d i a t i o n ,  chemotherapy, c o r t i c o s t e r o i d s ,  and antilymphocyte 
globulin.  

C l i n i c a l  

Methods of  Procedure: 

We w i l l  biopsy t h e  s k i n  a t  t h e  times scheduled €or sampling marrow w i t h  various 
i r r a d i a t i o n  pmcedures,  including t h e  marrow t r a n s p l a n t a t i o n  p r o j e c t ,  O u r  
r o u t i n e  already c a l l s  f o r  stabbing t h e  s k i n  with a s c a l p e l  before  using t h e  
marrow needle. This reduces t h e  p o s s i b i l i t y  of introducing b a c t e r i a  i n t o  t h e  
bone, and keeps s k i n  fragments from occluding t h e  needle o r  confusing t h e  
i n t e r p r e t a t i o n  of the m a r r o w  smears. The proposed modification is t o  perfor- 

,a te  t h e  s k i n  w i t h  a biopsy punch r a t h e r  than a sca lpe l .  Because the ear ly  GV 
changes a r e  s u b t l e ,  techniques for cleansing t h e  s k i n  and l o c a l  anesthesia  
r e q u i r e  considerat ion t o  avoid a r t i f a c t .  
s p e c i a l l y  designed t o  a t t a c h  t o  an electric d r i l l  f o r  s k i n  biopsies .  The 
r o t a t i n g  punch is r ap id ly  passed through the  dermis  and withdrawn. The sub- 
cutaneous f a t  is t r ansec ted  and t h e  specimen placed i n  cold buffered gluter-  
aldehyde. Short ly  t h e r e a f t e r  t h e  specimen is bisected, one po r t ion  embedded 
i n  p a r a f f i n ,  and t h e  o t h e r  half  processed f o r  e l e c t r o n  microscopy. 

c Punches 2 t o  5 mm i n  diameter a r e  

I n  add i t ion  t o  t h e  s k i n  biopsies  taken with d i agnos t i c  marrow a s p i r a t i o n s ,  
s i m i l a r  biopsies  w i l l  be taken f r o m  t e n  hea l thy  volunteers.  Some of t hese  
may be employees and o the r s  donors f o r  m a r r o w  t r ansp lan ta t ion  who w i l l  have 
been given a general  anes the t i c ,  providing a c o n t r o l  f o r  poss ib l e  a r t i f a c t s  
caused by l o c a l  anesthesia .  

H i s to log ic  evaluat ion w i l l  include a prompt pathology r epor t  a f t e r  each biopsy, 
with e x t r a  sets of s l i d e s  prepared f o r  s p e c i a l  s t a i n s  and f o r  an o b j e c t i v e  
evaluat ion by one o r  more pa tho log i s t s  a f t e r  adequate c o l l u c t i o n  of samples. 
(We do about 200 marrow a s p i r a t e s  annually and should be able t o  c o l l e c t  
enough s u i t a b l e  con t ro l s  i n  two years ;  t h e  c o l l e c t i o n  of GVH biopsies  w i l l  
depend on t h e  number and success of m a r r o w  t r ansp lan ta t ions .  1 

111. Poss ib l e  Hazards and Their  Evaluation: 

O u r  major concern is with t h e  p o s s i b i l i t y  of bleeding o r  i n f e c t i o n  of  t h e  
biopsy wound. The usual  a s e p t i c  technique w i l l  be  used and ex t r a  c a r e  is 
ind ica t ed  i n  p a t i e n t s  w i t h  severe thrombocytopenia o r  s k i n  i n f e c t i o n s .  
wound w i l l  be only s l i g h t l y  l a r g e r  than t h a t  rou t ine ly  made f o r  marrow 
a s p i r a t e s ;  t h e  edges w i l l  be brought t oge the r  and covered b y  a s te r i le  
adhesive bandage. 
morbidity is an t i c ipa t ed .  

The 

I 
Healing should be complete i n  two weeks and no s i g n i f i c a n t  1 

1 0 3 0 3 3 5  



OAK RIDGE ASSOCIATED UNIVERSITIES 
Oak R i d g e ,  T e n n e s s e e  

Consen t  f o r  E x p e r i m e n t a l  T e s t  

I a u t h o r i z e  t h e  p e r f o r m a n c e  upon - 
(myse l f  o r  nnme o f  p a t i e n t )  

Of  t h e  f o l l o w i n g  t e s t :  TEST OF E X E R C I S E  T O L E R A N C E  U I i I L E  R 0,::s 7 ° C  ERGOMETER 

I .* , S T A T I O N A R Y  R I C Y C L C " )  W I T H  DLOOO 7 C 5 T S ,  C O N T I N U O U S  fY\G A N 0  O T h E R  PHYSIOLOGIC F l O ' I I T O F  I N C  
(State n a t u r e  of tes t )  

The n a t u r e  and p u r p o s e  of t h e  t e s t ,  t h e  risks r n v o l v e d ,  and t h e  
p o s s i b i l i t i e s  o f  c o m p l i c a t i o n s  h a v e  been  e x p l a i n e d  t o  m e .  1 u n d e r s t a n d  
t h a t  t h i s  t es t  is n o t  a t r e a t m e n t  f o r  my disorder n o r  is it b e i n g  d o n e  
f o r  my b e n e f i t .  r a t h e r  t h a t  t h e  test is f o r  e x p e r i m e n t a l  p u r p o s e s  and  is 
b e i n g  done  o n l y  f o r  g a t h e r i n g  i n f o r m a t i o n  r e l n t e d  t o  my d i s e a s e ,  t r e a t m e n t ,  
o r  b o t h .  F u r t h e r ,  I u n d e r s t a n d  t h a t  any i n f o r m a t i o n  l e a r n e d  from doing 
t h i s  test  becomes t h e  p r o p e r t y  of ORAU and may be p u b l i s h e d  i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  a t  t h e  d i s c r e t i o n  o f  t h e  s t a f f  of t h e  Oak Ridge  A s s o c i a t e d  
U n i v e r s i t i e s ,  M e d i c a l  D i v i s i o n .  

I 

DATE : 
( P a t i e n t  o r  p e r s o n  a u t h o r i z e d  to  c o n s e n t  
f o r  p a t i e n t )  

WITNESS : 

I have t a l k e d  w i t h  a b o u t  
Kame 

t h e  p roposed  t es t  t o  be g i v e n  
Name 

TI4E CXERC I Sf. 

I n v e s t i g a t o r  Date 

Proposal No. 16 (Lushbaugh, et al.) 

1 0 3 0 3 3 2  0 
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REVIEW AND ACTION 

Committee on Human Studies - 
Oak Ridge Associated Universities 

Medical Division 

Principal Investigator: Bill Nelson, M. D. Identifying No. 15 

Project Title: ''Histologic Changes in the Skin Related to the Graft- * 
ation" 

Comments: 

- .  . .  
t 

Application was approved with the recommendation that Dr. Nelson, Edwards, 
or other physicians, will  tell the patient that the skin biopsy is a special 
experimental procedure, but of little hazard, and will obtain written consent 
on an appropriate form. 

Adopted 4-67 

3 0 3 0 3 3 3  



APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO: Committee on Human Studies 
Medical Division 
Oak Ridge Associated Universities 

Senior Investigator: C .  C .  L u s h b a u g h  

R. C .  R i c k s  

A l l e n  Webb 

Co-Investigators : 

Title of Project: Changes  i n  b l o o d  enzyme l e v e l s  f o l l o w i n g  

e x e r c i s e  a n d / o r  t o t a l - b o d y  i r r a d i a t i o n  

i n  man. 

Use Following Format (Oriainal and one cow): 

I. Objectives of Emeriment: 

IX. Methods of Procedure: 

Brief description of methods, all medications including name and dose 
range, number and types of subjects anticipated, time for single session, 
total number of sessions, total duration of study, methods used to screen 
subjects, etc. 

ILL Possible Hazards and Their Evaluation: 

IV. Radioisotooes and New Drugs: 

If the study involves radioisotopes, indicate action of the ORAU Medical 
Division Isotope Committee. If new drugs are  involved, indicate that 
appropriate application to FDA has been made. 

more- 

t 0 3 0 3 3 4 ,  
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Application for use of humans as experimental subjects Page 2 

V. Responsibility of Senior Investigator: 

The principal investigator will follow the procedures of the OR4U 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safe-guarding the 
interests of the participants under study. Any significant changes 
in methods of procedure or of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

Starting Date: 

Signatures: 

I- - .  
InvestiPrator 

MEDICAL DMSION REVIEW: 

The application described above has been reviewed and approved. 

I . ,I& <@%hairman 9 

Revised October 1969 

1030335, 



1 .  Objec t ives  of Experiment: 

The o b j e c t i v e  i s  t o  determine changes i n  blood enzyme 

11. 

b 

l e v e l s  ( e . g .  l a c t i c  a c i d  dehydrogenase,  c r e a t i n e  phospho- 

k i n a s e ,  SGOT, S G P T ,  a l d o l a s e ,  H B O H ,  a n d  male ic  dehydrogenase) 

i n  s e l e c t e d  p a t i e n t s  undergoing t o t a l - b o d y  r a d i a t i o n  therapy 

a n d  v o l u n t e e r s  who a r e  involved i n  p e r i o d i c  c o n t r o l l e d  

e x e r c i s i n g  t e s t i n g  ( b i c y c l e  e rgometry) .  

Methods of Procedure: 

Blood samples ( 1 0  ML) w i l l  be d r a w n  by q u a l i f i e d  c l i n i c a l  

l a b o r a t o r y  personnel employed by O R A U .  P a t i e n t s  a n d  un- 

i r r a d i a t e d  v o l u n t e e r s  w i l l  be s e l e c t e d  on t h e  b a s i s  o f  t h e i r  

w i l l i n g n e s s  a n d  a b i l i t y  t o  e x e r c i s e .  No p a t i e n t  w i l l  be 

inc luded  i n  t h e  p r o j e c t  w i t h o u t  pr ior  permission of t h e i r  

a t t e n d i n g  p h y s i c i a n .  Volunteers  must be i n  average o r  b e t t e r  

phys ica l  c o n d i t i o n .  Before e n t e r i n g  t h e  p r o g r a m  a l l  t e s t  

i n d i v i d u a l s  wi l l  be s u b j e c t e d  t o  moderate e x e r c i s e  l e v e l s  t o  

determine any lack o f  e x e r c i s e  a b i l i t y .  No s e v e r e  e x e r c i s e  

w i l l  be employed a t  any t ime. Heart  r a t e ,  E K G ,  a n d  r e s p i r a -  

t o r y  wave form w i l l  be monitored b e f o r e ,  dur ing ,  a n d  a f t e r  

e x e r c i  s e .  

Exerc ise  t e s t  s e s s i o n s  w i l l  l a s t  f o r  'L 1 h o u r ,  t h e  

m a j o r i t y  o f  t h e  time being s p e n t  i n  p o s t  e x e r c i s e  p h y s i o l o g i c  

moni tor ing .  S e s s i o n s  may be r e p e a t e d  on  a d a i l y  b a s i s  

(5/week o r  3/week, e t c . )  a n d  l a s t  f o r  p e r i o d s  u p  t o  one 

month. Blood w i l l  be d r a w n  i n  r e l a t i o n  t o  each e x e r c i s e  

t e s t  s e s s i o n  o r  a t  l e a s t  3 t imes p e r  week. The s tudy  w i l l  

be an ongoing p r o j e c t .  

1 0 3 0 3 3 b  , 
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I 1 1 .  P o s s i b l e  hazards a n d  the i  r eva luat ion:  

Care w i l l  be taken t o  insure  t h a t  a l l  blood samples 

are obtained under a s e p t i c  condi t ions  a n d  t h a t  n o  ex-  

c e s s i v e l y  high e x e r c i s e  workloads are employed throughout 

the  study. 

I V .  Radioisotopes a n d  new drugs: 

No i s o t o p e s  or drugs w i l l  be administered in  r e l a t i o n  

t o  t h i s  program. 

1 0 3 0 3 3 1  



REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

16 Principal Investigator: c. c* Lushbaugh* Identifying No. 

Project T i t l e : v e  Levels Following Exercise 

and/or Total-Body Irradiation in Man" 

6 

I 

Comments: 
The committee approved this proposal with the following recommendations: 

a. An informed consent should be recorded in the hospital notes of 
patients, and a written consent should be obtained from normal 
volunteers who serve as controls. 

b. Appropriate resuscitation equipment should be present in the exercise 
area,  including a defibrillator. Personnel trained to operate the 
defibrillator should be on hand, and an alarm system to call a closely 
available physician should be operative. 

Adopted 4-67 

1 0 3 0 3 3 8  



OAK RIDGE ASSOCIATED UNIVERSITIES 
Oak Ridge ,  Tennessee 

i 

Consent f o r  Exper imenta l  T e s t  

I a u t h o r i z e  t h e  performance upon 
( m y s e l f  o r  nnme of p a t i e n t )  

: " S T A T I O N A R Y  B I C Y C L E " )  W I T H  BLOOO TCTJTS, C O N T I N U O I J 3  EY\G 4ND O T h E R  PHYSIOLOGIC MO'I! TOF INC 
( S t a t e  n a t u r e  of test)  

The n a t u r e  and purpose  of t h e  tes t ,  t h e  risks i n v o l v e d ,  and t h e  
p o s s i b i l i t i e s  of c o m p l i c a t i o n s  have been e x p l a i n e d  t o  me. 
t h a t  t h i s  t e s t  is not  a t r e a t m e n t  f o r  my d i s o r d e r  n o r  is  it b e i n g  done  
for my b e n e f i t ,  r a t h e r  t h a t  t h e  tes t  is for  e x p e r i m e n t a l  purposes  and is 

or b o t h .  
t h i s  test becomes t h e  p r o p e r t y  of ORAU and may b e  p u b l i s h e d  i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of  t h e  s t a f f  o f  t h e  Oak Ridge A s s o c i a t e d  
U n i v e r s i t i e s ,  Medical D i v i s i o n .  

1 unders tand  

. b e i n g  done o n l y  f o r  g a t h e r i n g  i n f a m a t i o n  r e l a t e d  t o  my d i s e a s e ,  t r e a t m e n t ,  
F u r t h e r ,  I unders tand  t h a t  any i n f o r m a t i o n  learned  from d o i n g  

DATE : 
( P a t i e n t  or p e r s o n  a u t h o r i z e d  t o  consent  
for  p a t i e n t )  

WITNESS : 

I have t a l k e d  w i t h  about  
Name 

t h e  proposed test t o  b e  g i v e n  
Name 

i n c l u d i n g  t h e  fo l lowing:  F - F : , , C Y  OF T ' 5 T .  CMOUilT O f  E X E R C I S E ;  T H E  R l S K  OF' 
SHE 
HE W I S H E S  D U R I N G  
- 

O$FJ C y F R C  '141NC A ND ASSURANCE T H A T  HE MAY STOP A T  A N Y  PO:NT 

THE C X E R C  I S E .  

I n v e s t i g a t o r  Date 

Proposal No. 16 (Lushbaugh, et al.) 
OONSENT FOR EXPERIMENTAL TEST 

1 0 3 0 3 3 9  * 
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APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO: Committee on Human Studies 
Medical Division 
Oak Ridge Associated Universities 

8 July 1971 Date: 

Senior Investigator: L. Gavle L i t t l e f i e l d  

Co-Investigator s : 

Title of Project: Chromosomal breakages i n  f i b r o b l a s t s  from 

women t ak ing  o r a l  con t r acep t ives  

Use Followinn Format (OrinSnal and one cow): 

I. Obiectives of Experiment: 

E. Methods of Procedure: 

Brief description of methods, all medications including name and dose 
range, number and types of subjects anticipated, time for single session, 
total number of sessions, total duration of study, methods used to screen 
subjects, etc. 

Js, Possible Hazards and Their Evaluation: 

IV. Radioisotopes and New Drugs: 

If the study involves radioisotopes, indicate action of the ORAU Medical 
Division Isotope Committee. If new drugs are involved, indicate that 
appropriate application to FDA has been made. 

1030340 

more- 

b .  



I. Objectives of Experiment: To determine whether there are 
increased chromosomal breakages i n  s k i n  f i b r o b l a s t s  from 
women who are taking o r a l  contracept ives  compared to  
normal who are not taking hormone medications. 

11. We w i l l  ob t a in  s k i n  b iops i e s  (approximately 1 m3) from 5 
women who are taking o r a l  contraceptives and from 5 
con t ro l  women, on 4 occasions during the  course of  1 
year. 
be  no longer than 10-15 minutes. 
biopsies  from the forearm of each sub jec t  a f t e r  
anesthesizing a small  area of s k i n  by an intradermal 
i n j e c t i o n  of 0.1 t o  0.2 cc 1% Xylocaine. 

The t i m e  required f o r  obtaining each biopsy should 
We plan to  take 

111. We do not a n t i c i p a t e  t h a t  t h i s  procedure w i l l  present  
any major hazards. 
and syr inges for adminis t ra t ion of the  anes the t i c ,  and 
s t e r i l e  s k i n  punch blades f o r  exc i s ing  t h e  small piece 
of skin.  
a l l e r g i e s  t o  Xylocaine before  beginning the p ro jec t .  As 
with any small cut  o r  s c r a t c h  the p o s s i b i l i t y  of a l o c a l  
i n f e c t i o n  cannout be ruled ou t ;  however, c a r e  w i l l  be taken 
t o  cleanse t h e  a rea  of the arm be fo re  the  biopsy procedure, 
and t o  cover the  l e s i o n  immediately a f t e r  the s k i n  has been 
removed. 

We w i l l  use s t e r i l e  disposable  needles 

All p a r t i c i p a n t s  w i l l  be questioned about poss ib l e  

IV. This s tudy w i l l  not involve any new drugs or isotopes.  



i 

Application for use of humans as experimental subjects Page 2 

V. Responsibilitv of Senior Investigator: 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safe-guarding the 
interests of the participants under study. Any significant changes 
in methods of procedure o r  of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

July-Augus t 1971 Starting Date: 

d-&/& Investigator 
- v  

Signatures : 

Investigator 

Investigator 

Investigator 

MEDICAL DMSION REVIEW: 

The application described above hasibeen reviewed and approved. 

Date: 

Revised October 1969 



OAK RIIXP. ASSOCIATED UNIVERSITIES 

WIIOLE BLOOD AND/OR SKIN BIOPSY PROCIJREMENT, RELEASE AND PAYMENT AUTHORIZATION 

b 

I ,  t h e  undersigned, do herebv acknowledge t h a t  I have on t h i s  day, of mv 
own f r e e  w i l l  and accord,  de l ive red  and so ld  t o  the  Oak Ridge Associated 
U n i v e r s i t i e s  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  "Association") 
blood,  by d i r e c t  ve in  a s p i r a t i o n ,  and/or  
sk in  biopsy.  

cc's of my own 
mm2 of  mv own sk in ,  by d i r e c t  

It is understood t h a t  I am t o  be paid t h e  s p e c i f i e d  sum by t h e  Assoc ia t ion  
i n  cons ide ra t ion  of which I do herehv release and d i scha rge  t h e  Assoc ia t ion ,  
i t s  successors  and a s s igns ,  from a l l  claims, a c t i o n s  and causes  of a c t i o n ,  a t  
law o r  i n  e q u i t v ,  which I do now o r  may h e r e a f t e r  have a g a i n s t  t h e  Assoc ia t ion ,  
r e s u l t i n g  from o r  growing o u t  of  t he  s a l e  of s a i d  blood and/or  s k i n  and i t s  
removal from my body. I t  i s  f u r t h e r  understood and agreed t h a t  I a m  t o  r e t a i n  
no c o n t r o l  whatsoever over  t he  s a i d  blood and/or  s k i n  o r  t he  u s e  the reo f .  

0 - 100 
101 - 200 
201 - 300 
301 - 400 
401 - 500 

cc 
CC 
cc 
cc 
cc 

$ 5.00) 
m o o )  
15.00) BLOOD 
20 .00) 
25 .001 

10 . O O )  SKIN 

This  day of , lP-. 

Name of  Donor (P lease  p r i n t )  S igna ture  of Donor 

- 
Mail check t o  

C i ty  S t a t e  zip 

Witnesses : 

Account t o  Charge : 

Blood r ece ived  by 

r 
I Divis ion  approval  

1 0 3 0 3 4 3  
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REVIEW AND ACTION 

Committee on Human Studies 

Oak Ridge Associated Universities 

Medical Division 

Principal Investigator: Gavle Littlefield, Ph. D. Identifying No. 17 

Project Title: "Chromosomal Breakacyes in Fibroblasts from Women 

T u n e  Oral Contraceptives" 

Comments: 
The group moved approval on Dr. Littlefield's proposal on the assumption 
that a physician would administer the anesthetic and take the biopsy. It was  
recommended that the consent forms should be revised so that skin biopsy is 
specified. The question was raised concerning the experimental design. Would 
the injected Xylocaine anesthetic affect chromosome breakages ? Dr. Nelson 
noted that a small area anesthetic block surrounding the biopsy site would 
eliminate this possible distortion. Approval was modified to permit the biopsy 
site to be optional, not limited to the forearms. It was also modified to permit 
2 mm. in diameter samples. 

197L(date) 

Disapproved: ee on Human Studies 



O m -  
Ident. No. 18 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

To: Committee on Human Studies 
Medical Division 
Oak Ridge Associated Universities 

Date : December 20, 1971 

Senior Investigators : 

Co-Inves tiga tor s : 

Raymond L. Hayes 

C. Lowell Edwards 

Bill M. Nelson 

Title of Project: SCANDIUM-AUGMENTED GALLIUM LOCALIZATION 
IN TUMORS - PHASE I AND PHASE II STUDIES 

PHASE I 

I. Obiectives of Experiment 

a) To determine whether giving scandium along with radioactive gallium 
increases the relative concentration of the gallium in tumors by acceler- 
ating clearance from normal tissues (except bone and kidney) but not 
tumors, as has been shown in experimental animals. 

b) To determine whether o r  not scandium can be safely used in this way. 

c) To determine whether this agent is clinically useful in augmenting 
the diagnostic value of radiogallium. 

11. Methods of Procedure 

a) Material 

Scandium citrate (1.5 molar ratio of Sc to citrate) will  be prepared and 
stored in vials. The methods of insuring sterility and freedom from 
impurities and pyrogens will be as listed in the IND for the Food and 
Drug Administration. 

b) Dosage 

The following sequence of intravenous doses is proposed, with the 
understanding that it will  be stopped at any point at  which toxicity ar ises  
o r  a t  which suitable o r  optimal results appear to have been obtained: 

I 

1 0 3 0 3 4 9  
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t 

Th 
of '',a within an hour after the scandium. The minimal effective 
dose in the rat appears to be 0.5 mg Sc/Kg. 

e patients would all receive small doses (less than 100 pc) 

c) Data to be collected 

Complete blood counts will be done before and at I and 2 weeks 
after each injection to look for evidence of hematologic activity. 

Fibrinogen, partial thromboplastin, prothrombin time, and bleed- 
ing and clotting times, will be obtaiaed before injection and at 
1 and 2 weeks after injection. 

Blood, urine, and stool excretion levels, as well as whole-body 
counts, for the radiogallium for several days after injection will 
be measured to determine whether the scandium changes distri- 
bution and excretion. Urine will be assayed for stable scandium. 

d) Selection of patients 

These will be patients deemed suitable for gallium scans for  
diagnosis of tumors. The patients will already have known malig- 
nant tumors. The special scandium study will be done usually 
one week before a standard radiogallium diagnostic study which 
will serve as a control for the study of scandium plus gallium. 

PHASE II 

1. Assuming zero o r  minimal toxic symptoms in the Phase I study, and 
evidence of an effect on radiogallium behavior, a suitable dose of 
scandium will be given with doses of gallium large enough for scan- 
ning. We will determine how soon after a dose a suitable scan can 
be obtained to demonstrate tumors. We will also determine if 
scandium affects the amount of gallium in the bowel. 

2. We will collect whole-body retention data on 20 patients for radiation 
dosimetry. 

3. We will include patients who are going into surgery o r  might die in 
the near future; this is for the purpose of studying tissue distribution 
of gallium and scandium. 

. ~. 
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III. Possible Hazards and their Evaluation 

C 

.? 

1. Acute chemical toxicity of scandium. On the basis of animal 
studies there appears to be no significant hazard in the doses 
proposed. (See IND). 

2. Chronic chemical toxicity of scandium. Multiple o r  high-dose 
toxicity has been followed for three years in rabbits and 90 days 
in dogs. On the basis of these studies there is some evidence of 
decreased red cell production at very high doses. We deem no 
serious hazard at  the doses proposed. 

3. When scandium and other trivalent metals are given along with 
adrenaline to animals, a bleeding disorder associated with intra- 
vascular clotting has been observed. (Ref. Selye, H., Tuchweber, 
B., and Rohan, P. : Metal-Induced Sensitization for the Production 
of Different Types of Tissue Reactions bv Adrenaline, Brit. J. 
Exp. Path. Vol. 47, No. 3, June 1966, pp. 281-285.) This study 
was made with large doses of scandium (40 - 80 mg/kg) and is not 
believed a serious hazard in the proposed studies, which do not 
include administering adrenaline (see IND). 

4. An antithromboplastic effect of scandium has been reported (Ref. 
Chargaff, E., andGreen, C. J., Biol. Chem., 173, 663, 1948). 
We found little o r  no effect in rabbits at  doses 1 0  times those proposed. 

IV. Radioisotopes and New Drugs 

The radiogallium will be used in ways already established. The 
scandium is a new drug. Scandium oxide will  be purchased from: 

Alfa Inorganics, Inc. (99.9% pure) 
Congress Street (99.99% pure) 
Beverly, Massachusetts 01915 

o r  

Electronic Space Products, Inc., 
854 S. Robinson 
Los Angeles, California 90026 

It will be converted to citrate and administered in sterile pyrogen- 
free isotonic solutipn. The molar ratio of citrate to scandium will  
be 1.5 to 1. 

1 0 3 0 3 4 1  



OAK RIDGE ASSOCIATLD UNIVERSITIES 
Oak Ridge, Tennessee 

b 

1 

Consent f o r  Experimental  T e s t  

I a u t h o r i z e  t h e  performance upon 
(myself or name of  p a t i e n t )  

of the fo l lowing  test: 

and its e f f e c t  upon t h e  d i s t r i b u t i o n  and e x c r e t i o n  of g a l l i m - 6 7 .  
( S t a t e  na tu re  of t es t )  

A t es t  o f  t h e  s a f e t y  of i n j e c t e d  scandium c i t r a t e  

The na tu re  and purpose of t h e  t e s t ,  the  risks involved,  and t h e  
p o s s i b i l i t i e s  of compl ica t ions  have been expla ined  t o  me. 
t h a t  t h i s  test  is n o t  a t r ea tmen t  f o r  my d i s o r d e r  nor  is it  be ing  done f o r  
my b e n e f i t ,  r a t h e r  t h a t  t h e  test is f o r  exper imenta l  purposes and is being 
done ‘only for ga the r ing  informat ion  r e l a t e d  to my d i s e a s e ,  t r ea tmen t ,  or 
bo th ,  Fu r the r ,  I understand t h a t  any informat ion  learned  f r o m  doing  t h i s  
test becomes t h e  p rope r ty  of ORAU and may b e  publ i shed  i n  t h e  s c i e n t i f i c  
l i t e m t u r e  R t  t h e  d i s c r e t i o n  of  t h e  s t a f f  of t h e  Oak Ridge Associated 
U n i v e r s i t i e s ,  Medical D iv i s ion .  

I understand 

Date: 
, ( P a t i e n t  o r  person  au tho r i zed  to consent  

for p a t i e n t )  

WITNESS : 

I hsve t a l k e d  

t h e  proposed test  

wi th  about 
Name 

t o  be g iven  
Name 

inc lud ing  t h e  fo l lowing:  Frequent  blood samples ,  u r i n e  and stool 

c o l l e c t i o n s ,  whole body coun t s ,  and t h e  f a c t  t h a t  it has not  been p rev ious ly  

t e s t e d  i n  humans. 

i . . . .  

Invee t iga  t o r  Date  

CONSENT FOR EXPERIMENTAL TEST 

1030348 , 



SCCWDIUI STUDY: 

P a t i e n t  was informed t h a t :  

b 

1) He may have h i s  gallium-67 scan  whether or not he  ag rees  

t o  p a r t i c i p a t e  i n  t h e  scandium s tudy .  

2)  No t o x i c  e f f e c t s  a r e  known or expected a t  the proposed doses. 

3) I n  much h igher  doses (more than  1oY maximum proposed dose)  i n  

animals ,  it has produced a mild r e v e r s i b l e  anemia thought  t o  be 

due to  i n t e r f e r e n c e  wi th  the u t i l i z a t i o n  o f  i r o n .  

4) I n  animals ,  much of t h e  scandium is seques te red  i n  macrophages 

of t h e  i i v e r ,  sp l een ,  and bone marrow where it appa ren t ly  

remains for  long period6 of time. 

Date Phys i c i a n  's S i g n a t u r e  

P a t i e n t ' s  Naao Number 

1 0 3 0 3 1 9 ,  
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OAK R I D G E  ASSOCIATED UNIVERSITIES 
Oak R idge ,  Tennessee  

Consent  t o  Exper imen ta l  T rea tmen t  

I a u t h o r i z e  t h e  pe r fo rmance  upon 
(myse l f  o r  name of  p a t i e n t )  

of t h e  f o l l o w i n g  t r e a t m e n t :  

( S t a t e  n a t u r e  of  t r e a t m e n t )  

The n a t u r e  and pu rpose  o f  t h e  t r e a t m e n t ,  p o s s i b l e  a l t e r n a t i v e  
methods of  t r e a t m e n t ,  t h e  r i s k s  i n v o l v e d ,  and  t h e  p o s s i b i l i t i e s  o f  
c o m p l i c a t i o n s  have been  e x p l a i n e d  t o  me. 
t r e a t m e n t  i s  n o t  t h e  u s u a l  t r e a t m e n t  f o r  my d i s o r d e r  and  i s  t h e r e -  
f o r e  e x p e r i m e n t a l  and  remains  unproven  by med ica l  e x p e r i e n c e  s o  
t h a t  t h e  consequences  may be u n p r e d i c t a b l e .  

I u n d e r s t a n d  t h a t  t h i s  

DATE : 
( P a t i e n t  o r  p e r s o n  a u t h o r i z e d  t o  
c o n s e n t  for p a t i e n t )  

It 
WITNESS: 

I have t a l k e d  w i t h  abou t  
Name 

t h e  p roposed  c o u r s e  o f  t r e a t m e n t  t o  b e  g i v e n  

i n c l u d i n g  t h e  f o l l o w i n g : *  
Name 

. .  ' 

Phys 1 c l a n  Date  

* P h y s i c i a n  s h o u l d  i n d i c a t e  e x p e r i m e n t a l  d r u g s ,  r a d i o i s o t o p e s ,  
r a d i a t i o n  t h e r a p y ,  a n d / o r  p o s s i b l e  p l a c e b o  o r  sham t h e r a p y .  

44 I T  

1 0 3 0 3 5 0  
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REVIEW A h 3  ACTION 

ORAU Mcdical Division - Committoo on Numan Studios 

Principal Invostig3tor:- L. Have S 

Project Titlo: V A u e m e n t e d  - G allium Localization in lbmors - Phase I and Phase II 

Idont. No, 18 
Y 

Studies 
, .  

' 9  (I) In the opinion of this committee the risks to the rights and welfare of the subjects 

The potential r isks  are  that a remote possibility of an unusual human sensitivity would 
lead to some totally unexpected toxic response to the scandium. If so, this would have 
to represent a sensitivity many-fold that of the various species of animals so far studied. 

The committee states that adequate safeguards against these risks have been 

. .  . . '  in this project or activity are: , .  

' . .  . .  
' 

. .  provided. 

(2). In the opinion of the committee tho potential benefits of-this activity to the 
subjects outweigh any probable risks. This opinion is justified by the following . .  

. . .  . .  - .  
I .. reasons: . 

. .  . . .  ' . :  . . .  
. . 

' . 

' Although the possible benefits:for s c k g  procedures in the individual patients first 
'.given scandium are  not likely.to be very great, it is possible that a more adequate . .  

tumor-localizing scan wil l  be obtained. Jn'view of the very. small risks, this seems . *  '? 

, .  . e .  a justifiable procedure. 

(3) ' In the opinion of the committee the foIlowing informed consent procedures will . 
. be adequate and appropriate: 

. .  
The informed consent prqcedures, plus an additional statement for the record indicating 
specific topics that will have been discussed with the patient, a re  approved a s  revised. 

I , :  , ,  . .  
. I  . . 

. . . .  ': . ..:.. . :: . (4) : The committee seeks continuing commdcat ioa  with the investigator(s) on this 
. . .  ' .  . project along the following lines: 

. . . . . . .  
The committee asks the investigaters to report at least:.pnce per'year..to the committee. 

* .  . .  . . . .  . Reports. should be made at shorter intervals if untoward. toxicity arises, unless the ".., 
. .  . . . . . . . . . . . .  . . .  experiment is therefore immediately discontinued. '. '1, . 

',, ' 

'\ ', 
. . .  . . . . .  . .  . .  

...: . .  

. . . .  
. ,  

'i . . .  . I  

. .  ' . . 

. .  . .  
. .  

- . (5) Other'comxnittee comments: ' . 
. .  

. .  None . .  

. . . .  

. .  
. .  

Approved: "1/31172 

Disapproved :-(date) 

* , t' ..*. 

'; 

I Y -. 
Chairman, 

. .  

I 

Revised August 1971 - -  
t 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
I-. o. nox I 17  

IhCOMM>IIAll:I~ 

OXK PIDGE, TENNESSEE 37830 

J m u q  31, 1972 

Dr. Raymond I,. Hayes 
Medical Dii ision 
Oak nidgc Associated Universities 
Gak Ridge, Tennessee 37830 

Dear Doctor Hayes: 

The Committee on N u m a  Studies approved the proposal of 
Zaps, Edwards, ?ad Nelson entitled: "Scandim- Autmatented 
Gallium Localization in Tumors - P'aase I ancl Phase II Studies. 
They asked that in addition to the form to be Signed by the patient 
consenting to the study, there be a record placed 01). the chart, 
as developed 'by Dr. Edwards d z u e  the meeting, indicating the 
nature of the information con\ eyed to the patient by the person who 
discussed the research with bin. Otherwise tlie proposal was 
approved as shted. The investigators are obligated to communicate 
with the committee at least yearly on the status of tile research, 
md if any untoward reactions occur, are obligated to either discon- 
tinue the research or communicate with the committee for  further 
guidance. 

Sincerc ly , 

Godd I?. Andrews, M.D. 
Chairman, 
Committee on Haman Studies 

, 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
INconrnuAT~L) 

OAK RIDGE, TENNESSEE 37830 

t .  ./ 
r .  

h 0. BOX I17 

AREA COI)E (CIS 
TELEI’IIONB 4)ll-lllll  

Gent lc!ncv : 

On 31 January? 1972, ve sect VOUK off ice  an Iiivrsttqational 
:;e&* Druc Application fcr Khe use  of _ficandim Ci t rc? tC .  
noted tvo tvposraphica: errors in the ibaterial su ix i t t ed .  

We !:ave since 

?lease correct l i n e  6, paragraph 2 ,  pa?e 2 t o  read “ g r d e  
sodium hydroxide ...“ 
on page 9 should be “Tunor.’: 

Also t h e  Eirsr word of sentence 4 in paragraFh 4 

Thank you fcr :row h e l p  in aiak-ing these corrections. 

Sincerely pours, 

Gouid A .  Aiicreus, :*1.9. 
Chaincan, Ziedicaf Clviaion 

J 

1 0 3 0 3 5 3 ,  



IND 8598 

Gould A. hdrews, M.D. 
ikdical Division 
Oak Ridge Associated Universities 
Oak Ridge, Tennessee 37830 

March 1 ,  1972 

Dear Dr. Andrews: 

We acknowledge the receipt o f  your Notice Of Claimed Investigational 
Exemption f o r  a N e w  Drug as follows: 

Sponsor: Gould A. Andrew, M.D. 

Name of Drug: Scandium Citrate 1 i  
Date of Notice: January 31, 1972 

Date of Receipt: 

IND Number Assigned: 8598 

February 2, 1972 

Assignment of this nuder i s  f o r  record keeping purposes only. 
missions must be made in triplicate and identified w i t h  this number. 

All sub- 

On the basis of our preliminary review, we have no objection t o  initiation 
o f  your proposed clinical investigation as originally planned, b u t  we re- 
quest t h a t  you submit the following information a t  your earliest  con- 
venience: 

The histopathology results o f  the intravenous acute toxicity 
study and the intravenous repeated dose toxicity study i n  rab- 
bits should be submitted i n  detail.  

1. 

Ne may communicate \r:ith you further should any questions arise as a re- 
sul t o f  a comprehensive r e v i w  o f  your proposal. 



2 

YOU are  responsible f o r  compliance w i t h  t h e  app l i cab le  p rov i s ions  of 
t he  Federal Food, Drug, and Cosmetic Act and Regulat ions. 
cludes t h e  imnediate r e p o r t i n g  of any alarmi i lg reac t i ons  i n  e i t h e r  
animal o r  human studies,  and submission of progress repo r t s  a t  i n t e r -  
va ls  n o t  t o  exceed one year .  

This i n -  

S incere ly  yours 

E a r l  L. Xeyers, $h.D., D i r e c t o r  
D i v i s i o n  o f  OncolocJy and 
Radiopharmaceutical Drug Products 
O f f i c e  o f  S c i e n t i f i c  Eva lua t ion  
.Bureau o f  Drugs 



__ . 

June 21, 1972 

LUD 8598 

Earl L. Meyere, Ph.D., Dtmctor 
Divislon of Oncology and 
Radiopharmaceutical Drug Products 
Office of Scientific Evalustioa 
Bureau of Drugs 
Food and Drug Admiaietration 
Rockville, Maryland 20852 

Dear Doctor Meyers: 

I 0 3 0 3 5 b  

G e  are miting to report tbat we have had an apparent reaction 
to scandium citrate. This occurred in the fir8t patient to receive 
the dose of 0.125 mg/ kilo. It WBB characterized by brisk intra- 
vascular hemolysis occurring four to six home after the injection. 
There was associated hemogiobinurla. The patient made a 
satiefactory recovery. 

Until we can clarif'y the situation, we have suepended all human 
iujectione of scandium. W e  are investigating the eita~atim further, 
and will fjle an a:aendment with a more complete report. 

Sincerely, 

Gould A. Andrews, M.D. 
chairman, 
The Medical Division 

^___._.._. --.--. . ----- - 

* 



d ,  . I . ,  ' APPLICATION FOR THE USE OF HUMANS AS EDERIMENTAL SUBJECTS 
. .  . . .  ' I 

3 .  . .  
, . ) .  I 

1 .:.' . * 
1 . .  . 

. .  
* . '. . .  

. .  . 1 ' , , ... 
,, . * .  

. ' .  '.. , 
. , .. ; To: Conimiltoo ou EIuman Studio8 ' . . . .  . . 

' .  
. .  

'. . .. , * _  

' Medical Division . , . ; .  .:: ' 

' ' ,:: -:.,y ,.a*,, ._ 
* . .  .;.'*'' 1. , :.;,;' :..",.. , , 

.. a . _  
' Oak Ridge Associntod Universitios 

, . * .  .. ' 

. . . . I  

I .  . ' 
, *  . I  . 

Dato: 28 J a n u a r y  , 1 9 7 2  . I  

. . .  . .  . 1. ... 
, ... ... I ,  , .. . . .  

SoniorInvostigotor:" . H e l e n  V o d o p i c k , G o s w i t z ,  M . D .  

Co-Invoetigators: :.I .;':*., T e n - c h i  nq L .  Lee .  P h .  D.  
". . * , ., ' # '  , 

I ,  . .  . 4  . .  .. . . .  . . .  . . ,. .. 
. . *  * . .  .. .. . 

I . .  
.. .. 

cthods of Procedure: 





11. 

O b j e c t i v e s  o f  Exper iment :  

l o  d e t e r m i n e  t h e  r e l a t i o n s h i p  o f  g r a n u l o c y t e  c h a l o n e  and serum 
a n t i c h a l o n e  t o  t h e  a l t e r a t i o n s  i n  l e u k o c y t e  p r o d u c t i o n  s e e n  i n  
m y e l o p r o l i f e r a t i v e  d i s o r d e r s .  The u l t i m a t e  goa l  i s  t o  determine 
whether a b n o r m a l i t i e s  o f  p r o d u c t i o n  or breakdown o f  t h e s e  
s u b s t a n c e s  a r e  p a r t  o f  t h e  e t i o l o g y  of  l e u k e m i a .  I d e n t i f i c a t i o n  
and c h a r a c t e r i z a t i o n  o f  c h a l o n e  and a n t i c h a l o n e  w i l l  be persued. 
The a p p l i c a t i o n  of  such i n f o r m a t i o n  t o  t h e  t h e r a p y  o f  t h e s e  
d i s e a s e  s t a t e s  i n  man can  be a p p r e c i a t e d .  

Methods o f  P r o c e d u r e :  

During a p e r i o d  of  t h r e e  y e a r s  we w i l l  o b t a i n  blood samples  
a n t i c o a g u l a t e d  w i t h  h e p a r i n  from. .normal v o l u n t e e r s  and p a t i e n t s  
w i t h  c h r o n i c  g r a n u l o c y t i c  leukemia  and o t h e r  m y e l o p r o l i f e r a t i v e  
d i s o r d e r s .  S igned  c o n s e n t  from b o t h  v o l u n t e e r s  and p a t i e n t s  
w i l l  be o b t a i n e d  a f t e r  e x p l a i n i n g  . .  t h e  p u r p o s e  of  t h e  p r o c e d u r e .  

I 

P r o p e r  c l e a n s i n g  o f  t h e  s i t e  w i t h  70% a l c o h o l  w i l l  i m m e d i a t e l y  
p r e c e d e  t h e  v e n i p u n c t u r e .  S t e r i l e  d i s p o s a b l e  n e e d l e s  w i l l  be 
used. T h e  volume o f  blood needed w i l l  depend on t h e  p a t i e n t ' s  
w h i t e  blood c e l l  c o u n t ;  the  amount o b t a i n e d  from normals  w i l l  
be 50-100 m l  and from l eukemic  and o t h e r  p a t i e n t s  w i t h  myelo- 
p r o l i f e r a t i v e  d i s e a s e s  w i l l  be h a l f  t h i s  amount.  

The c o n t r o l  g r o u p  w i l l  c o n s i s t  o f  10 normal v o l u n t e e r s .  A 
t o t a l  of t h r e e  t o  f o u r . . b l o o d  samples  from each  donor  w i l l  be 
o b t a i n e d  a t  e q u a l l y  spaced  i n t e r v a l s  d u r i n g  t h e  f i r s t  y e a r .  
D u r i n g  t h e  second y e a r  o f  s t u d y ,  one o r  two samples  o f  t h e .  
same v o l u m e ' w i l l  be needed from t h i s  g r o u p .  

A f t e r  we have be.en a b l e  t o  e s t a b l i s h  t h e  r e p r o d u c i b i l i t y  of o u r  
i n  v i t r o  b i o a s s a y  s y s t e m ,  we w i l l  o b t a i n  blood samples  from 
p a t i e n t s  w i t h  m y e l o p r o l i f e r a t i v e  d i s o r d e r s .  We hope  t o  s t u d y  
t e n  p a t i e n t s  w i t h  c h r o n i c  g r a n u l o c y t i c  l eukemia  a n d  f o u r  p a t i e n t s  
w i t h  po lycy themia  r u b r a  v e r a .  

P a t i e n t s  w i t h  t h e s e  d i s o r d e r s ,  r e c e i v i n g  t h e r a p e u t i c  i r r a d i a t i o n ,  
e i t h e r  t o t a l  body o r  s p l e n i c ,  w i l l  have samples  drawn b e f o r e ,  
d u r i n g ,  a n d  a f t e r  t r e a t m e n t .  T h u s  each  o f  t h e  14 p a t i e n t s  w i l l  
have 3 samples  a s s a y e d .  These samples  w i l l  be t imed t o  
c o r r e s p o n d  w i t h  changes  i n  t h e  w h i t e  b lood  c e l l  c o u n t .  

D u r i n g  t h e  t h i r d  y e a r  o f  s t u d y ,  we a n t i c i p a t e  t h a t  l a r g e r  
samples  o f  plasma ( -200 rnl) o b t a i n e d  by means o f  p l a s m a p h o r e s i s  
w i l l  be needed t o  i s o l a t e  and h o p e f u l l y  purl i fy  c h a l o n e  and 
a n t i c h a l o n e .  No p a t i e n t  w i t h  a h e m a t o c r i t  o f  l e s s  t h a n  30% 
wi l l  be used .  The p r o c e d u r e  w i l l  be s u p e r v i s e d  by a p h y s i c i a n .  
The i n t e r v a l  between s'uch p l a s rnaphores i s  w i l l  .be a t  l e a s t  t h r e e  
m o n t h s .  

1 0 3 0 3 5 9  
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S t e r i l e  b a g s  c o m e r c i a l l y  a v a i l a b l e  f o r  t h i s  pu rpose  w i l l  be 
used .  The s e p a r a t i o n  of t h e  p l a s m a  from t h e  c e l l u l a r  e l e m e n t s  
w i l l  be done i n  a closed sys tem t e c h n i c  ( d o u b l e  bag c o l l e c t i o n  
. u n i t  w i t h  c o n n e c t i n g  t u b i n g )  so  t h a t  t h e  c e l l u l a r  e l e m e n t s  
which w i l l  be r e t u r n e d  t o  t h e  donor  w i l l  n o t  be exposed t o  
any p o s s i b l e  c o n t a m i n a t i o n .  The e s t i m a t e d  t ime from removal 
t o  r e i n f u s i o n  o f  red blood c e l l s  w i l l  be l e s s  t h a n  one h o u r .  

111. P o s s i b l e  Haza rds  and Their  E v a l u a t i o n :  

The p o s s i b l e  c o m p l i c a t i o n s  o f  v e n i p u n c t u r e  a r e  hematoma and 
i n f e c t i o n .  Hematoma can b e s t  be prevented by a d e q u a t e  p r e s s u r e  
t o  t h e  s i t e  o f  v e n i p u n c t u r e .  I f  a hematoma does  o c c u r ,  a b s o r p t i o n  
o f  i t  can  be f a c i l i t a t e d  by a p p l i c a t i o n  o f  warm compresses .  
I n f e c t i o n  can  be  avo ided  by c l e a n s i n g  o f  t h e  v e n i p u n c t u r e  s i t e  
t h o r o u g h l y  w i t h  70% a l c o h o l  and by u s i n g  s t e r i l e  d i s p o s a b l e  
n e e d l e s .  The volume o f  b l o o d  removed s h o u l d  c a u s e  no  compromise 
o f  t h e  c i r c u l a t o r y  sys t em.  Blood c o u n t s  on a l l  normal d o n o r s  
and p a t i e n t s  a r e  o b t a i n e d  a t  t h e  t ime  of  e a c h  blood sample .  

When ph lebo tomies  a r e  p e r f o r m e d ,  t h e  procedure w i l l  be unde r  t h e  
d i r e c t  s u p e r v i s i o n  of a p h y s i c i a n .  I f  any  s igns  o r  symptoms of  
c i r c u l a t o r y  compromise a r e  o b s e r v e d ,  ( i n c r e a s e  i n  p u l s e  r a t e . t o  
o v e r  100/min ,  n a u s e a ,  v o m i t i n g ,  d r o p  i n  b lood p r e s s u r e )  t h e  
phlebotomy w i l l  be s t o p p e d  immedia t e ly .  The p a t i e n t  w i l l  be 
p l a c e d  i n  a T r e n d e l e n b u r g  p o s i t i o n .  U s u a l l y  t h e s e  symptoms a r e  
t r a n s i e n t  and r e spond  t o  c o n s e r v a t i v e  management. 

IV. R a d i o i s o t o p e s  and New Druqs: 

T h e  vo lun tee r s  a n d  p a t i e n t s  wil l  r ece ive  n o  r a d i o i s o t o p e s  o r  
new d r u g s .  

\ 



I'EVIEW AND ACTION 

ORAU ;Llcdicnl Division - Coininittoo on IIumnn Studios 

. .  

-- . 
I . .  . Approved: 1/31/72 

Principal Investigator : Helen Vodopick, M. D. Idcnt. No. 19 

. .  Projcct Titlo:- of -ems 

a . (I) In tho opinion of this committoe the risks to tho rights and welfare of tho subjects 
* *  I in this project or activity are: 

. A t  this time the committee approves only the portion of the work in normal subjects. 
It is believed that.the risks of drawing blood samples are extremely small. Writtcn, 
signed pernission will  be obtained from the normal subjects who provide blood. 

. .  

The committee states that adequate safeguards against these risks have been 
provided. 

(2) In the opinion of the committoe the potential benefits of this activity to the 
subjects outweigh any probable risks. This opinion is justified by the following 
reasons : 

There is not expected to be any benefit for the donors o r  any direct benefit likely 
for the patient donors. Eventually the study might result in a better understanding 
and treatment of leukemia. * .  

v) : (3)' In the opinion of the committee the following informed consent procedures will 
. be adequate and appropriate: 

.The standard consent procedure signed by the patients and normal donors will be 
adequate. 

. 

. .. a .  . 

, I  . .  - .  . (4) 'The committee seeks continuing commeca t ion  with the investigator(s) on this . 
' project along the following lines:, 

'The committee recommends that Dr. Vodopick inform the committeeas soon as she 
is ready to start on the part of the study involving patients. This will'gssume that \ 

some 'progress has been made on the assay procedure. , .  . .  .,. 
1 

, Disapproved:-(date) 

l 0 3 0 3 b l  

\ 
I 

\ 
\ 
.\ 

\ 

. .  
Chairm-an' , 

Revised August 1971 - I  
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MEMORANDUM 

SUBJECT -- - 

With reference to Dr. Cherlkley's letter to Dr. Andrews, of February 3, 1972, 

Dr. Andrews said that Dr. Vodopick has submitted what was required.. . . . 
I presume this included form NIH 16'11. (From GAA's office we are to submit 

the "compliance" form, and revised PHS assurance. ) 

Polly 

1 0 3 0 3 b 2  
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Regulation of Granulopoiesis - Vodopick 

ATTACHMENT B 

2 

This institution will provide whatever professional attention o r  facilities are 

required to safeguard the rights and welfare of human subjects. 

I 

(5) The signatures, names, and occupations or titles of the members of the committee 

are listed below. 

d.7 .. A- &.qg&,S: 
Signature Name Occupation o r  Title 

Name Occupation or  Title 

Name Occupation o r  Title Signature &274,2 . rL' / /  
/?,/ & -c. d-. ,4>;47-d- 

Name Occupation or  Title 

0 1  Name Occupation o r  Title 

Name Occupation or  Title Signatu re 

'&.* 
Name Occupation o r  Title 

- G. G-J 
'Signature 

Name Occupation or  Title Signature 

Signature Name Occupation o r  Title 

Date of Committee Approval--Jan. 31, 1972 

10303b3 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HCALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH u BETHESDA. MARYLAND 20014 

December 30, 1971 17 16 
I 
\ 

Gould A. Andrews, M.D. 
Chairman 
Oak Ridge Associated Un ive r s i t i e s ,  Inc. 
P.O. Box 117 
Oak Ridge, Tennessee 37830 

Dear D r .  Andrews: 

1 
I 

i 
1 
i 
I 

The cr i t ical  l i n e  i n  our J u l y  8 ,  1971, let ter was t h e  last: "If you wish 
cons ide ra t ion  f o r  a "general" assurance p l ease  respond with a l i s t i n g  of 
a l l  p r o j e c t s  involving human sub jec t s ,  whether supported by DHEW o r  by 
o the r  sources ,  t h a t  are under a c t i v e  review by your i n s t i t u t i o n a l  
coannit t ee . '' 

i 
I 

Attached i s  a l i s t i n g  of a l l  DHEW programs c u r r e n t l y  r equ i r ing  review 
of p r o j e c t s  involving human sub jec t s .  
requi red  use of t h i s  procedure by i ts  g ran tees  and con t r ac to r s ,  t h e  
Department of Defense and t h e  AEC are us ing  i t  i n  special cases on an 
informal b a s i s .  The Food and Drug Adminis t ra t ion r equ i r e s  use  of t h e  
procedure f o r  a l l  i n v e s t i g a t i o n a l  new drug s t u d i e s  c a r r i e d  out  under 
exemptions from t h e  l a b e l l i n g  provis ions  of t h e  Food, Drug, and Cosmetic 
Act. 

The Department has f i n a l l y  

I f  you are-or should be- reviewing a s i g n i f i c a n t  number of concurrent  
p r o j e c t s ,  w e  w i l l  b e  glad t o  r e n e g o t i a t e  your assurance.  
p l ease ,  and Happy New Year. 

The l i s t  f i r s t ,  

Gy(lYgq 
D. T. Chalkley, Ph D. . Spec ia l  A s s i s t a n t  t o  the  Director 
Div is ion  of Research Grants ? 

Enclosure \ 

" 
I 

' 

.;j 

1 0 3 0 1 b 4  
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i 
DEPARTPIENT or: I ~ L ~ L T I ~ ,  EDucmxort, AND WELFARE 

PROGRANS REQUIRING IKSI’ITUTlONAL I(LVI135 01: CMNT AND CONTRACT 
A P 1’L IC AT LON S AND ACT I\! IT I ES . 

FOR CO;-ll’tIAtiCE WIT11 
DHEW POLICY 

’ PROTECTION OF HWMN SUIJJECTS 

I 

i 
* I. Office of Education i 

1 
I , Bureau of Education for tlic Handicnppcd-all grants and contracts 

National Center for Educational Kcscarch-a11 grants and contracts 

I 
1 .  : 

. 11.. Public Health Scrvice (includes Food and Drug Administration, licalth Services 
and Mental Health Administration, and Notional Institutes of Health) 

Research’ Project Grants (except RO9,  R13 programs) 
Program Projccts and Center Grants (except P06, P07, PO9 programs) 
General Support (Rcscarch Related) 

General Research Support 
Health Sc ienccs Advancement Awards 
Biomcdicnl Sciences Support Grants 

i 
i 
i I 

Fellowships (except F05, F15) 
Research Career Awards 
Research Training (except T07, T09, T13, T14, TI51 
Research Contracts 

111. Social and Rchabilitation Services 

Aging Rcscarch and Development Grants ( O M  Title IV) 

Hospital Lnprovcment Grants (IIIP) 
Hospital Staffing Grants (IIIST) 
Public Assistance Dewnstration Grants (SSA Title XI, Section 1115) 
Rchabilitation Research and Developmcnt Grants (VRA Title IV) 

specifically excmptcd by Regional Mental.Retardation Consultant 
Rehabilitation Service Grants ( V U  Title IV) 
Rehabilitation SWEAT Grants (VRA Title IV) 
Social Welfare Cooperative Research and Development Grants (SSA Title XI 
Sed 1110) \ 

f . .Child Welfare Demonstration Grants (SSA Titlc IV) 
i 

. 4  

L Rehabilitation Research and Training Grants (VRA Title IV) except as 

-1- 

.. 

1 
t .- 
I 
1 .  1 0 3 0 3 b 5  
-----.. .. - . . . . . i 
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'- I. *! :, . , ' l \  -%'( , 
DEPARTMENT O F  HEALTH. EDUCATION, AND WEWARE 

PUBLIC HEALTH SERVICE 
N A T I O N A L  INSTITUTES OF HEALTH 

DETHESDA. MARYLAND 20014 

..i.. ' January 17, 1972 

Mr. W i l l i a m  G. Po l la rd  
Executive Direc tor  
Oak Ridge Associated Un ive r s i t i e s  
P.O. Box 117 
Oak Ridge, Tennessee 37830 

Dear M r .  Pollard: 

1716 

One of t h e  awarding u n i t s  of t h e  Department of  Health,  Education, and 
Welfare has  r e c e n t l y  c a l l e d  our a t t e n t i o n  to t h e  f a c t  t h a t  i t  is  
reviewing a proposal from your i n s t i t u t i o n  which involves  t h e  use  of 
human s u b j e c t s ,  1 ROL CA 13042-01, "Regulation of Granulopoiesis," 
D r .  Helen V. Goswitz. 

Safeguarding the  r i g h t s  and wel fare  of human s u b j e c t s  involved i n  a c t i v i t i e s  
supported by g r a n t s  or c o n t r a c t s  from t h e  Department of Health, Education, 
and Welfare i s  t h e  r e s p o n s i b i l i t y  of t h e  i n s t i t u t i o n  which r ece ives  or is  
accountable  t o  t h e  DHEW f o r  t h e  funds awarded f o r  t h e  support  of t h e  
a c t i v i t y .  
i n s t i t u t i o n a l  r e s p o n s i b i l i t y ,  i t  i s  t h e  po l i cy  of the  Department t h a t  no ' 

g r a n t  o r  con t r ac t  f o r  an a c t i v i t y  involving human sub jec t s  s h a l l  be 
made unless  the  a p p l i c a t i o n  f o r  such support  has been reviewed and 
approved by an appropr i a t e  i n s t i t u t i o n a l  comnittee as w e l l  as by an 
appropr i a t e  profess iona l  committee wi th in  t h e  respons ib le  component of 
t he  Department, 

I n  order  t o  provide f o r  t h e  adequate d ischarge  of t h i s  

The i n s t i t u t i o n  must submit t o  the  Department of Health,  Education, and 
Welfare, f o r  i t s  review, approval ,  and o f f i c i a l  acceptance, an  assurance  
of i t s  compliance with t h i s  pol icy.  

In  our le t ter  of December 16, 1971, D r .  Could A. Andrews, Chairman, w a s  
n o t i f i e d  t h a t  your "general" assurance w a s  being inac t iva t ed  as f a r  as 
new and competing renewal g r a n t s  are concerned and t h a t  such g r a n t s  would 
now be s u b j e c t  t o  the  "special"  assurance mechanism. 
example should be completed, typed on your l e t t e r h e a d ,  and forwarded t o  
t h i s  o f f i c e .  

'. 

* 

The enclosed 

A prompt and complete r e p l y  may avoid i n t e r r u p t i o n  i n  the  processing of 
an app l i ca t ion ,  or  i f  i t  is 8 k e a d y  approved, a de lay  i n  t h e  award of funds. 

L3 
I 
i --. 

\ 

\ 
\ 

I n s t i t u t i o n a l  Rela t ions  Sec t  ion\, 
! Div i s ion  of Research Grant8 

Enclosure I 0 3 0 3 b b * : 
! 
! --  . 
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EXAPPLE OF A STATEMEKT OF CONl’LIhNCE 

S1’BCXAI. Ti\’S’:’XTt’l’TOXAL ASS\IChNCE TN CONNECTION WITH 
SINGLE P R O J I X T S  INVO1,VIKG HUPIAN SUBJECTS 

Tlw (iininc of inctilution) will comply with the policy for the 

i , 7 .  

.. :. . 

1, 
I . I  

. . <.‘ I ~ - 
. . .. ,._.. _ - - .  ~ . ,. . . . .. . . . . - . . . . .. 

yrotcction of humon subjects participating in projects or activities supported 

by grents.and contracts made by the Department of Health, Education, and 

Welfare. policy requires r? review independent of the investigator or 

director to safeguard the rights and welfare of those subjects. . A n  initial 

review of the application for a grant or contract identified as 

‘submitted by this institution on behalf of 

that: 

In the opinion of this committee the risks to the rights and welfare of the 

This 

indicates 

subject in this project or activity are: 

The committee states that adequate safeguards against these risks have 

been provided. 

In the opinion of the cornmittee the potential benefits of this 

to the subjects. outweigh any probable risks. 

activity 

This opinion is justified 

.by the following reasons: 

In the opinion of the committee the following informed consent procedures 

‘will be adequate and appropriate. Documentation is attached. 

, The corknittee agrees to arrange for a continuing exchange of information 

and advice between itself and the investigator or director, particularly 

to deal with proposed changes i n  project or activity design, or with 

emergent problems which may alter the investigational situation with regard 
b 

to the criteria cited above. This exchange will be implemented through: ‘9 
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1 .  
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ATTACIIMENT. B 
2 

i 
LJ! 

This i n s t f t u t i o n  will providc wliatcver profcsvionnl  a t t c n t i o n  o r  f a c i l i t i e s  

a r e  requircd t o  s a f e g u a r d  the r i g h t s  and welfare o€ human sub jec t s .  

1 

( 5 )  The s ignn tu rcs ,  names, and occupations o r  t i t l e s  of t h e  members of the  

cornit tee a r e  l i s t e d  below. 

Signature  Name Occupation o r  T i t l e  

! 

i 

8 Signature  Name Occupation or T i t l e  
I 

I Signature  Name Occupation o r  T i t l e  
.. ' .  

- 3  

! . .  
Signature  Name Occupation o r  T i t l e  

Y . Date of Committee Approval 
I 

'I ' . .  
( 6 )  O f f i c i a l  s ign ing  for I n s t i t u t i o n  

< 
. I  Signature  

i 
, .: 

: I '  .. . . 
Name *.. 

-;,. 
* !  . . .  ... . 
.' , . .! 

i ""i ! 

. I  
. . f  

. ,  
. .  . -...( 

... . 

T i t l e  
'. 

I n s t i t u t i o n  

\ 
.. 1 

\ .  

Address 

i 's 

\ 

Telephone Number k, 
\ 

I 

1 0 3 0 3 b 8  (see i n s t r u c t i o n s )  

Date 
i 

\. 



ATTACIIMENT B 

INSTRUCTIONS 

3 

*' I 
= An acceptable specie1 institutional assurance consists of a propcrly completed 

formal statement of compliance with Department of Health, Education, and Welfare 

policy (see Attachment B), signed by a committee of not less than three members 

- . and by an official authorized to sign for the institution. The explanatory 

' 
*I 

:i . 
' paragraphs which follow refer to the corresponding section of the attachment. 

This should identify the application for e grant, contract, or award 

by its identifying number, where known, or by its full title. 

should be that of the investigator, program director, fellow, or other 

individual immediately responsible for the conduct of the work. 

The committee should identify in general terms those risks that it recognizes 

as probable occurrences; i.e., "Aggravation of anxiety status through 

contact with interviewers," "Preservation of confidentiality-of data," 

"Renal injury subsequent to multiple 'biopsy,""Possibility of side reactions . 

to drugs," "Possible local hematosis and nerve injury associated with 

venipuncture. l r  

The name 

. 

, . :**. ! 
( 2 ) . . T h e  committee should identify the benefits to the subject or to mankind I .  . '  t '  

* !..; i 
in general that will accrue through the subject's participation in the 

project. 

. -- * 

I i,; j 
, ;I 

I. 1 

$ This should be followed by a brief discussion, weighing the . .  .i I 
' I  

, I  
9 .,risks against the benefits. 

. .  :: . (3)  Consent procedures should be described and the minimum statement to be % I  

used should be attached. "Students responding to the attached advertisement 

will be interviewed." "The project outlinc will be submitted to the exccutivc 1 4  .. I 
. !  council of the P-TA." "Individual teachers will be asked to allow an 

observer in the rooms chosen," 

*. 
I .  
I. 

. I  

I "Superintendents of several state mental 
w\ 

hospitals will be approached. The attached statement to the next of k,in 
$ 

i! 1. _ _ _  
\ 

i 
\ 



ATTACIIMENT B 

4 I 
or guardian will be signed by the principal investigator and thc superintendent." 

"The following special consent form will be signed by each subjcct and his 
L: 

I 

I " or her spouse or next of kin before acceptance of the subject." "No prior 

I .  consent will be sought. Thc following dcbrlefing schedule will be followed 

iI within 30 minutes after completion of the test." 

(4) This should indicate whether the investigator or director will be requited 

to submit written reports, or to appear for interviews, or will be visited 

by the committee or committee rcyrcsentatives, and at approximately what 

intervals these steps will be carried out. 

:i .. 
;i 

( 5 )  No further explanation is necessary. - 
(The committee must be composed of sufficient members with varying backgrounds 

to assure complete and adequate review of the project. 

may be an existing one, or one especially appointed for the purpose. 

I .  , I  
The committee 

. I. 

i 
The institution may utilize staff, consultants, or both. The membership 

should possess not only broad competence to comprehend the nature of the 

project, but a l s o  other competencies necessary in the judgments as to .: 1 
!I i acceptability of the project or activity in terms of institutional regulations, 

' relevant law, standards bf professional practice, and community acceptance. 

' j  1 .,l . 
The cownittee's maturity and experience should be such as to justify 

respect for' its advice and counsel.) 
\ *  I . .  

.1 

i t  

*.$. 
:I 

: I  
Li 

I '  

(No individual involved in the conduct of the project shall participate \ 

i n  its review, except to provide information to the committee.) \ 
. 

.. i 

'I 

e1 

. i  \ .  
\ 

- . \  
; 1 1  

$ 1  

1 .  

. . .  

:! ? 
-.- i ' !  

;! 
: I  

.. 
1. \ L. , , ._ , , .._ . I  . I .  

. .  

. . .  . .  
, I  

. .  
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ATTACIIMENT 15 

5 .  i 
(Committee members should bc identified in the assurance by name, positions, 

earned degrees, board ccrtifications, licensures , memberships and other 
I 

L 

. indications of experience, competence, and interest .) 

i\ * 

The completed assurance should be attached to the application, or returned 

directly to the office requesting its submission. * 

I 

ii 
I ! I  

i! 1 .  

1 

I 
i l  
i I  

1 ;  . .  . .  . .. I 

. I  

! 

I 

. .  , 

. I  

1 

/ 

'. , 

\ 
\ 

. '  



Information for attachment B for Dr. Vodopick's grant. (I'm not sure this 

should be labeled as attachment B.. .but it fulfills the questions there.) 

Item 0 

Has to do with the identification of the grant, etc. . . . .type as it appears 

Item 1. 

The committee recognizes the risks involved with drawing moderate samples 

of blood, somewhat larger than are usually cb tained for chemical determinations 

but much smaller than are usually obtained for transfusion purposes. This might 

involve the possibility of hemorrhage at the site of venipbcture, the possibility 

of infection, or  the possibility of cardiovascular disturbance. These risks a re  

considered to be very slight. 

Item 2. 

The possible benefit of these studies MO uld be a better understanding of the nature 

of leukemia and conceivably an improvement in the treatment of this disease. It 

is not highly likely that the initial patients studied would benefit from this directly, 

but they would have an opportunity to contribute indirectly to other patients. 

Similarly, the normal donors would not be expected to benefit directly. In a procedure 

involving so little risk as giving blood samples, it is not deemed necessary to show 

direct benefit to the subjects. 

9 

Item 3 

Adequate consent procedures will be used; an example of the form is enclosed, The 

normal donors and the patients will both know the purpose for which the blood is being 
, -  

.I 

u- 
f drawn and will be true volunteers. No special benefits will be offered to the patients 

in return for volunteering and they will be given the same general treatment as those 



who do not volunteer, A small financial remuneration will be given to the 

normal volunteeqwho donate blood. 

Item 4 

The investigator will be setpizd to report at least yearly to the committee 
(d.#'> ir', 

and to be available for interviews if necessary. The investigator is asked 

to determine whether o r  not the assay procedures are successful, using only 

blood from normal volunteers. Once the procedures are worked out, the 

committee will be glad to consider the extension of the proposal involving blood 

from patients hem leukemia. 
1 t.:, r .I 

Item 5 

The committee unanimously approves the initial phase of the project. The 

investigator appeared before the committee and provided information but did not 

participate in the decision. The committee represents diverse skills, educational 

backgrounds, and points of view,including several who are affiliated with Oak 
c 

7 l P :  

4 
-\ Ridge Associated Universities. (Attach, I guess, some brief information about ._I._̂ .. _. ._ . - .-< -...--.-...- 

the committee members and then complete that list of names with titles, etc. , and 

GAA to sign as  institutional representative. Get  from Dr. Vodopick copies of what- 

ever forms she is going to use  to have the donors, both nomnal and patients, sign 

at the time they give the blood samples. ) 

(. ,q 

c pf..' i 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH 

I BETHESOA. MARYLAND 20014 

February 3, 1972 
i 

17 16 

Gould A. Andrews, M.D. 
Chairman, Medical D iv i s ion  
Oak Ridge Associated U n i v e r s i t i e s ,  Inc. 
P.O. Box 117 
Oak Ridge, Tennessee 37830 

Dear D r .  Andrews: 

The l i s t  of  p r o j e c t s  under review by your Committee, fu rn i shed  wi th  
your  l e t t e r  of  January 28, 1972, i s  q u i t e  impressive.  
reactivate your former Pub l i c  Heal th  S e r v i c e  assurance  pending r e c e i p t  
of  a n  a s su rance  of compliance wi th  t h e  p re sen t  DHEW pol icy .  

Our r e q u e s t  o f  January 17, 1972, t o  Mr. W i l l i a m  G. Po l l a rd ,  Executive 
D i r e c t o r ,  f o r  a s p e c i a l  a s su rance  i n  connec t ion  wi th  your pending 
proposa l ,  1 R 0 1  CA 13042-01, "Regulation of Granuopoiesis," D r .  Helen V. 

This  proposa l  should be reviewed by 
your  committee i n  accordznce wi th  t h e  terms of your PHS assurance  and 
c e r t i f i c a t i o n  of  t h a t  rev iew should be forwarded t o  t h e  Nat iona l  
Cancer I n s t i t u t e .  
purpose.  

We w i l l  

'L/s - Gosw- W L r - a r d e d .  .--. 
I 

You may use  the enclosed form N I H  1611 f o r  t h i s  

The requi rements  f o r  compliance wi th  Department of Health,  Education, 
and Welfare  p o l i c y  are se t  f o r t h  i n  t h e  enclosed le t ter .  The r e v i s i o n  
of your PIS assurance  should be submit ted as soon as p o s s i b l e  so t h a t  
r ev iew may b e  completed p r i o r  t o  t h e  J u l y  1, 1972, deadl ine .  

D. T. Chalkley, Ph.D? 
S p e c i a l  A s s i s t a n t  to' t h e  D i r e c t o r  
D iv i s ion  of Reseearch Grants 

Enc l o  s u r  e 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
r. o. uox I I I  

OAK RIDGE, 'TENNESSEE 37830 

INCOHI'OI<AI CI> 

January 31, 1972 

Dr. Helen Vodopick 
Medical Division 
OR!< M a e  Associated Universities 
Oak Ridge, Tennconce 37830 

Dear Doctor Vodopick: 

The Committee on Human Studies approved the first stage 
of your proposed s M y  on "Regulation of Granulopoiesis. " 
Tbey requested that you not undertake studies on abnormal bloods 
from leukemic patients until the initial assay procedure has been 
worked out nnn until you wmmunicato with the committee infor- 
ming it of Y G u r  desire to proceed with tlre abnormal blootls. The 
committee a s h  tiat you get a written form from each donor of 
blood, whsiher patient or uormal volunteer, indicating his uncier- 
standing of the use o€ the blood, and his voluntary participation 
in the research project. They also ask that you report back to the 
committee 511 a yearly Saeis about the status or" the project. 

Some members o€ the committee pointed out that it would be 
very important that none of the OR1.U employees feel coerced 
o r  obligatecI,,';n connection with their jobs,to participate in the 
donation of blood. 

Sincerely, 

Gould A. Ancirews, M.D. 
chairman, 
Committee on Human Studies 

1 0 3 0 3 1 5  
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APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : Committee on Human S tud ie s  
Medical Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

Date: December 11, 1973 

Senior  Inves t iga to r :  Helen Vodopick Goswitz, M.D. 

Co-Invest igator :  Ten-ching. Lee ,  Ph. D. 

T i t l e  of P r o j e c t :  Regulat ion of  Granulopoiesis  

I. Objec t ives  of Experiment: 

We wish t o  cont inue ou r  search f o r  g ranu locy t i c  chalone, an i n h i b i t o r  
of granulocyt ic  product ion.  

I d e n t i f i c a t i o n  and c h a r a c t e r i z a t i o n  of  t h i s  chalone w i l l  be  pursued. 

11. Methods of Procedure: 

Since chalone i s  found i n  t h e  t i s s u e  which product ion i t  r e g u l a t e s ,  w e  
a t tempted t o  recover  s u f f i c i e n t  number of granulocytes  f o r  our  assay 
procedure.  

During the  f i r s t  year  of our  s tudy  w e  were a b l e  t o  ha rves t  a Large 
number of  granulocytes  from ra t  p e r i t o n e a l  exudate.  Aqueous extract  
of t h e s e  granulocytes  was f r a c t i o n a t e d  by g e l  f i l t r a t i o n .  The a b i l i t y  
of t h e s e  f r a c t i o n s  t o  i n h i b i t  t h e  inco rpora t ion  of t r i t i a t e d  thymidine 
i n t o  rat marrow suspension w a s  used t o  measure t h e  presence of  chalone. 
S p e c i f i c  f r a c t i o n s  appeared t o  have such i n h i b i t o r y  capac i ty .  

Extending these  s t u d i e s  t o  human granulocytes  w e  were a b l e  t o  f i n d  a 
subs tance  ex t r ac t ed  from son ica t ed  human granulocytes  which had s i m i l a r  
i n h i b i t o r y  p r o p e r t i e s  a g a i n s t  r a t  marrow suspension.  

During the  next  y e a r d  s t u d y ,  w e  wish t o  r epea t  some of ou r  experiments 

I.. 

w 
0 
w wi th  normal human granulocytes  and t o  begin s t u d i e s  on granulocytes  
IJ obta ined  from p a t i e n t s  wi th  mye lopro l i f e ra t ive  d i s o r d e r s ,  e s p e c i a l l y  
-d chronic  granulocyt ic  leukemia. 

Blood w i l l  be  obtained by venipuncture  a f t e r  proper c l eans ing  of t h e  
s i t e  wi th  70% a lcohol .  Because of  t h e  r e l a t i v e l y  s m a l l  number of 
granulocytes  i n  t h e  whole blood of  normal vo lun tee r s ,  w e  have had t o  
c o l l e c t  a u n i t  of blood (-500 ml) from these  people i n  o rde r  t o  
ha rves t  enough granulocytes  t o  ca r ry  out  ou r  s t u d i e s .  W e  w i l l  need 
less blood from p a t i e n t s  w i th  chronic  g ranu locy t i c  leukemia who have 
an e l eva ted  granulocyte  count .  
be  drawn. I f  more than t h i s  amount i s  drawn, w e  w i l l  r e t u r n  t h e  red  

Approximately 50-100 m l  of blood w i l l  

. 
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blood cells under a s e p t i c  condi t ions  t o  the  donor. 
commercially a v a i l a b l e  f o r  t h i s  purpose w i l l  be  used. The s e p a r a t i o n  
of granulocytes  from red c e l l s  w i l l  be  c a r r i e d  out  i n  a c losed  system 
(primary bag and sa te l l i t e  bag connected by tub ing) .  
of contamination i n  t h e  s e p a r a t i o n  process  w i l l  be  n i l .  
t he  granulocytes  obtained from ten  p a t i e n t s .  

Steri le bags 

Thus the  p o s s i b i l i t y  
We hope t o  s tudy  

P a t i e n t s  w i t h  mye lopro l i f e ra t ive  d i s o r d e r s  who rece ive  t h e r a p e u t i c  
i r r a d i a t i o n ,  e i t h e r  t o t a l  body o r  s p l e n i c ,  w i l l  have samples  drawn 
b e f o r e ,  dur ing ,  and a f t e r  such t rea tment .  

A f t e r  t h e  procedure I s  expla ined ,  appropr i a t e  consent forms are s igned  
by the  donor. 

111. Poss ib l e  Hazards and Thei r  Evaluat ion:  

The p o s s i b i l i t y  of hematoma o r  i n f e c t i o n  a t  t h e  venipuncture  s i te  may 
occur .  

I n f e c t i o n  can b e  avoided wi th  thorough c l eans ing  of t h e  venipuncture  
s i te .  
of hematoma. 

P res su re  a t  t h e  si te of venipuncture  w i l l  p revent  t h e  occurrence 

Blood counts  are performed on a l l  blood donors and p a t i e n t s  a t  t h e  t i m e  
of each blood donat ion.  

When phlebotomies are performed, any sign of c i r c u l a t i o n  compromise 
w i l l  d i c t a t e  t h e  procedure be s topped immediately. 
ment, co ld  compress and Trendelenburg p o s i t i o n  w i l l  be  used. These 
symptoms are t r a n s i e n t  and respond t o  conserva t ive  management. 

Symptomatic treat- 

I V .  Radioisotopes and New Drugs: 

No vo lun tee r s  o r  p a t i e n t  w i l l  r ece ive  rad ioso tope  o r  new drugs.  

S t a r t i n g  Date: P a r t  of s tudy  i n  p rogres s  - reviewed 19 December 1972 ,  
approved 31 January 1972.  P a t i e n t  s t u d i e s  t o  begin 
pending approval .  

DIVISION REVIEW: 

The a p p l i c a t i o n  descr ibed above h a s  been reviewed and approved. 

) 
f 030318 
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Summary : 

. Over the  p a s t  s eve ra l  years  evidence has accumulated t h a t  humoral 

r egu la to r s  of t h e  hematopoietic system e x i s t .  Those substances thought t o  

i n h i b i t  mi tos i s  are c a l l e d  chalone and those which s t imu la t e  c e l l  

production antichalone. To be  c l a s s i f i e d  as a chalone, several criteria 

mus t  be  f u l f i l l e d :  (1) a m i t o t i c  i n h i b i t o r ;  (2) noncytotoxic;  (3) r e v e r s i b l e  

ac t ion ;  (4) t i s s u e  s p e c i f i c ;  ( 5 )  spec ies  nonspecif ic .  Chalone is supposedly 

produced by the  t i s s u e  whose p r o l i f e r a t i o n  i t  cont ro ls .  Antichalone found 

i n  serum negates  t h e  ac t ion  of chalone. 

I n  our  assay system f o r  chalone, rat  matrow suspension w a s  used as  

t a r g e t  cells. 

synthes iz ing  DNA i n  s h o r t  term c u l t u r e  w a s  measured by l i q u i d  s c i n t i l l a t i o n  

The incorpora t ion  of t r i t i a t e d  thymidine i n t o  cells 

counting and autoradiography. 

suspension pre- and post-incubation w a s  performed t o  show t h a t  cy to tox ic i ty  

was absent .  

were f r ac t iona ted  by g e l  f i l t r a t i o n  i n t o  t h e i r  components according t o  

molecular weight. 

Quan t i t a t ive  cel l  count of t h e  marrow 

Bio logica l  substances t o  b e  t e s t e d  f o r  i n h i b i t o r y  properties 

During t h e  p a s t  t h r e e  years  w e  have t r i e d  t o  f ind  granulocyt ic  

chalone i n  ra t  pe r i tonea l  exudate,  serum of gray c o l l i e  dogs, and human 

granulocytes .  

media" of ra t  granulocytes appeared t o  be successfu l ;  however, later 

Our i n i t i a l  i s o l a t i o n  of i n h i b i t o r y  f a c t o r  from "conditioned 

experiments showed t h e  reduced incorpora t ion  of t r i t i a t e d  thymidine i n  

rat  marrow suspension w a s  caused by a hypermolar so lu t ion  of sodium 

c h l o r i d e  and magnesium ch lo r ide  which had been e lu ted  from a Sephadex 6 2 5  

column and concentrated by lyoph i l i za t ion .  

1 0 3 0 3 1 9  
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To o b t a i n  b e t t e r  s e p a r a t i o n  of t h e  s a l t  f r a c t i o n  from t h e  i n h i b i t o r y  

f r a c t i o n  i n  which w e  were i n t e r e s t e d ,  w e  changed our  g e l  f i l t r a t i o n  s y s t e m  

t o  Sephadex 6 5 0  supe r f ine .  

s e p a r a t e  f r a c t i o n s  obta ined  from e x t r a c t  of d i s r u p t e d  human granulocytes  

which reduced t h e  inco rpora t ion  of t r i t i a t e d  thymidine i n t o  r a t  marrow 

suspensions.  These t h r e e  i n h i b i t o r y  f r a c t i o n s  were recovered:  (1) one 

Using t h i s  l a t t e r  column w e  have found t h r e e  

immediately a f t e r  t h e  void  volume w a s  e l u t e d ;  (2) t h e  second w a s  recovered 

i n  the.Ve/Vo range a t  which a molecular  weight  of 1400 would be  e l u t e d ;  

and ( 3 )  t h e  t h i r d  w a s  found a f t e r  t h e  e n t i r e  bed volume had been c o l l e c t e d .  

W e  subsequent ly  found t h a t  t h e  f r a c t i o n  presumably con ta in ing  macro- 

molecules  ( t h e  f r a c t i o n  c o l l e c t e d  immediately a f t e r  t h e  void  volume was 

e l u t e d )  d i d  n o t  c o n s i s t e n t l y  cause  reduced i n c o r p o r a t i o n  of t r i t i a t e d  

thymidine by r a t  marrow c e l l s .  Therefore ,  w e  concent ra ted  our  a t t e n t i o n  

on the two o t h e r  i n h i b i t o r y  f r a c t i o n s .  These two f r a c t i o n s ,  one w i t h  a \ 

Ve/Vo range  of 2.3 - 2.7  and t h e  o t h e r  w i t h  a Ve/Vo range  of 2.7 - 3.0, 

caused 35 and 90% reduced uptake o f  t r i t i a t e d  thymidine,  r e s p e c t i v e l y .  

W e  then took ra t  marrow suspension which w a s  incubated wi th  t h e  

f r a c t i o n s  p rev ious ly  shown t o  have i n h i b i t o r y  p r o p e r t i e s .  Af t e r  f i v e  hours  

of i ncuba t ion ,  t h e s e  ce l l s  w e r e  washed f r e e  of i n h i b i t o r y  substance.  

Cont ro ls  wi thout  i n h i b i t o r y  m a t e r i a l  w e r e  t r e a t e d  i n  a ’ s i m i l a r  f a sh ion .  

When t h e s e  cel ls  were t e s t e d  f o r  t h e i r  a b i l i t y  t o  i n c o r p o r a t e  t r i t i a t e d  

thymidine,  t h e  ce l l s  i n h i b i t e d  w i t h  f r a c t i o n ,  Ve/Vo 2.3 - 2.7, recovered 

-) 

completely and t h e  ce l l s  i n h i b i t e d  w i t h  f r a c t i o n  Ve/Vo 2.7 - 3.0  recovered 

only  p a r t i a l l y .  

remained unchanged. No demonstrable damage had occurred during t h e  washing 

process .  

Q u a n t i t a t i v e  chamber counts  of t h e  c e l l  suspensions 

\ 
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Although g ranu locy t i c  chalone presumably s t o p s  g ranu locy t i c  

p recu r so r s  a t  t h e  G-1 phase of t h e  c e l l  c y c l e ,  t h e  s y n t h e s i s  of RNA and 

t h e  metabolism of ' amino  a c i d s  by t h e s e  same ce l l s  should no t  be  impaired. 

We used t r i t i a t e d  u r i d i n e  t o  measure RNA s y n t h e s i s  and t r i t i a t e d  l e u c i n e  

t o  measure amino a c i d  metabolism. The same i n h i b i t o r y  f r a c t i o n s  which 

caused reduced t r i t i a t e d  thymidine inco rpora t ion  were added t o  r e p l i c a t e  

ra t  marrow suspensions t o  which e i t h e r  l a b e l e d  u r i d i n e  or l e u c i n e  w a s  

added. . 

No incorpora t ion  of t r i t i a t e d  u r i d i n e  by t h e  r a t  marrow ce l l s  

occurred  when e i t h e r  of t h e s e  two f r a c t i o n s  w e r e  p r e s e n t  i n  t h e  suspending 

medium. A f t e r  a d d i t i o n a l  sets of marrow cells were incubated s e p a r a t e l y  

w i t h  t h e  i n h i b i t o r y  f r a c t i o n s  f o r  f i v e  hours ,  t h e  ce l l s  washed and r e t e s t e d  

f o r  u r i d i n e  u t i l i z a t i o n  had only  p a r t i a l l y  recovered.  

S imi l a r  tests w i t h  t r i t i a t e d  l e u c i n e  a l s o  showed t h a t  marrow ce l l s  

w e r e  i n h i b i t e d  from u t i l i z i n g  t h i s  amino a c i d  i n  t h e  presence  of t h e  

i n h i b i t o r y  f r a c t i o n s  and d i d  p a r t i a l l y  recover  a f t e r  i t s  removal. These 

f i n d i n g s  would sugges t  t h a t  marrow p recu r so r  cel ls  had been put  i n t o  a 

metabol ic  limbo dur ing  which more than one c e l l u l a r  f u n c t i o n  had been 

h a l t e d  a t  least  temporar i ly .  

We w e r e  a b l e  t o  narrow t h e  range a t  which t h e  two i n h i b i t o r y  f r a c t i o n s  

were e l u t e d .  One had a Ve/Vo of 2 .18  - 2.24 and t h e  o t h e r  a t  a Ve/Vo of 

2.46 - 2.52. Other cond i t ions  such as temperature  and e luen t  p l ay  a r o l e  

i n  t h e  e l u t i o n  p a t t e r n  of compounds from a Sephadex column and suspending 

medium and amount of f e t a l  c a l f  serum i n f l u e n c e  marrow s u r v i v a l .  There- 

f o r e ,  t h e s e  f a c t o r s  should be  kept  i n  mind when comparing r e s u l t s  from 

o t h e r  l a b o r a t o r i e s .  
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Characterization and identification of these inhibitory substances 

remain to be done. 

1030382 
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WHOLE BLOOD PROCUREMENT, RELEASE , 6 PAYMENT AUTHOR1 ZATION 

I ,  t h e  u n d e r s i g n e d ,  do he reby  acknowledge t h a t  I have on t h i s  
day ,  of  my own f r e e  w i l l  and a c c o r d ,  d e l i v e r e d  and s o l d  t o  t h e  Oak 
Ridge A s s o c i a t e d  U n i v e r s i t i e s  ( h e r e i n a f t e r  r e f e r r e d  t o  as C'Association") 

c c ' s  o f  my own b l o o d ,  by d i r e c t  v e i n  a s p i r a t i o n .  

I t  i s  u n d e r s t  
by t h e  A s s o c i a t i o n  
d i s c h a r g e  t h e  Asso 
c l a i m s ,  a c t i o n s  an 
do now o r  may h e r e  
o r  growing o u t  of  
I t  i s  f u r t h e r  unde 
wh a t s  oeve r ove r t h  

ood t h a t  I am t o  be p a i d  t h e  below s p e c i f i e d  sum 
i n  c o n s i d e r a t i o n  o f  which I do he reby  r e l e a s e  and 

c i a t i o n ,  i t s  s u c c e s s o r s  and a s s i g n s ,  from a l l  
d causes  of a c t i o n ,  a t  law o r  i n  e q u i t y ,  which I 
a f t e r  have a g a i n s t  t h e  A s s o c i a t i o n ,  r e s u l t i n g  from 
t h e  s a l e  of  s a i d  b l o o d  o r  i t s  removal from my body. 
r s t o o d  and ag reed  t h a t  I am t o  r e t a i n  no  c o n t r o l  
.e s a i d  b l o o d  o r  t h e  u s e  t h e r e o f .  

0 - 1 0 0  cc $ 5 . 0 0  
1 0 1  - 2 0 0  cc 1 0 . 0 0  
2 0 1  - 3 0 0  cc 15.00 
301 - 400 C C  2 0 . 0 0  
4 0 1  - above 2 5 . 0 0  
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c_ 

- 
day of  , 1970.  T h i s  

Name ( P l e a s e  P r i n t )  S i g n a t u r e  of Donor 

Mai l  Ch e c k  To 

C l t Y  S t a t e  ZIP 
Wi tnesses  : 

Account t o  Charge : 

BLOOD RECEIVED BY 

SION APPROVAL 
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-.-_ . - I a u t h o r i z e  t h c  performance upon .-- 
(myrtclf o r  name of’ p n t i c n t )  

- -.- of t h e  fo l lowing  tes t :  -- 
9 

---.- 
(S tn t c  nn tu rc  of tcs t )  

DATE : 
( P a t i e n t  o r  pe r son  au tho r i zed  t o  consent  
f o r  p a t i e n t )  

WITNESS : 

I ,  have t a l k e d  wi th  about  
Name 

t h e  proposed test t o  be given  
Name 

i n c l u d i n g  t h e  fo l lowing:  

1030384 1 Inves t iga to i -  D r l t c  

ONSENT F O R  IXPE:RIhLENTAL TEST 
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REV& AND ACTION 

ORAU/ORNL Committee on Human Studies ..- -’ 

Principal Investigator Helen Vodopick Ident. NO. 19 - Extension 
s i  

Project Title Regulation of Granulopoiesis 

.a 

1. In the opinion of this committee the r isks  to the rights &d welfare of 
the subjects in this project o r  activity are: M inimal hazards as stated. 

The committee states that adequate safeguards against these risks 
have been provided. 

2. In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: For th  while r e s e a r d  

3. 

4. 

5. 
W 
8 
w 
CR 
cn 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: As included with amlication. 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: none special. 

Other committee comments: None. 

Approve x 

Disapprove 

? 

A.LQA!- 
Chairman of Committee 

11 December 73 
Date 



No. 19. Regulation of Granulopoiesis 

This project is being terminated with Dr. Vodopick's resignation from 
ORAU. Progress  toward the goals of the project will be summarized in her  
repor t  to NIH which will be added to these notes when completed. Blood from 
approximately 50 normal (nonpatient) human volunteers were studied. Volunteers 
were all compensated according to ORAU policy and fee schedule. 

._ . 
J 
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I d e n t .  No. 20 

TO : 

APPLICATION FOR THE USE OF HUMANS As EXPERIMENTAL SUBJECTS 

I n v e s t i g a t o r s :  

T i t l e  of P r o j e c t :  

COMMITTEE ON HUMAN STUDIES 
Oak Ridge Assoc ia ted  U n i v e r s i t i e s  and 
Oak Ridge N a t i o n a l  Labora tory  

Date: December 1 9 ,  1972 

C .  Lowell  Edwards, M.D. (ORAU) 
J. M. Yuhas, PhD (ORNL) 
R. L. Hayes, PhD (ORAU) 
G. A .  Andrews, M . D .  (ORAU) 
L.  C .  Washburn, PhD (ORAU) 
Frank Comas, M.D. (UTMRC) 

USE OF RADIOPROTECTIVE DRUGS I N  RADIATION THERAPY: 

Phase I S t u d i e s  - The metabolism of 35S Labeled  
S-2-(3-aminopropylamino)ethyl p h o s p h o r o t h i o i c  a c i d  
i n  humans. 

I. O b j e c t i v e s  of Experiment:  

The l o n g  range  o b j e c t i v e  of t h i s  s t u d y  i s  t h e  u s e  of  a r a d i o p r o t e c t i v e  
drug  (WR-2721) t o  enhance t h e  e f f e c t i v e n e s s  of e x t e r n a l  r a d i a t i o n  t h e r a p y  
i n  mal ignant  d i s e a s e .  I 

J p o s t u l a t e d .  
Two r e l a t e d  a s p e c t s  o f  c l i n i c a l  b e n e f i t  can b e  

1. Using s t a n d a r d  r a d i a t i o n  doses  r a d i o p r o t e c t i v e  drugs  could  r e d u c e  
u n d e s i r a b l e  s i d e  e f f e c t s  r e s u l t i n g  from i n j u r y  of normal t i s s u e s  
w i t h o u t  d i m i n i s h i n g  i t s  e f f e c t i v e n e s s  on t h e  malignancy. 

2. R a d i o p r o t e c t i v e  drugs  would a l l o w  t h e  a d m i n i s t r a t i o n  of h i g h e r  
d o s e s  of r a d i a t i o n  w i t h  g r e a t e r  ant i - tumor e f f e c t  w i t h o u t  
i n c r e a s i n g  t h e  i n j u r y  t o  normal t i s s u e s .  

Obviously b o t h  of  t h e  p o s t u l a t e s  above assume t h a t  t h e  p r o t e c t i o n  a f f o r d e d  
by t h e  drug  is  much g r e a t e r  f o r  normal t i s s u e s  t h a n  tumor and t h a t  t h e  r a d i o -  
s e n s i t i v i t y  o f  t h e  tumor remains e s s e n t i a l l y  unchanged by t h e  drug. Working 
w i t h  t h e  proposed r a d i o p r o t e c t i v e  drug S-2-(3-aminopropylamino(ethyl phosphoro- 
t h i o i c  a c i d  h y d r a t e  (WR-2721) Yuhas and S t o r e r  have shown t h i s  r a d i o p r o t e c t i v e  
drug  p r o t e c t s  t h e  normal t i s s u e s  l e a v i n g  t h e  tumor t i s s u e  u n p r o t e c t e d  i n  animals 
having  a t r a n s p l a n t a b l e  mammary tumor (J .  Nat .  C .  Ins t .  42: 331, 1969) and a 
urethane-induced lung  tumor (unpubl i shed  r e s u l t s ) .  

The s h o r t  term o b j e c t i v e s  of t h i s  s t u d y  a r e :  

PHASE I :  T e s t  t h e  s a f e t y  o f  t h e  drug a d m i n i s t e r e d  i n t r a v e n o u s l y  i n  r a d i o -  
p r o t e c t i v e  d o s e s  i n  man. 

Study t h e  metabol ism and t i s s u e  d i s t r i b u t i o n  of t h e  drug  u s i n g  a 
355 l a b e l e d  p r e p a r a t i o n .  

1030381 
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1 

PHASE 11: Applicat ion t o  b e  submi t ted  l a t e r .  

Determine t h e  dose necessary to  produce optimum r a d i a t i o n  
p r o t e c t i o n .  

PHASE 111: (Applicat ion t o  be submit ted pending complet ion of Phase I & 11) 

Determine t h e  the rapeu t i c  e f f i c a c y  f o r  c l i n i c a l  rad io therapy  of 
a v a r i e t y  o f  tumors. 

11. Methods of Procedure: 

The p repa ra t ion  and t e s t i n g  of t h e  drugs as d iscussed  below i n  I V .  

Phase I s t u d i e s  w i l l  be c a r r i e d  o u t  accord ing  t o  t h e  fo l lowing  o u t l i n e :  

1 A .  

- 
Q 
W 
II 
W 
QD 
43 1c. 

1B. 

1 D .  

Se l ec t ed  p a t i e n t s  w i th  malignant tumors w i l l  b e  informed of t h e  
proposa l  and allowed t o  vo lun tee r  as p a r t i c i p a n t s  (See paragraph V ) .  

Three vo lun tee r  p a t i e n t s  w i l l  r ece ive  an in t ravenous  i n f u s i o n  of  
1 mg/kg WR2721 l a b e l e d  wi th  S-35 (0.25 mCi/70kg). Blood samples  
w i l l  be  drawn from t h e  oppos i t e  arm a t  10 ,  30 and 60 minutes and 
a t  2 hours .  All u r i n e  w i l l  be  c o l l e c t e d  a t  1 and 2 hours  and then 
a t  24 hours .  P r i o r  t o  and f o r  one hour a f t e r  t h e  i n f u s i o n  t h e  
fol lowing measurement w i l l  b e  recorded : 

1. Blood p res su re  (3 t i m e s  o r  u n t i l  s t a b l e )  p r i o r  t o  t h e  i n j e c t i o n  
every 5 minutes f o r  30 minutes a f t e r  t h e  i n j e c t i o n ,  t hen  every 
15 minutes u n t i l  2 hours  o r  u n t i l  s t a b l e ) .  

2 .  Pu l se  

3. Pulmonary rate 

4. EKG 

5. Skin temperature  

6.  Rectal  temperature  

7. Skin moisture  

Af t e r  completion of 1 A  and b a r r i n g  any untoward r e a c t i o n ,  t h e  same 
tests w i l l  be repea ted  on 3 vo lun tee r  p a t i e n t s  r ece iv ing  3 mg/kg 
WR-2721 l abe led  wi th  S-35 (0 .25  mCi/70kg). 

Af t e r  completion of I B  t h e  same tests w i l l  b e  repea ted  success ive ly  
wi th  i n c r e a s i n g  doses  of WR-2721 a t  increments  of 6 mg/kg, 1 2  mg/kg, 
24 mg/kg, and 50 mg/kg. Three p a t i e n t  vo lun tee r s  w i l l  be  t e s t e d  a t  
each dose o f  WR-2721 and each dose w i l l  be l a b e l e d  wi th  S-35 
(0.25 m C i / 7 O  kg) .  
r e c e i v i n g  r a d i a t i o n  therapy.  

Af t e r  t h e  completion of 1 B  and b a r r i n g  any untoward e f f e c t s ,  
approximately 6 p a t i e n t s  undergoing surgery  e i t h e r  f o r  e x c i s i o n  
o r  biopsy of a tumor w i l l  b e  given WR-2721, 1 mg/kg wi th  S-35 
(0.25 mg/kg) 1 / 2  hour be fo re  a n t i c i p a t e d  removal of the  t i s s u e .  
The t i s s u e  w i l l  then  be  assayed f o r  35S comparing the  concen t r a t ion  
of t he  i s o t o p i c a l l y  l abe led  drug  i n  t h e  tumor, normal t i s s u e  and blood 

These doses  w i l l  be  adminis te red  t o  p a t i e n t s  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 
'i - 

Principal Investigator C.  L. Edwards Ident. No. 2o 

Project Title Use of Radioprotective Drugs in Radiation Therapy: Phase I Studies 
-- The Metabolism of Labeled S-2- (3-aminopropylamino) Kthyl 
Phosphorothioic Acid in Humans. 

1. 

2. 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project or  activity are: 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion i s  justified 
by the following reasons: 

3. 

4. 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

5. 

an of Committee 

Disapprove \ 
J 
I 

I 0 3 0 3 8 3  
19 December 1973 

Date 

See GAA Memo: Draft  proposal only; more animal work needed; will be presented 
(for human studies) at a later date. Draft of preliminary proposal in file. 

' .dm-*.T ^__.^ --,-A --.  



Subject : Proposal No. 20 - "Use of Radioprotective Dru s in Radiation 
Therapy: Phase I Studies -- The Metabolism of 55S Labeled 
S-2-(3-aminopropylamino) Ethyl Phosphorothioic Acid in Humans 

From: G. A.  Andrews 

Date : 2 May 74 

This proposal was discussed at  the meeting of the Committee on Human Studies 
on 19 December 1972 and a draft was made available; however, it was decided 
that the proposal would not be presented because certain basic animal work 
was still needed before human trials could be undertaken. A copy of the preliminary 
draft is in the file. 



O R U  - 
Ident. No. 21 

APPLICATION FOR THE USE OF HUMANS AS EXPERfMENTAL SUBJECTS 

To : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Date 19 Dec. 72 

Principal Investigator: he, FTanna, - 7 ~ -  

Co-Investigators : .r 

n 

Title of Project: 

n n l  T w V  . .  . Bovis (BCG) 

Use Following: Format (Submit Original and 8 Copies) 

I. Objectives of Experiment: 

(Include statement why experiment must be done in humans, and 
expected benefits from the knowledge.) 

II. Met'nods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for 
single session, total number of sessions, total duration of study, 
methods used to screen subjects, etc. 

ID. Possible Hazards and their Evaluation: 

N. Radioisotopes and New Drugs  

If the study involves radioisotopes, indicate action of the Isotopes 
Committee. If new drugs are involved, indicate that appropriate 
application to FDA has been made. 

1 0 3 0 3 9 1  

See page 2 
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Title of Project: Mechanism of immunotherapy of human and animal cancers 
bv intralesional injection of Mycobacterium E)oZS--(€KG) 

Ident. No. 21 

. .  

V. ResPonsibility of Principal Investigator: 

Include statement of your procedures for protecting rights of the 
patients and gaining informed consent. 

The principal investigator will follow the procedures of the Comniittee 
on Human Studies in obtaining “informed consent” from the subjects 
under study. The investigator recognizes that he retains the primary 
responsibility for safe-guarding the interests of the participants under 
study. Any significant changes in methods of procedure or of the 
development of unexpected risks will be brought to the attention of 
the Committee on Human Studies. 

\ Starting Date /? 1% 
Signatures : Principal Investigator 

Co-Investigator 

l t  

DIVBSION REVIEW: 

The application described above has been reviewed and approved. 

t 0 3 0 3 w  
(Revised January 1972) 



REVIEW ANT) ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator M. G- tTr, Ident. No. 2 1  

Project Title Cancers 

. .. . _li ..a -r: - , -  
. *  - _ _  . - 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

.&q?.f F<* . ..+&&r:.-. 1- 
. --- 
1 - -7 

. .  

2. 

Covered adequately in the write-up of the proposal 
and the minutes of the discussion of the committee. 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

This is a possible treatment for patients with inoperable 
carcinoma. 

3. In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

_- 3 

The consent forms presented with the proposal are adequate. 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

. 

Routine follow-up of the research results. 

Other committee comments : 
See comment on minutes concerning possible occurrence 
of clinical infection with BCG. 

Approve X 

Disapprove 

I - - )  - 

Chairman of Committee 

19 Dec. 72 
Date 



Minutes of  t h e  Meeting of the  CRC J o i n t  C o m i t t e e  f o r  
Human P a r t i c i p a t i o n  i n  Experimental  Procedures 

Septerrher 25,  1972 

The meeting convened a t  4:OO p.m. and adjourned a t  5:25 p . m .  
were : 

Those p resen t  

Co-chairmen 

D r .  John S t o r e r  
D r .  Robert Lange 

Commi t t e e 

M r .  Melvin Koons 
D r .  Gould Andrews y' 

D r .  Tcm Lincoln 
. D r .  Alfred Beasley 

D r .  Don M i l l e r  
D r .  Mary Rose G r a m  

Ex-of f ic io  

D r .  . Char les  Congdon 
D r .  Frank Kenney 

Item. Committee d i scussed  a t  l eng th  t h e  p roposa l  e n t i t l e d :  Mechanism 
o f  Immunotherapy o f  Euman and Animal Cancers by I n t r a l e s i o n a l  
I n j e c t i o n  o f  Mycobacterium Bovis ( B C G ) .  
b e n e f i t  of having t h e  i n v e s t i g a t o r s  p r e s e n t  so t h a t  any ques t ions  
regard ing  t h e  program could be answered. 

The committee had t h e  

The committee approved t h i s  p r o j e c t  i f  t h e  p r o t o c o l  would be 
r e w r i t t e n  t o  inc lude  t h e  fo l lowing  p o i n t s :  

1. 

2. 

3. 

1 0 3 0 3 9 ' r  

No p a t i e n t  should be e n t e r e d  i n  t h e  s tudy  i n  l i e u  of 
u rgen t ,  p a l l i a t i v e  "convent ional"  therapy .  The i n i t i a l  . 
p a t i e n t s  should be t h c s e  deemed t o  have incu rab le  
neoplasms. 
demonstrated,  t h e  committee w i l l  cons ide r  r e l a x i n g  
t h i s  requirement .  

After t h e  s a f e t y  of t h e  procedure has been 

The type  of  informed consent  i n  u s e  a t  ORAU should be 
adapted f o r  t h i s  s tuzy .  A d r a f t  of same, drawn 
s p e c i f i c a l l y  f o r  t h i s  p roposa l  w i l l  be  prepared .  

I n  a d i s c u s s i o n  of p o s s i b l e  hazards ,  f u r t h e r  explan-  
a t i o n  of  t h e  p o s s i b i l i t y  of d i s semina t ion  of tumor by 
needle  trauma should be mentioned a long  wi th  an  ampli- 
f i e d  d i s c u s s i o n  of  t h e  p o s s i b i l i t y  of untoward a l l e r g i c  
r e a c t i o n s .  i n  t h e  l a t t e r  r ega rd  mention should be 
made as t o  who w i l l  perform t h e  i n j e c t i o n s  and t h a t  
t h e  necessary  a n t i - a i l e r g i c  t h e r a p e u t i c  agen t s  and 
equipment w i l l  be kept  a v a i l a b l e .  
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4. 

5 .  

Page 7 of the proposal where the use of non-viable cell 
preparations is discussed the committee feels that some 
appropriate references documenting that 5000 R x-ray is 
a tumor-cell-lethal dose should be cited. Also in the 
next sentence, that only irradiated tumor cells will be 
used. 

Although obvious, the committee felt that the investigators 
should be cautioned that the committee must aprove, before 
there is any change in the method of enrolling patients 
in the study. 

Meeting adjourned at 5:25 p.m. 

Submitted: d?/ue -.. 
Robert D. Lange, )I.& 
Co-chairman 

ml 

t 0 3 0 3 4 5  



MECHANISM OF IflfNJMOTHERAPY OF HUMAN AN3 ANIMAL CANCERS 

BY INTRALESIONAL IijJECTION OF MYCOBACTERIUM BOVIS (BCG) 

M. 6 .  Hanna, J r . ,  Ph.D. 
Oak Ridge :4ational Laboratory 

K. Hubner, ! \LO.  

Oak Ridge Associated Universities 

N ,  r,onpC!zi._., Fh.n. 

Oak Ridge Ussoc ia tsd  Universities 

A.  Solomon, ~ . B .  
University of  Tennessee flletnoriai Research Center a n d  Hospital 

S. Krauss, N.D. 
University of  Tennessee t4enorial Research Center and  Hospital 



I .  Identification o f  Project: 

Principal 
Investigators : 

Ti t l e  of  Project: 

Ins t i  tutions : 

M. G .  Hanna,  J r . ,  Ph.D.  (ORNL), K .  Hubner, M.D. (ORAU), 

14. Gengozian, Ph.D. (ORAU) , A .  Solomon, M. D .  (UTMRC) , 

and S. Krauss, M.D. (UTMRC) 

Mechanism of Immunotherapy o f  Human and Animal Cancers 

by Intralesional Injection o f  Rycobacterium bwis  ( B C G )  

Oak Ridge I ia t ional  Laboratory 

Oak Ridge Associated Universities 

University of Tennessee Memorial Research Center and Hospital 

11. Scope and Objectives of Experiment: 

Human tumors appeal- t o  bear antigens analogous t o  the so-called t i s sue  specif ic  

transplantation antigens (TSTA) of animal tumors. Evidence from c? inical  and labomtory 

observations iadicate  t h a t  imunologica! mechanisms nay be capable of suppress:iig the 

growth of such tumors, The immune response responsible for  th i s  action i s  of  the de- 

layed hypersensitivity type ( i . e . ,  cell-mediated immunity). 

1 

During the l a s t  few years the most promising resul ts  from imunotherapeutic 

treatment of human cancer have been obtained by nonspecific stimulation o f  various 

components o f  the immune system w i t h  sensit izing agents r a n g i n g  from organic molecules 

such as dini trochlorobenzene (DI'JCB) t o  complex antigenic systems such as ~ o S ? c " t r i i m  --. 

bovis ( B C G ) .  TG date ,  sone degree of  therapeutic success has been achieved by intra-  

lesional BCG t r e a t m n t  of  ml ignant melanomas, as demonstrated by Dr. Donald b'lorton 

a t  UCLA, as well as a variety o f  epidermoid tumars and metastatic tumars rlsscciatcrj 

with carcinoma o f  the S r e a s t ,  as show by Dr. Edmund Klein a t  Rowel1 P a r k ,  Buffalo, 

Ne!*! 'fork. A l s o ,  Dr. George Mathe ,  France, has found t h a t  systemic ad:iiir,istraticr! :,f 

- I 13CG by appf i c a t i o n  a t  TIE n x t m x i t i e s  ( c u t a c e o u s  scar i f icat ior i )  has prcduced t.ent.'icial 

irinnunGtherapcu?i c resul t s  f o r  acute Iympnocyti c 1 eukerni as i i: man.  

I f f 3 0 3 9 1  
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Concurrent with these cl inical  approaches, a major experimental e f f o r t  has been 

devoted toward elucidating the mechanism of BCG-mediated tumor regression in animal 

systems. As a resu l t  of  th i s  e f f o r t ,  a relevant experimental model for  imuno- 

therapy has been developed with inbred s t ra in-2 guinea pigs, u t i l i z ing  a trans- 

pl  antable syngeneic hepatocarcinoma. Histopathological and functional imnunologic 

d a t a  gained from th i s  experimental model indicate t h a t  the mechanism o f  tumor re- 

gression and elimination o f  regional lymph node metastases, as e l i c i t ed  by B C G ,  i s  

a nonspecific stimulation of the reticuloendothelial system. 

granulomatous reaction developzd a f t e r  BCG stimulation a t  the tumor s i t e  and in the 

I t  appears t h z t  the 

d r a i n i n g  lymph node, creates a physiologically a1 tersd and possibly detrimental 

environment for tumor growth. 

the macrophage-histiocyte ser ies .  

support the vi2w t h a t  an immunologically specif ic  his t iocyte  hypersensitivity t o  

The major k i l l e r  ce l l s  in this system are  ce l l s  o f  

There i s  presently l i t t l e  or no evidence t o  

iiie thiiicr. *is ieveiopei. 

Under normal conditions, tumor growth may precede the development o f  spec i f ic  

cell-mediated imnunity t o  a degree which constantly provides a fzvorable advantage 

to  the tunlor system. 

and in the regional lymph nGdes d u r i n g  thc? early stages of metastasis focuses the 

macrophage-histiocyte coinponent of the immune response on these regions and confines 

and destroys t h s  major nzss  of tumor, while probably releasing processed tunor 

antigen. 

capable o f  seeking an3 eliminating the small percer?tage of tuinor ce l l s  which have 

bypassed o r  escaped fran the granuloaatous reaction. 

therzpy by tumor excision or by induction of a granulomatous reaction i s  a quan- 

t i t a t i v e  difference i n  systeziic release of processed tumor actigen, which c3ccour;ts 

for the difference in degre=. o f  specif ic  cell  -inediatcd innlnuiii ty .  

The development o f  a granalomatoxs reacticn a t  the tumor s i t e  

T h i s  release i n i t i a t e s  the development of systemic cell-mediated immunity 

The major difference betweeti 

" 3  

1 0 3 0 3 9 8  
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In this  experimental guinea pig model, the BCG anti-tumor reaction has been 

described as a two-phase response, f i r s t  involving an i n i t i a l  specif ic  imune 

react ivi ty  t o  the BCG organism and,  second, a nonspecific react ivi ty  which produces 

the effect ive anti-tumor response. 

petence. 

a l ter ing tumor growth during the i n i t i a l  treatment period, i s  capable o f  completely 

eliminating the intralesional BCG anti-tumor e f fec t .  

c l inical  studies Sn  wnich the best im;nunotherapeutic res91 t s  with GCG have been 

achieved in patients demonstrating skin t e s t  react ivi ty  t o  O K B ,  a c lass ic  sensi-  

t i z i n g  agent. 

The f i r s t  phase thus requires immunologic com- 

This i s  supported by the fac t  t h a t  antilymphocyte therapy, while not 

This f ac t  i s  consistent with 

We now f i n d  ourselves a t  a point in cancer research where, for  a promising 

new mode of treatment, we have a relevant ex?erimental model from which to  gain 

insight i n t o  potential nechiinisins of  tumor therapy and t o  apply t h i s  information ' + - . , * - - . J , -  LuIILII ua ths c f f ~ c t i ' i c  -ki-c&ti,~e;i; U i  ilullidri iieopiasi'a. Aitiiough we nave some correl z tea  

cl inical  and  experimental d a t a  on the function of immunologic competence d u r i n g  the 

f i r s t  stage of the BCG-mediated reaction, there i s  l i t t l e  or no d a t a  i n  man on the 

second nonsp2cific graiiulornatous phase. A major question tha t  must be answered i s  

Nhether the dramatic and apparently essential  histopathological reaction vhich de- 

velops in the tumor and regional lymph nodes of  SCG-treated guinea pigs also occurs 

in humans. 

appears to  be required f o r  the tumor-killing e f fec t .  

This information i s  c r i t i c a l ,  since f n  the guinea pig model tnis phase 

I f  i n  man, as i n  the experi- 

mental model, the role of the granuiomatous response and the involvement o f  the 

macrophage-histiocyte component are d i rec t ly  correlated,  we are i n  a positicn t o  

explore and elucidate t h e  mechanism in the an mal model and a t  the same time develop 

alternatives for  therapy iri man. In  this  way the mechanisms by which BCG leads t c  

1 -  jr@grcssion o f  establ isiied turrors and el i m i n a t  011 o f  resional and  dissemin2ted 

1 0 3 0 3 9 9  
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metastases can be defined, as well as the condition or requirements for  th i s  

treatment as applied to human tumors. 

The following studies aim a t  elucidating the events of BCG-induced tumor 

regression and el imination of  metastases i n  humans and experimental animals, 

and are proposed with the objective of  providing a solid experimental basis for  

immunotherapeutic measures i n  man. 

III. Procedures: 

A. Patient Selection 

Patients with the following neoplasms are potential candidates for  th i s  

immunotherapy program: basal cell  carcinoma of the skin; nul t i p l e  malignant 

melanomas of the skin; carcinomas which have metastasized t o  the skin such as 

carcinoma of the kidney, carcinoma of the breast ,  e t c . ;  head and  neck cancers 
-' cltth as carcjcnm3 Q f  t!??! ;=y;tj? z1;:<, Et:, Thz q c : - f i t ; ~ '  Ict2tjs;; ! L s e  
\r 

tumors makes them particularly sui t a b 1  e for  the procedure, whi ch i nvol ves intra - 
lesional injection of  B C G ,  fo:lowed by excision of the tumor a n d ,  when feasible ,  

the d'raining lymph nodes. 

No patient will be entered in th i s  study in l ieu o f  defini t ive ccnventional 

therapy, i . e .  , surgery , radio therapy, or chemotherapy. 

Ideally, t o  be selected for the s tudy ,  a patient should n o t  have 

received a n y  prior treatment for his tumor, or any treatment t h a t  might be con- 

sidered imfiunosucpressive. 

su i t ab i l i t y  of each patient for the study will be evaluated on the basis o f  his 

past treatment a n d  response, c l inical  s t a tus ,  a n d  prognosis. The selection o f  

patients wi l l  be decided by thc principal investigators in conjunction with the 

pa t ien t ' s  physician. ,4 basis of t h e  pat ien t ' s  selection v!i11 he t h a t  the delay 

However, t h i s  condition may n o t  be abso;utely met, and  
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o f  treatment f o r  the purpose o f  these experiments will not be detrimental to the 

pa t ien t ' s  prognosis a f t e r  conventional therapy. Cri ter ia  fo r  patient selection 

will be t h a t  the experimental procedure will n o t  jeopardize or postpone any 

herapy . 
1 'be 

in t h ?  

curative therapy D f  the les ion,  i . e . ,  surgery, radiotke 

Additional approval of the Insti tutional Human Use 

obtained before changing the method o r  c r i t e r i a  of enro 

aPY Y 

co rn  

1 ing 

or chemo 

t tees  wi 

pati en t s  

study. 

Informed consent will be obtained from a l l  patients selected for th i s  study. 

Tht. methods by which "informed consent" will be obtained are indicated on paqe 2 

of the University of Tennessee's application for Review of  Research Involving 

Human Subjects, Form 3 ,  July 12, 1972 (Addendum No. 1 ) .  The Consent Form, the 

Summary of Explanation t o  Patient for  Obtaining Informed Consent and  Ilarrative 

Sununary of Explanation and Approval (Addendum No. 2 ,  No. 3 ,  and No. 4 ) .  

B ,  P g t _ i ~ n t  pre??ra+;nn Y ., I .. I t I 
Patients wili be hospitalized t h r o u g h o u t  the course of the study a t  e i the r  

the Oak Ridge Associated Universities Medical Division or the Clinical Cancer Unit, 

University Hospital, Knoxville. Prior to imunologic tes t ing the patients will 

have a cGmplete medical evaluation w i t h  particular emphasis t o  t h 2  s ta tus  of t h 2  

cancer. 

1. The testing o f  the patient with a battery of common t e s t  antigens will 

be performed in order t o  zssess cutaneous cell-mediated immune responsiveness. 

These t e s t s  will be designed to determine the immunologic competence (cell-mediated 

immune capacity) of  the patients prior t o  treatment. 

sensi t izat icn t o  DNCB aild developnient of delay2d-type hypersensitivity to 3NCS will 

be evaluated in these patients.  Patients Sl-iOtlld be negative f o r  PPD skin t e s t s  a t  

the nighest concentrat iw,  f o r  exsmple, second strength tes t ing (0.005 mg of P P D ) .  

Also, the capabilizy o f  
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While there i s  no cl inical  evidence a t  the present time t h a t  BCG treatment o f  tumors 

of PPD-positive patients i s  hazardous, we will s t i l l  exert  caution on th i s  point. A 

determination of whether th i s  i s  a c r i t i c a l  consideration will be made i n  pre- 

liminary studies with marmosets, b o t h  iminunized and nonimunized against human BCG 

vaccine preparations, and injected intravenously with BCG. 

PHA response o f  peripheral blood lymphocytes will be tested -- i n  - v i t ro  in 2. 

order to t e s t  imniunologic competence, as measured by blastogenesis. 

C. Experirnen t a  1 Procedure 

1 .  Surgical biopsies will  be performed for  diagnostic purposes, as well as 

t issue culture* and frozen storage of the tumor. 

injection of BCG will be performed. The BCG will be obtaincd from b o t h  the 

University of I l l i no i s  and the Ufiiversity of Toronto.  B o t h  sources have been 

approved by the FDA for human use and will  be obtained by use of the approved 

investigative Ae\v Lirug ( I i ’ ID j  appiiciition numbers obtained by UTMRC and  ORAU.  The 

Bureau of Biologics, FDA, has assigned to  us for  t h i s  study on September 2 7 ,  1972,  

the code number BB-IND639. The vaccines will be freeze-dried preparations, to  be 

Following t h i s ,  intralesional 

i 

resuspended in sa l ine  prior t o  use. 

o f  viable organisms. . The dose of viable organisms will i n i t i a l l y  be 24 X lo6 

viable BCG per 1-centiineter-diameter tumor. 

he predicted on resul ts .  

determined by f eas ib i l i t y  of surgical excisional biopsy. Utilizino aseptic tech- 

niques, the organism will be injected a r o m d  and into the tumor in such a way as 

The vaccines will be assayed f o r  the nuinber 

Modification of viabie BCG dose will 

The l imitation on the s ize  of tumor injected will he 

t o  penetrate the tumor s i t e  and drain by the afferent  lymphatics into t h e  r q i c n a l  

nodes. This procedure h s  been shown i n  guinea pigs a n d  in superficial  tunors of 

man t o  be the best niet9od f3r developing a graculomatous reaction. 

*A h u m a n  tumor t:’:sue cui tur?  f a c i i i t y  has been est3bli:iied in the :aborator:; 
o f  Dr. Carman L ~ z i i o  ( U T M R C )  , as a cooperative e f f o r t  among iJTi*;?.C., 0!?:4L, and U T K .  - 

1 0 3 0 4 0 2  
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2 .  

surg ica l ly .  

3 .  

4 .  Acquisition of  data:  

Fourteen t o  21 days a f t e r  in jec t ion  of B C G ,  the tumor will  be removed 

The draining lymph nodes wil l  a l so  be excised, i f  f e a s i b l e .  

Conventional management of the pa t ien t  wil l  then be car r ied  out .  

( a )  Standard histology will  be performed i n  conjunction w i t h  and u s i n g  

the  spec i f ica t ion  o f  the Pathology department of the respective i n s t i t u t i o n .  

Tissue wil l  be prepared f o r  a c i d - f a s t ,  r e t i c u l a r ,  hematoxylin and eos in ,  and 

amyloid s t a i n s .  

( b )  

( c )  Periodic blood sampl ~s w i  11 be taken. Peripheral blood lymphocytes 

wil l  be i s o l i t e d  ana tes ted  i n  -- i n  v i t r o  cy to toxic i ty  t e s t s  against  tumgr,  i f  

frozen o r  tissue c u l t c r e  t m o r  c e l l s  a r e  ava i lab le .  

i n  collaboration w i t h  Dr. Joseph Coggin of the UT Microbiology Department. 

Electron microscopic eval uation of' t i s s u e s  and lymph nodes. 

These t e s t s  wil l  be done 

I ~ l c ~ ~  l ~ ~ ~ h ~ c y t s s  ;.;::I a:s.s ijscd i;-, i;iigr.aiiOj,-irijliLittorl StLidfes using 

guinea p i g  macrophages as ind ica tor  c e l l s  t o  t e s t  f o r  induced s e n s i t i v i t y  

toward tumor antigens. 

be tes ted f o r  complement-dependent an t i  body cytotoxici ty  react ions and o ther  

Serum wil?  be stored i n  a central  f a c i l i t y  and :.Jill 

appropriate t e s t s .  

( d )  I f  frozen or cultured tumr samples are ava i lab le ,  p a t i z n t s  wil l  

be tes ted  f o r  delayed-type !iyp?rsensi t i v i  ty  react ions u s i n g  nonviable al;tologous 

tumor c e l l s  injected intrzdermally.  

i r r a d i a t i o n  (10,000 R ) .  

The c e l l s  will  be rendered nonviable by 

A ~ s G ,  frozen i r r a d i a t e d  (10,000 R )  tumor c e l l s  wil l  

be spread an coverslips a n d  the coversl ips  applied t e  s c a r i f i e d  areas o f  the  

skin f o r  assay of cell-mediated innunity as measured by the skin window technique. 

( e )  Follow-gp on p a t i e n t ' s  imune s t a t u s  using X I C B  and  PPG skin sens i -  

tSvi ty  react ion.  ' 1  
( f )  Continued eva!udticn c f  tunor growth atid c l i n i c a l  s t a t u s  of patieri t .  

1 0 3 0 4 0 3  
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11'. Possible Hazards: 

A. A Delay of Conventional Therapy 

One basis of patient selection was t h a t  the delay o f  treatment for  the purpose 

of these procedures was n o t  deemed detrimental to  the pa t ien t ' s  prognosis a f t e r  

conventional therapy. 

will be performed in deference to the experimental procedure. 

with mu1 t i p l e  o r  recurrent tumor nodules, a f t e r  intralesional sensi t izat ion with 

B C G ,  and where conventional therapy i s  n o t  applicable, intralesional injection of 

'PPD wi 11 be performed. 

Also, any emergency s i tuat ion which a r i ses  has pr ior i ty  and 

In selected patients 

B.  Local Reactions a t  the S i t e  of BCG Inoculations 

These might include infection of the s i t e  of experimental treatiiient by micro- 

organisms other t h a n  tubercle bacill i , and sens i t iv i ty  to other products in growth 

culture.  

I a I d L b ~ l ~ t l  u q  L.11 -Ull,i)I 11l:Li v5 i s  i i h j c h  m y .  U ~ ~ C t Y  i ie i i l  i i i y .  i i i z s e  coiiipiicatisas have 

not occurred in the experimental model or i n  the previously referred cl inical  

Also there may be an  inf lamatory granulomatosis a t  the s i t e  of tumor 
1 < n < n , - + ; m m  t.,: Ch +.,...a- ---.-I- - - 

theraqeutic t r i a l s  i n  man. 

C. Systemic Anaphylactic Reaction Based Upon Frevious Sensitization .-- 

The possibi l i ty  of an anaphylactic reaction to  the BCG injection has been 

considered. 

of BCG. This i s  o f  transierit occurrence and i s  treated syniptomatically. The 

possibil i ty of  a delayed type hypersensitivity reaction t o  BCG i s  remote in t h a t  

only PPD-negative patients will be selected.  

Some patients h?ve a fig-1 i ke syndrome a f t e r  intraderniil inoculatioq 

I n i t i a l l y ,  we plan t o  have patients 

hospital ized throLighout t h e  en t i re  course of  study and subject t o  close observation. 

The necessary anti  -a1 lergic  therapeutic agents and equipment wi 11 be kept r2adiiy 

available. Also, experimental studies in a laboratcry primate are i n  proaress t o  

eva:uate t!;e e f fec ts  o f  CC'C injection i n t o  2 sensit ized miriial. - 1  
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0. 

I n  patier,ts with impaired immunolDgic competence, a possibi l i ty  of prolonged 

- Infection Due to Inipaired Imnunoloqic Competence 

fevers, hepatosplenomegaly , or abnormal i t i e s  in 1 i ver function t e s t s  , as we1 1 as 

systeniic infections,  might occur. 

patient selection is  made with careful attention to adequate immunologic coinpetence 

of the patient. 

This particular hazard will be minimized i f  

E .  Dissemination or Enhancement o f  Tumor Growth 

Although there i s  a possibi l i ty  t h a t  tumor ce l l s  may be disseminated by trauma 

of intralesional inject ion,  t h i s  hazard i s  deemed no greater t h a n  t h a t  ar is ing frcm 

conventional needie aspiration or biopsy of  a tumor. 

for  th i s  study will have had dissenination {metastasis) of tumor.  W2 cannot con- 

clude the possibi l i ty  of enhanced tumor growth a f t e r  intralesional injection of SCG; 

however, no posit ive d a t a  for tilrnor enhancement have been obtained in experimental 

Further, the patients selected 

! sys te$s  lJsjn3 9;fz.,h!c !?Sa 

V. Potential Benefits: 

The patient i s  n o t  simply being used in a d a t a  acquisition manner, since 

every indication from b o t h  the existing cl inical  and experimental d a t a  i s  that. 

one benefit derived by the patient in which this immunotherapeutic step has Seen 

inserted between diagnosis and conventional therapy, will be t h a t  the patient 

will have a higher level of tumor spec i f ic  cell-mediated immunity t h a n  he would 

have had i f  the 6CG intralesional injection had n o t  Occurred, a n d  i f  conventional 

therapy alone h a d  been performed. This benefit will be obvious, since th i s  level 

of systemic cell-rncdiated immnity ivill bc the most c r i t i ca l  aspect o f  his prog- 

nosis; t h a t  i s ,  th i s  :?vel of specif ic  cell-mediated irnmuliity will be effect ive 

in combating d is tan t  nictiistases n o t  affected by conv2nticnal therapy , o r  even by 
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VI. Additional Animal Studies (Guinea P i g  aod Marmosets): 

The folloking studies have been or will be performed prior to the therapeutic 

studies in man: 

A. Histopathology 

Histopathology of intradermal tumors and draining lymph nodes a f t e r  i n i t i a l  

tumor burden of  lo6 ce l l s  and intralesional injection of B C G .  I n  this study ws 

will use one cf the BCG sources used f o r  the human pat ients ;  t h a t  i s ,  a source 

cleared for  human use, and  compare the response to  tha t  obtained w i t h  B C G  from 

t h e  Trudeau source, which has been genera1;y used in th i s  experimental model. 

B. Studies o f  Tumor-Specific Imnunity 

Transfer of immune lymphocytes from guinea pigs w i t h  systemic itrununity to  

t e s t  for  passive imunization in normal animals in order t o  determine degree of 

systemic cell-mediated immunity. 

resu l t  o f  t h i s  treatment, Second se t  r p j e r t i w s  w i l l  be 2ttEmFtec! !?y roiz;?ant:ticn 

In  guinea pigs in which tumor has regressed as a 

of tumor. Studies in our laboratory indicate tha t  the animal i s  indeed iriununized 

aild has a strong systemic cell-mediated immune response which causes the tumor 

trj be rejected as the sccond-set reaction. 

C .  

Injection of BCG in the thyroid gland and/or intraveriously i n  BCG-vaccinated 

Consequences of Systemic BCG !.dministration 

and PPD-negative guinea pigs and marmosets. This attempt will be used t o  define 

the r isk of tuberculin shock in patients t h a t  are PPD posit ive.  

VI I .  Perspective: 

This protocol i s  designed t o  provide evidcncc. in man regarding an iinmmo- 

therapeutic niechanisni characterized in animal systeins, and suspected tc~ exis t  in 

man, \uhich causes tunor regressiGn and elimination o f  regional metastases. The 

5 p m p s e c ~  stlidies are iizrticx1arly r2ievaiit t o  a report d a t e d  ~ u g i i s t  7 ,  1972,  

t O 3 0 4 U b  
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which was submitted to  Dr. Frank Rauscher, DirectGr of tlie National Cmcer Iristi- 

t u t e ,  from Dr. I.filliam Terry, Chief, Immunology Branch, Division of Cancer Biology 

and Diagnosis, NCI. 

prominent tumor immunologists concerning the chal 1 enges presented by Dr. Rauscher 

t o  the Conference on Immunology of CarcinoSenesis,* resarding the role o f  immunology 

in the current national cancer program. 

recomendations. Regarding the qilestion, "Against w h a t  types o f  tumors and under 

wha t  conditions can immunotherapy be d i rec t ly  applied wi t i 7  dmonstrable beneficial 

This report was a consensus developed by a cornmittee o f  

The report consists of discussion and 

e f fec ts?  , I '  tlie fo I lowing recommendation was made: ''do appropriate human and animal 

studies t o  define the mechanisrns whereby presently used immunotherapy causes death 

of tumor c e l l s ,  in order t h a t  better immunotherapy can be devised." This protocol 

attempts to  i u l  f i  7 1 the above recommendation. 

- 
*Conierence iield iJay, 1 9 7 2 ,  i n  Gat1 inbiirg, Tennessee, sponsored by the ilatiotlal 

- 1 Cancer I : :s t i ty . io ,  srsa!ii;ed Sy t h r t  ;icJic<y Divis i .w,  OR!IL. 
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V I I I .  Responsibility of Principal Investigators: 

T h e  principal investigators are awere o f  the objectives and  methods o f  the 

Department of Health, Education, and Welfare procedures concerning research i n -  

volving human subjects as s ta ted in the Grants Administration klanual, Chapters 

1-40, "Protection of Human Subjects" dated April 1, 1971 and will abide by them. 

In addition, the following responsibi l i t ies  will be accepted: 

1. Approval will be obtained from the Human Use Cormittee pr ior  t o  ins t i tu t ing  
any major chznge i n  project protocol. 

Development of any unexpected risks will be b r o u g h t  t o  the attention o f  the 
Commi t t ee  . 2. 

3 .  Signed consent statements will be kept from each experimental subject for  
the duration o f  the project and for a t  l ea s t  three years thereaf ter .  

A s ta tus  report will  be submitted a t '12-month  intervals  or as indicated 
a t tes t ing  t o  the current sts.tus of the project. 

4 .  

/ * ,../ ./! * '  * / I  p' 
' ..I /? 

.I' f ,/ . - 7- 

Si  gn a ture: : 
I ;. 

i 

f 
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IX. Departmental Review: 

The application described above has been subjected t o  departmental review 

and has been approved. 

. Signatures : 

Department Hezd: 
I 

Date: ?,/, /7?- 

c 
7- ,  r - f -  

\ . . .  i - ' : Date: ,. ..d . ... I < A. 

.... 

1030409 
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ADDENDUM 1 

Methods of Obtaining "Informed Consent" from Subjects: 

- Informed consent must be documented; a CODY of the consent form used MUST be 
included with Form U for committee review. 

The definit ion of informed consent i s  as follows: 

"Informed consent is  the agreement obtained from a subject ,  o r  from his 
authorized representative, t o  the subjec t ' s  participation in an ac t iv i ty .  

The basic elements of informed consent are as follows: 

1 .  A f a i r  explanation o f  the procedures t o  be followed, including an 
ident i f icat ion of those which are experimental. 

2. A descrip%ion of the attendant discomforts and  r i sks ;  

3 .  

4. 

A description cf the benefits t o  be expected; 

A disclosure of appropriate a l ternat ive procedures t h a t  would be advan- 
tageous for  the subject;  

5. An offer  t o  answer any inquiries concerning the procedures; 

5,. ;?n i n s t r u c t i z z  t 8 a t  t he  sub jsc t  i s  f ret !  iu withdraki his consent a n d  t c  
discontinue participation in the project o r  ac t iv i ty  a t  any time. 

3 

In addition, the agreement, written or o r a l ,  entered into by the subject,  should 
include no exculpatory language t h r o u g h  which the subject i s  made to  waive, o r  
appear t o  waive, any of his legal r igh ts ,  or to  release the ins t i tu t ion  or i t s  
agents from l i a b i l i t y  for negligence. 

The actual procedure in obtaining informed consent and the basis for  coiiunittee 
determinations t h a t  the procedures are adequate and appropriate are t o  be fu l ly  
documented. The documentation w i  7 1 fol 1 ow one of  the fol l  o:vi r?g three forms : 

1. Provision of  a written consent document embodying a l l  of the basic e le -  
ments o f  informed consent. T h i s  form is t o  be signed by the subject.  

2. Provision of  a "short" forn written consent document indicating t h a t ,  the 
basic elements o f  informed consent have been presented oral ly  t o  the 
subject. 
be approved by the coamittee. Tne "short" form i s  t o  he sigwd by the 
subject and ar! ailditor-witness t o  tjie oral presentation a n d  t o  the 
subjec t ' s  s i g n a t u r e .  
any additsons, is  t o  be signed by the persons sbtaining the consent cn 
behalf of  the iflstitution a n d  Sp the cornnittee, and is t o  be retained in 
i t s  records. 

Written summaries of  what i s  t o  be said t o  t h e  patient are  t o  

A copy of  the approved summary, annotated t o  show 

3. blodi f . icai io: !  L:f p i  tlier cf the a5ovc tm pririiary p r o c e d . ~ ~ ~ ~ .  A i  1 s~icjl 
modificatsons m s t  be approved by t h c  conrnittes i n  t h e  minutes signed by 
the comriii t t e e  cha i  rmn. 
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ADDENDUM 2 

CONSENT FOR EXPERIMENTAL PROCEDURE 

I authorize the performance upon of the 
~ ( E l ? y s e I f  or  na3e of pat ient)  

following experimental procedure: 

intralesional injection of BCG organisms; biopsies o f  lesions.  

t e s t s  o f  circulating and cell  -mediated imuni ty ,  

The nature and purpose o f  the experimental procedure, the risks involved, 

possible side e f f ec t s ,  and  the poss ib i l i t i es  of  complications have been expla-ined 

t o  me. I understand t h a t  the procedure i s  part  of a research project;  t h a t  i t  may 

not r e su l t  i n  a treatment for my disorder nor direct ly  benefit me; t h a t  the specif ic  

procedures to  be performed on me are primarily f c r  gathering information related t o  

my disease and treatment thereof. 

Further, I consent to the publication of any information learned from th i s  

j o ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~  ~ ~ c c ~ d ~ ~ 2 .  

I have been informed t h a t  I may, a t  any time, withdraw from continued pa r t i c i -  

pation i f  I so desire.  

Da t c  : Signature: 
(Pat ient ,  Parent, o r  Guardian) 

Date: Witness : 

I have talked w i t h  a b o u t  the proposed procedzre t o  
( Name 1 

be perfcrmed on i n  the presence of  the witness 

signing th i s  consent form. 

attached "Sumnary of Explanation to Patient f e r  Obtaining Informed Consent for  

I explained fu l ly  the procedure i n  accordance with the 

Experimental Procedure , ' I  dated , a d  i n i t i a l ed  by me. 

Date : Investi aa t o r :  

- )  
1 0 3 0 4 l  f 
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SUMMARY OF EXPLANATIOY TO PAT1 ENT FOR OBTAIidING 
I N FOR ME D CONS E!.IT FOR E X P E R I ME I4TAL P ROC E DU RE 

, .  
In the presence of the patient was informed of 

' T f i  tnes s ) 
the following: 

A .  Background 

- The purposes of the experimental project and  the objectives sought. 

- The participating organizations ( N C I ,  UTMRC, e t c . ) .  

- How and why the patient was selected.  

B .  Patient Preparation 

- A general doscription of the medical evaluation procedures, including 

the common t e s t  antigens t o  be used, number of times blood will  be 

withdrawn? side e f fec ts :  e t c .  

- tihere and for now long the patient will be hospitalized; the duratiori 

and frequency o f  follow-up v i s i t s  required, including w n a t  will be 

done to  him a t  such v i s i t s .  

C .  Experimental Procedure - 

- A detailed description of the experiment, including numbers and types 

of surgical procedures (and the physical discomforts associated w i t h  

them), how the K G  will be injected,  when the tumsr and lymph nodes 

( i f  applicable) will be removed: and w h a t  blood samples will be taken. 

E. Possible Hazards - 
- Should an eaergcrxy s i tuat ion a r i s e  because of  the delay o f  conveniion;,l 

treztnimt,  t h e  erncrsency will have pr ior i ty .  

- Possible l o c ~ l  rzacticns a t  s i t e  of 3CG inoculatisns were d2scribed. 

1 0 3 0 4 1 2  
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' ?  

- Possible systemic anaphylactic reaction was mentioned. Explained t h a t  

such a possibi l i ty  was remote since patient i s  PPD-negative. 

- The possibi l i ty  of  a t ransient  f lu - l ike  syndrome or a local or systemic 

infection was discussed. 

E. Potential Benefits 

- Higher level of  tomor specif ic  cell-mediated irninunity may r e su l t  from 

BCG inject ion.  Long-range benefits of t h i s  possible iriimuni t y  were 

expl a i  ned. 

F.  Other 

- Explained t h a t  he could withdraw a t  any time from the experimet?t merely 

by making his decision known t o  mz or his personal physician. 

- Explained t h a t  t h i s  experiment may not "cure" his cancer b u t  that  the 

lessons learned wi 11 contribute to  the advancement of cancer research. 

- Patient agreed t o  allow his t e s t  resu l t s  t o  be included i n  publications 

of  experiment resul ts  gensraliy. 

- 0thc.r matters included in tile briefing are  l i s t e d :  ( I f  norle, so s t a t e . )  

The patient was offered t h r o u g h o u t  the explanation session the opportunity to  

ask questiom. 

Date: Investigator: L 

1 0 3 0 4 1 3  
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ADDENDU!*l 4 

NARRATIVE SUMMARY OF EXPLAilATIOi4 TO THE PATIENT FOR IXFORblED CONSENT 

You are  being asked t o  participate i n  an  experimental project which has as i t s  
ultimate aim the application of iiiimunologic methods t o  the treatment of cancer, t h a t  
i s  the use of the body's own defenses in the elimination of cancer c e l l s .  
end we are  proposing t o  inject  a readily excessible tum3r, usually on the skin,  with 
a measured amount of BCG orqanisms. This i s  a mcdified s t ra in  of tl;bercle bacillus 
which has been used for many years i n  order t o  enhance immunity t o  tuberculosis and  
i n  t h a t  context has prcven safe a n d  efficacious.  
must be considered experimental and  i s  designed only t o  contribute knowledge towards 
the treatment of cancer. 

To this  

The present use of B C G ,  however, 

'ile plan t o  inject  a measured number of l iving organisms into the skin tumor. 
Prior t o  t h i s ,  a small portion o f  the tumor, or an adjacent tumor,  will be biopsied 
i n  order t o  make sure c;e are dealing'with a metastatic lesion of cancer. Fourteor! 
t o  twenty-one days a f t e r  injection of the organism, the surgeon will remove the 
small skin tumor and lymph nodes which drain th i s  area i f  such a lymph node biopsy 
i s  feasible .  Following this  biopsy, your physician will plan further treatment 
i f  required. You have been skin tested for the presence of allergy t o  the products 
o f  the tubercle baci l lus ,  a n d ,  i f  a positive skin t e s t  i s  obtained indicating p r i w  
exposure t o  tuberculosis a t  some time, then the injection of  BCG will n o t  be given, 
i n  order t o  minimize any risks which Kay ar i se  from hypersensitization. You may 
Q X - ~ C ~  C,c fir,? y - 2  ~ ~ ~ ~ ; - h ~ ~  : - z ~ ~ E ~ c ,  ss-;f;;ins, it,k;j;-;g, ~i- , :  - . -P : ;L -~ : :  r " d d  ,"1J i y ; i i - a c . %  *ULfb 

f r k i  the inj'eciion s i t e  for a period o t  several weeks afterwarcis, bur;  his may be 
expected t o  heal over possibly leavina an  area of scarring. You have symptoms o f  
"f lu"  for several days a f t e r  the injectior: of BCG. 

While the prime purpose of this  experiment i s  to  determine i f  the reactian a t  
the s i t e  o f  the tumor t o  th i s  injection i s  similar t:, t h a t  observed i n  the experi- 
mental animal ( in  which the animal tumor i s  eventually destroyed by the bcdy's o m  
inflammatory c e l l s ) ,  i t  i s  possible t h a t  R O  b m e f i t  lnay ensue from this injection. 
If t h a t  i s  the case, then the physician will s t i l l  have learned something a b o u t  the  
l imitations of t h i s  method of  im!nunotnerapy in the treatment of human cancer. I f  
the reaction t o  t h 2  injection i n  the tumor i s  similar t o  t h a t  in th i t  expsrirncntal 
animal , then th i s  opens u p  cos s ib i l i t i e s  for further treatment of  yourself or other 
patients by th i s  method a n d  may actually compl imeiit other more conventional therapy. 

If you have any inquiries concerning the prxedccres involved, ?lease dc n o t  
hesi ta te  t o  a s k  now or a t  any subsec::ent tiine. 
your consent t o  th i s  21-ocedure a t  any time. e i ther  befGre or  sometime during the 
experimental period. You :vi11 be asked t o  sign pErpission (conse!it fo i -m) for  this  
study, a n d  a witness who t r i l l  be present \;hen the procedure i s  explained t o  ysu wi l l  
also be asked t o  sign the "SumGary of  Esp:anation t o  2at ient"  for;n.  

You, of course, a re  f ree  t o  rvithdraw 
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D R A F T  

I a u t h o r i z e  t h e  pe r fo raance  upon of t h e  
(Myself or nane of p a c i e n t )  

f o l l o w i n g  e x p e r i n e n t a l  p rocedurs :  

( S t a t e  b r i e f l y  t h e  n 2 t u r z  of procedure)  '* . 
'The n a t u r e  and purpose a f ' t h e  expe r imen ta l  procedure,  t h e  r i s k s  in -  

vo lved ,  p o s s i b l e  s i d e  e f  f f e c t s ,  and t h e  p o s s i b i l i t i e s  of complic.ations have 

been  exp la ined  t o  me. I unders tand  t h a t  t h e  procedure  is p a r t  of a r e s e a r c h  

p r o j e c t ;  t h a t  i t  may n o t  r e s u l t  i n  a t r e a t m e n t  f o r  my d i s o r d e r  nor d i r e c t l y  

b e n e f i t  m e ;  t h a t  t h e  s p e c i f i c  procedures  t o  b e  performed on m e  are p r i m z r i l y  

f o r  g a t h e r i n g  in fo rma t ion  r e l a t e d  t o  ny d i s e a s e  and t r ea tmen t  t h e r e o f .  

F u r t h e r ,  I consent  t o  t h e  p u b l i c a t i o n  of  any i n f o m a t i o n  l e a r n e d  from 

t h i s  experi .nenta1 procedure.  ? 
I L z v e  been i n f o r s e d  t h a t  I may, a t  any t i m e ,  withdraw from cont inued  

p a r t i c i p a t l o n  if I s o  d e s i r e .  

Date: S i g n a t u r e :  
( P a t i e n t ,  P a r e n t ,  o r  Guardian) 

Date:. Witness: 

I have  t a l k e d  w i t h  abou t  t h e  p r o p o s d p r o c e d u s e  

i n  t h e  presence  of t h e  w i t -  
(Name) 

t o  be performed on 

ness  s i g n i n g  t h i s  consent  f o m . '  I e q l a i n e d  f u l l y  t h e  procedure in accordance  

w i t h  t h e  a t t z c h e d  "Suzrcary of  Exp lanz t i cn  t o  P a t i e n t  f o r  Obta in ing  I n f o m e d  

Consent for E x p e r i n e n t a l  Procedure , "  dated  , and i n i t i a l e d  

by m2. 

' 1 -  
Date: 

10304l 5 
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I n  t h e  p re sence  of t h e  p a t i e n t  v a s  informed o f  
('id i t n es s ) 

t h e  fo l lowing:  

A. Background 

- The purposes  of t h e  expe r imen ta l  p r o j e c t  and 

t h e  o b j e c t i v e s  sought . .  .\ 

The p a r t i c i p a t i n g  o r g z n i z a t i o n s  'TNCI, T I X R C ,  

etc.). 

How and why t h e  p a t i e n t  w a s  s e l e c t e d .  

- 
. -  

- 
B. P a t i e n t  P r e p a r a t i o n  

- A g e n e r a l  d e s c r i p t i o n  of t h e  medica l  e v a l u a t i o n  

p rocedures ,  i n c l u d i n g  t h e  common tes t  a n t i g e n s  

to be used,  h e r  of t i m e s  b lood  w i l l  b e  withdrawn, 

s i d e  e f f e c t s ,  etc. 

Ghere  and f o r  how long the p a t i e n t  w i l l  b e  

h o s p i t a l i z e d ;  t h e  d u r a t i o n  and f requency  of 

follow-up v i s i t s  r e q u i r e d ,  i n c l u d i n g  what w i l l  

- 
. 

be done t o  him a t  such  v i s i t s ,  

C. Exper imenta l  Procedure  . 

- A d e t a i l e d  d e s c r i p t i o n  of t h e  experiment ,  in- 

c l u d i n g  numbers 2nd t y p e s  of  s u r g i c a l  p rocedures  

(and t h e  p h y s i c a l  d i scomfor t s  a s s o c i a t e d  w i t h  them), 

how t h e  BCG w i l l  be i n j e c t e d ,  when t h e  tumor w i l l  

b e  renoved,  and o t h e r  i n v a s i o n s  of t h e  body ( e .g . ,  

lymph node  r m o v a l ,  blood samples). 
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D. P o s s i b l e  . t I 3 z ~ r d s  

- S? iou ld  an  emergency s i t u a t i o n  a r i s e  because 

of t h e  de l ay  of conven t iona l  t r e a t m e n t ,  t h e  

emergency w i l l  have p r i o r i t y .  

- ? o s s i b l e  l o c a l  r e a c t i o n s  a t  s i t e  of BCG i n -  

o c u l a t i o n s  were d e s c r i b e d .  

- Poss+ble  - sys temic  -anap'hylactic . r e a c t t o n  ' w a s  

mentioned. Explained c h a t  such  a p o s s i b i l i t y  

w a s  remote s i n c e  p a t i e n t  is PBD-negative. 

- The p o s s i b i l i t y  of i n f e c t i o n  w a s  d i scussed  

(e.g. ,  prolonged f e v e r s ,  sys t emic  i n f e c t i o n s ,  

e tc . ) .  

E. i ' o t e n t i a l  B e n e f i t s  

- H i g h l e r  l e v e l  of turnor s p e c i f i c  cell--medizted 

immunity may r e s u l t  from BCG i n j e c t i o n .  Long- 

r a n g e  b e n e f i t s  of t h i s  p o s s i b l e  immunity were 

exp la ined .  

F.  Other  

.. . .. 

- Expla ined  t h a t  he  could  withdraw a t  a n y t i m e  

from t h e  experiment  mere ly  by making h i s  de- 

cision lino-m t o  m e  o r  h i s  p e r s o n a l  phys i c i an .  

Explained t h a t  t h i s  experiment  may not  "curell - 
. h i s  cance r  b u t  t h z t  t h e  l e s s o n s  l e a r o e d  w i l l  

c o n t r i b u t e  t o  t h e  advancecent of cznce r  r e s e a r c h .  
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F. Other  - con t ' d  

- P a t i e n t  agreed  t o  a l l o w  h i s  test  r e s u l t s  t o  

b e  inc luded  i n  p u b l i c a t i o n s  of experiment  

r e s u l t s  g e n e r a l l y .  

- Other  matters inc luded  i n  t h e  b r i e f i n g  are 

l i s t e d :  ( I f  none, s o  .s.tate.) 

The p a t i e n t  w a s  o f f e r e d  throughout  t h e  e x p l a n a t i o n  s e s s i o n  t h e  op- 

p o r t u n i t y  t o  ask q u e s t i o n s .  

Date: 

10/3/72 

I n v e s t i g a t o r :  

. 

- .  

1 0 3 0 4 1 8  



MEMORANDUM 

D r .  Andrews TO A p r i l  4 ,  1 9 7 3  - DATE-- 

C o n s u l t a t i o n  w i t h  D r .  M a v l i g i t  r e g a r d i n g  t h e  u s e  of -. BCG a t  MD Anderson 
SUBJECT 

Dr. Edwards 
COPIES TO ------ -- - --- - 

F i r s t  I would l i k e  t o  m e n t i o n  a f e w  t h i n g s  a b o u t  t h e  BCG Program a t  
t h e  Depar tment  of Developmenta l  T h e r a p e u t i c s  a t  t h e  MD Anderson H o s p i t a l .  

The g r o u p  of D r .  Hersh  i s  u s i n g  BCG i n  p a t i e n t s  w i t h  m a l i g n a n t  melanoma 
and  t h e  g r o u p  of D r .  F r e i r e i c h  a p p a r e n t l y  i s  u s i n g  BCG i n  some o f  t h e i r  
p a t i e n t s  w i t h  a c u t e  l e u k e m i a .  The b a s i s  f o r  t h e  u s e  of BCG i n  t h e s e  
d i s e a s e s  i s  t h e  i d e a  t o  enhance  a n  e x i s t i n g  immune c a p a c i t y  or t o  
r e c o n s t i t u t e  c e l l u l a r  immune c a p a c i t y  i n  tumor  p a t i e n t s .  A l l  of  t h e  
p a t i e n t s  i n c l u d e d  i n  t h e s e  programs a r e  f i r s t  e v a l u a t e d  w i t h  r e g a r d  t o  
t h e i r  immune c a p a c i t y .  A c t u a l l y  I b e l i e v e  t h a t  t h e y  t e s t  a l l  o f  t h e i r  
tumor p a t i e n t s .  The a n t i g e n s  used  for immunologica l  e v a l u a t i o n s  a re  
Derma tophy t in  0 ,  Derma tophy t in ,  V a r i d a s e ,  mumps, Cand ida ,  and  key h o l e  l impe  
hemocyanin ( K L H ) .  The f i r s t  f i v e  a n t i g e n s  a re  u s e d  i n  o r d e r  t o  check  
e x i s t i n g  d e l a y e d  t y p e  h y p e r s e n s i t i v i t y  and  KLH i s  i n j e c t e d  i n  o r d e r  t o  
t e s t  t he  c a p a c i t y  of t h e  p a t i e n t s  r e g a r d i n g  t h e  humora l  a n t i b o d y  r e s p o n s e .  
I n  a d d i t i o n  e a c h  p a t i e n t  i s  t e s t e d  or s e n s i t i z e d  a g a i n s t  D i -ch lo ro -  
n i t r o  benzene  (DNCB)  t e s t i n g  t h e  c a p a c i t y  for c e l l u l a r  h y p e r s e n s i t i v i t y .  

Dr. Hersh  a n d  h i s  g r o u p  have  o b s e r v e d  a d e c l i n e  o f  immunocompetence w i t h  
I.. i n c r e a s i n g  c y c l e s  of chemothe rapy  i n  l e u k e m i a .  The i n  v i t r o  PHA r e s p o n s e  

a l s o  d e c l i n e s  w i t h  chemotherapy  a b o u t  5 d a y s  f o l l o w i n g  a chemotherapy  
c y c l e .  S u b s e q u e n t l y  t h e  PHA r e s p o n s e  r e b o u n d s  a n d  even  o v e r - s h o o t s .  
They do d e l a y e d  t y p e  h y p e r s e n s i t i v i t y  s k i n  t e s t s  (DHS)Vcfor e a c h  c o u r s e  of 
chemotherapy  and  t h e y  found  t h a t  w i t h  p r o g r e s s i o n  o f  t h e  d i s e a s e  a 
r e g r e s s i o n  of t h e  DHS w a s  a common o b s e r v a t i o n .  I n  g e n e r a l  t h e y  f i r s t  
o b s e r v e d  an  i n i t i a l  improvement of t h e  DHS a f t e r  b e g i n n i n g  t h e r a p y  of  
l e u k e m i a s  b u t  t h e n  t h e  DHS a c t i v i t y  d e c l i n e s .  

) 

D r .  M a v l i g i t  h a s  l o o k e d  a t  t h e  b l a s t o g e n i c  r e s p o n s e  of ..tumor p a t i e n t s  
a g a i n s t  t h e i r  own h u t o c h t h o n o u s )  t umor  c e l l s .  T h i s  t e s t  w a s  done l i k e  
a mixed lymphocyte  c u l t u r e  e x c e p t  t h a t  t h e  p a t i e n t ' s  l ymphocy tes  a re  
i n c u b a t e d  w i t h  t h e i r  own tumor  c e l l s  ( t a k e n  from t h e  f i r s t  o r i g i n a l  
b i o p s y )  and  t h e  b l a s t o g e n i c  r e s p o n s e  i s  measured  by t h e  u p t a k e  o f  3-H 
t h y m i d i n e .  For i n s t a n c e  i n  1 0  p a t i e n t s  w i t h  l o c a l i z e d  tumor t h e  a v e r a g e  
c o u n t s  p e r  m i n u t e  were 4 , 3 0 0 ;  i n  1 3  p a t i e n t s  w i t h  wide s p r e a d  tumor  o n l y  
1 , 9 0 0  CPM were s e e n .  On t h e  o t h e r  hand t h e  PHA r e s p o n s e  i n  t h e  same p a t i e n t :  
showed l i t t l e  d i f f e r e n c e .  D r .  M a v l i g i t  h a s  a l s o  used  s o l u b i l i z e d  tumor  
a n t i g e n  and  lymphocytes  and  found t h a t  1 0  o u t  of 2 4  p a t i e n t s  r e s p o n d e d  
w e l l  t o  t h e i r  own s o l u b i l i z e d  tumor a n t i g e n s .  The q u e s t i o n  is however 
w h e t h e r  t h e y  are  i n d e e d  l o o k i n g  a t  tumor  s p e c i f i c  a n t i g e n  o n l y .  T h i s  i s  
l i k e l y  &nce  t h e y  have n o t  s e e n  any  r e s p o n s e  w h a t s o e v e r  by u s i n g  normal  
c o n t r o l  lymphocytes  a n d  a l l o g e n e i c  tumor  c e l l s .  

They have  a l s o  s t a r t e d  t o  u s e  s o l u b i l i z e d  (3M KCL e x t r a c t )  tumor  a n t i g e n  
for s k i n  t e s t i n g  of c a n c e r  p a t i e n t s .  T h i s  however seems o n l y  t o  work i f  

'- t h e  p a t i e n t s  a re  n o t  a n e r g i c .  If o n e  c o r r e l a t e s  t h e  b l a s t o g e n i c  s t i m u l a -  
' t i o n  i n d e x  and  t h e  1 2  months s u r v i v a l  of melanoma p a t i e n t s  one  sees t h a t  

a p p r o x i m a t e l y  8 0 %  of p a t i e n t s  h a v i n g  a n  i n d e x  g r e a t e r  t h a n  1 0  are  s t i l l  a l i v .  
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a f t e r  1 2  mon ths ,  less  t h a n  4 0 %  i f  t h e  i n d e x  i s  between 3 and  1 0  and  b u t  
2 0 %  o n l y  if t h e  s t i m u l a t i o n  i n d e x  i s  smaller  t h a n  3 .  They have  o b t a i n e d  
s i m i l a r  r e s u l t s  i n  p a t i e n t s  w i t h  a c u t e  l e u k e m i a .  
t h e r a p y  ( B C G )  i s  recommended f o r  advanced  or min ima l  d i s e a s e .  

The BCG t r e a t m e n t  ( s c a r i f i c a t i o n )  i s  m o s t l y  u s e d  i n  p a t i e n t s  w i t h  
m a l i g n a n t  melanoma, s t a g e  111, if all t h e  d i s e a s e  t i s s u e  i s  removed as 
much a s  p o s s i b l e .  
H o s p i t a l  for t h e  p a s t  1 8  months .  The medium s u r v i v a l  t i m e  of t h e  S t a g e  
111 melenoma w i t h o u t  BCG t r e a t m e n t  i s  1 3  months.  With BCG t r e a t m e n t  
i s  a l s o  1 3  months .  However, o n l y  1 p a t i e n t  h a s  d i e d  i n  t h e  BCG program 
s i n c e  ( 5  mon ths )  so t h a t  d e f i n i t e  p r o l o n g a t i o n  of t h e  mean s u r v i v a l  
t i m e  i s  t o  b e  e x p e c t e d  i n  t h e  p a t i e n t s  r e c e i v i n g  t h e  BCG t r e a t m e n t .  

N o n s p e c i f i c  immuno- 

T h i s  program h a s  been  a c t i v a t e d  now a t  t h e  MD Anderson 

I n  a d d i t i o n  t o  t h e  program which u t i l i z e s  BCG o n l y  t h e y  have  a program 
which employs chemothe rapy ,  t h a t  i s  I m i d a z o l e  Carboxamide ( D I C )  p l u s  
BCG. 
D I C  250 mg p e r  mm q . d .  t imes 5.  T h i s  i s  r e p e a t e d  e v e r y  2 1  d a y s .  BCG 
i s  g i v e n  on day  7 ,  day 1 2 ,  day  1 7  and  t h e n  weekly .  
i n  p r o g r e s s  b u t  from t h e  d a t a  t h a t  I have  s e e n  i t  a p p e a r s  t h a t  D I C  p l u s  
BCG i s  d e f i n i t e l y  b e t t e r  t h a n  D I C  p l u s  P r o c a r b a z i n e  which  i s  a n o t h e r  
a l t e r n a t i v e  on t h e i r  p r o t o c o l .  The 3 5 0  day  s u r v i v a l  t i m e  w i t h  BCG p l u s  
D I C  i s  be tween 5 0  and  6 0 %  'whereas  t h e  2 5 0  day  s u r v i v a l  t i m e  f o r  p a t i e n t s  

b e a t e d  w i t h  D I C  p l u s  P r o c a r b a z i n e  i s  less  t h a n  2 5 % .  

I have  s e e n  s e v e r a l p a t i e n t s  w i t h  melenoma a n d  w i t h  a c u t e  l e u k e m i a  who came 
t o  t h e  BCG l a b  a t  t h e  MD Anderson  H o s p i t a l  f o r  t r e a t m e n t s .  
o b s e r v e d  7 or 8 t r e a t m e n t s  and  have  been  p e r m i t t e d  t o  do two t r e a t m e n t s  
m y s e l f .  

The p r o c e d u r e  of t h e  s c a r i f i c a t i o n  i s  s i m p l e  and  c a n  be pe r fo rmed  by a 
n u r s e .  A 5 x 5 c m  area o v e r  t h e  a r m  or t h i g h  i s  s c a r i f i e d  i n  a c h e c k e r -  
b o a r d  f a s h i o n  w i t h  1 0  l i n e s  acrqss i n  e a c h  d i r e c t i o n .  
or o o z i n g  i s  i n d u c e d  and  6 x 1 0  
b l e e d i n g  f i e l d  and  d r i e d  i n t o  a c r u s t .  
f o r  1 3  weeks a n d  t h e n  s p r e a d  o u t  t o  e v e r y  2 weeks for s e v e r a l  months and  
p r o b a b l y  p a s t  1 2  months .  

They h a v e  99 p a t i e n t s  now i n  t h i s  ser ies .  These  p a t i e n t s  g e t  

These  s t u d i e s  are  s t i l l  

- '. 
! I have  

C a p i l l a r y  b l e e d i n g  
o r  6 x 108 BCG a re  s p r e a d  i n t o  t h e  

T h i s  t r e a t m e n t  i s  g i v e n  weekly  

I have  s e e n  one  p a t i e n t  w i t h  melenoma c o m p l i c a t e d  by a pulmonary metastasis 
who i s  now f r e e  of d i s e a s e  s i n c e  November 1 9 7 1  when BCG t r e a t m e n t s  were 
s t a r t e d .  I have  spoken  w i t h  a p a t i e n t  w i t h  a c u t e  myelogeneous  l e u k e m i a  
who i s  now i n  h i s  3 r d  y e a r  of h i s  d i s e a s e  and on BCG t r e a t m e n t  f o r  t h e  p a s t  
1 2  months ;  he  i s  s t i l l  i n  c o m p l e t e  r e m i s s i o n .  

The r e a c t i o n s  from p r o g r e s s i v e  s c a r i f i c a t i o n  t r e a t m e n t s  i n c l u d e  l o c a l  
h e a t  ( " f e v e r " )  , f e v e r ,  s y s t e m i c  f l u  l i k e  symptoms and l y m p h a d e n i t l s .  
P r e v i o u s  f i e l d s  of  s c a r i f i c a t i o n  w i l l  become r e a c t i v a t e d  as t h e  immunity 
of t h e  p a t i e n t  improves .  

The BCG s c a r i f i c a t i o n  t r e a t m e n t  h a s  a low m o r b i d i t y ,  i t  c o u l d  p o t e n t i a l l y  
be a p p l i c a t e d  w i d e l y  and i t  i s  c h e a p .  1 

1 0 3 0 4 2 0  
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The g r o u p  a t  MD Anderson H o s p i t a l  h a s  found t h a t  t h e  BCG s o u r c e  Tice 
from Chicago ,  I l l i n o i s ,  a p p e a r s  t o  be more e f f e c t i v e  i n  p a t i e n t s  w i t h  
melanoma and  t h e  French  s o u r c e  of  BCG from t h e  P a s t e u r  I n s t i t u t e  from 
P a r i s  a p p e a r s  t o  be more e f f e c t i v e  i n  p a t i e n t s  w i t h  l e u k e m i a .  I n  none 
of t h e  p a t i e n t s  t rea ted  w i t h  t h e  s c a r i f i c a t i o n  method h a s  d i s s e m i n a t e d  
BCG disease been  o b s e r v e d .  

It  would be no  d i f f i c u l t  t a s k  t o  a d o p t  s u c h  a BCG program f o r  t h e  ORAU 
Medica l  D i v i s i o n  t r e a t i n g  p a t i e n t s  w i t h  a c u t e  l eukemia  or melenomas. 
(By t h e  way t h e  p e o p l e  a t  MD Anderson  have  a l s o  t r e a t e d  a f e w  p a t i e n t s  
w i t h  lymphoma and  lymphosarcoma w i t h  BCG.  But I have  n o t  s e e n  any  
d e t a i l e d  data  of t h e  r e s u l t s  o b t a i n e d  w i t h  t h e s e  d i s e a s e s . )  The q u e s t i o n  
is w h e t h e r  w e  s h o u l d  s t a r t  a BCG program and i f  s o  s h o u l d  w e  t a k e  t h i s  
more n o n s p e c i f i c  a p p r o a c h  of s c a r i f i c a t i o n  which a p p a r e n t l y  e n h a n c e s  
c e l l u l a r  immunity i n  a n o n s p e c i f i c  way or s h o u l d  w e  p r o c e e d  w i t h  t h e  
r e c e n t l y  p r o p o s e d  p r o t o c o l  by Dr. Mike Hanha who claims t h a t  t h e  
i n t r a l e s i o n a l  i n j e c t i o n  of BCG i n c r e a s e s  s p e c i f i c  tumor  immunity.  A t  
t h e  p r e s e n t  t i m e  I am somewhat r e l u c t a n t  t o  g o  ahead  w i t h  t h e  i n t r a -  
l e s i o n a l  i n j e c t i o n s  of BCG s i n c e  t h e  g r o u p  a t  MD Anderson h a s  s e e n  
s e v e r e  s y s t e m i c  f e b r i l e  r e a c t i o n s  i n  s e v e r a l  p a t i e n t s  and  a n a p h y l a c t i c  
shock  i n  one  p a t i e n t  a n d  d i s s e m i n a t e d  t u b e r c u l o s i s  i n  a n o t h e r  a f t e r  
u s i n g  BCG by i n t r a t u m o r  i n j e c t i o n .  I w i l l  c o n t a c t  Dr. S t e p h e n  Krauss  
a t  t h e  UTMRC and w i l l  d i s c u s s  t h e  p o s s i b i l i t i e s  o f  a c o o p e r a t i v e  s t u d y  
i n v o l v i n g  t h e  u s e  of BCG i n  t r e a t m e n t  of l e u k e m i a  p a t i e n t s  and  melenoma 
p a t i e n t s .  I d o n ' t  t h i n k  t h a t  w e  have  enough p a t i e n t s  a t  t h e  ORAU M e d i c a l  
D i v i s i o n  o u r s e l v e s  t o  make it a w o r t h w h i l e  s e p a r a t e  new s t u d y .  

I03042 t 



P. 0. BOX Y ,  O A K  RIDGE, T E N N E S S E E  37830 

October 3, 1972 

D r .  Robert  P .  Lang 
A s s i s t a n t  D i rec to r  
Un ive r s i ty  of Tennessee 

Memorial Research Center 
1924 Alcoa Highway 
Knoxvil le ,  Tennessee 37920 

Dear Bob: 

Enclosed are d r a f t s  of a "Consent" form and an  "Explanation 
t o  P a t i e n t "  form t h a t  are suggested f o r  u s e  i n  t h e  proposed 
BCG experiment.  

I want t o  emphasize these  are only suggested forms, pa r t i cu -  
l a r l y  t h e  explana t ion  forin. 
s ense  because of my u n f a m i l i a r i t y  wi.th t h e  medical terms. I 
t h i n k  you w i l l  see what I a m  t r y i n g  t o  g e t  a t ,  however, s o  
f e e l  f r e e  t o  make changes. 

I f  I can be of any f u r t h e r  a s s i s t a n c e ,  please c a l l  m e  a t  
483-8611, ex tens ion  3-5979. 

Some of what I s a i d  may n o t  make 

S i n c e r e l y ,  

PI .  E .  Koons 

PiEK : b sw 

Enclosures  

1 0 3 0 4 2 2  



O Q a L I -  
Ident. No. 22 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

To : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

C. L. Edwards Principal Inveatigator: 

Co-Investigators: R. L. Hayes 

Bill Gibbs 

Frank Goswitz 

Title of Project: Comparison of Indium-Ill and Bismuth-206 with Gallium-67 

as Tumor-Scanning Agents 

Use Following Format (Submit Original and 8 Copies) 

I. Obiectives of Experiment: 

(Include statement why experiment must be done in humans, and 
expected benefits from the knowledge.) 

II. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for 
single session, total number of sessions, total duration of study, 
methods used to screen subjects, etc. 

111. Possible Hazards and their Evaluation: 

IV. Radioisotopes and New Drugs 

If the study involves radioisotopes, indicate action of the Isotopes 
Committee. If new drugs a re  involved, indicate that appropriate 
application to FDA has been made. 

See page 2 
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Title of Project:Comparison of Indium-111 and Bismuth-206 with G ; r l l h - 6 7  
as Tumor-Scanking Agents 

Ident. No. 22 

V. Responsibility of Priricipal Investimtor : 

Include statement of your procedures for  protecting rights of the 
patients and gaining informed consent. 

The principal investigator will follow the procedures of the Committee 
on Human Studies in obtabing "informed consent" from the subjects 
under study. The investigator recognizes that he retains the primary 
responsibility for safe-guarding the interests of the participants under 
study. Any significant changes in methods of procedure o r  of the 
development of unexpected r i sks  will be brought to the attention of 
the Committee on Human Studies. 

Y Starting Date ,7 

Signatures: P Principal Investigator 

Co-Investigator 

I 1  

II 

I t  

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

t 0 3 0 b 2 4  
(Revised January 19 72) 
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OAK RlDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

CONSENT FOR EXPERIMENTAL TEST 

1 a u t h o r i z e  t h e  performance upon 
Myself o r  name of p a t i e n t  

.?f t h e  f o l l o w i n g  t e s t :  Comparison of  Indium-111 and Bismuth-206 w i t h  

Gallium-67 a s  tumor-scanning a g e n t s .  

The n a t u r e  and purpose  of t h e  t e s t ,  t h e  r i s k s  i n v o l v e d ,  and t h e  

p o s s i b i l i t i e s  of c o m p l i c a t i o n s  have been e x p l a i n e d  t o  m e .  I unders tand  

t h a t  t h i s  t es t  i s  n o t  a t r e a t m e n t  f o r  my d i s o r d e r ,  n o r  is i t  b e i n g  done 

f o r  my b e n e f i t ,  r a t h e r  t h a t  t h e  test i s  f o r  e x p e r i m e n t a l  purposes  and is  

b e i n g  done only  f o r  g a t h e r i n g  i n f o r m a t i o n  r e l a t e d  t o  my d i s e a s e ,  t r e a t m e n t ,  
.+) 

o r  b o t h .  

t h i s  t es t  becomes t h e  p r o p e r t y  of ORAU and may k p u b l i s h e d  i n  t h e  s c i e n t i f i c  

F u r t h e r ,  I unders tand  t h a t  any i n f o r m a t i o n  l e a r n e d  from doing  

l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of t h e  s t a f f  of t h e  Oak Ridge Assoc ia ted  

U n i v e r s i t i e s ,  Medical D i v i s i o n .  

Date: 
( P a t i e n t  o r  p e r s o n  a u t h o r i z e d  t o  consent  
f o r  p a t i e n t )  

- WITNESS : 

1030425 
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I have t a l k e d  w i t h  a b o u t  t h e  

n a t u r e ,  pu rpose  and risks of t h e  proposed e x p e r i m e n t a l  t e s t  on 

and i n c l u d e d  i n  my d e s c r i p t i o n  t h e  

f o l l o w i n g  s p e c i f i c  p o i n t s .  

1.) No a c u t e  o r  c h r o n i c  ill e f f e c t s  are expec ted  from t h e  t e s t .  

2.)  m C i  o f  

m C i  of  Will b e  a d m i n i s t e r e d  - 
i n t r a v e n o u s l y .  

m C i  of - 

3 . )  The r a d i a t i o n  r e c e i v e d  from the i s o t o p e s  w i l l  b e  less  t h a n  

r a d s  t o  t h e  whole body and w e l l  below l e v e l s  t hough t  t o  be  haza rdous  

t o  p a t i e n t s  w i t h  known c a n c e r s .  

4 . )  No chemica l  o r  t o x i c  e f f e c t s  are e x p e c t e d  b e c a u s e  o f  the ex t r eme ly  

minute  ( t r a c e r )  q u a n t i t i e s  of  each element  i n  t h e  dose .  

5 . )  Blood samples f o r  measuring the r a d i o a c t i v i t y  i n  t h e  b lood  of  

approx ima te ly  1 0  m l  each w i l l  b e  t a k e n  t imes d u r i n g  t h e  

day p e r i o d  a f t e r  t h e  i n j e c t i o n .  

6 . )  Scans ( p i c t u r e s )  w i l l  b e  made h o u r s  a f t e r  the i n j e c t i o n .  

7 . )  Tumor t i s s u e  removed a t  s u r g e r y  w i l l  b e  t e s t e d  f o r  r a d i o a c t i v i t y .  

8.) Other  t i s s u e s  removed as p a r t  of t h e  s u r g i c a l  o p e r a t i o n  ( such  as 

lymph nodes ,  b i o p s i e s  of  t h e  l i v e r ,  s p l e e n ,  muscle  and s k i n )  w i l l  

a l s o  b e  t e s c e d  f o r  r a d i o a c t i v i t y .  

-. l Investigator 
Date 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator c. L. Edwards Ident. No. 22 

Project Title ComDarison of hdium-111 and Bismuth-206 with Gallium-67 
a s  Tumor-Scanning Agents 

" 7, . -  
In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

_--.- . 1. - _ -  * - -  .- 

A s  described in the proposal 

The committee states that adequate safeguards against these risks 
have been provided. 

2. In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

An improved diagnostic agent for cancer would have 
distinct benefit justifying the slight risk. 

3. In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

4. 

Approval forms as used with gallium-67 should be 
appended to the proposal and the minutes of the committee. 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Standard follow-up as with other research projects . 

Other committee comments: 

Samples of patient consent forms should be sent out to 
the committee. 

Approve x 
G L  

Chairman of Committee 
G L  

Chairman of Committee 

19 Dec. 72 
Date 

1973: Moving along using indium and gallium but not bismuth. Hope to do 6 o r  so studies 
tt 

this year" CLE 



MEMORANDUM 

TO Ad 111 in i s tr a t ivc M e  m 0 , DATE Deccmbcr 29. 1971 - 
SUBJECT Meeting of Decanbcr 28 on Radioprotective Agents -. - 
COPIEB ToX-- C- 1 3 -  Edwards. R* L. Haves. R. M. Kniselev, John Storer, JolmYuhas 

m*Y - --- - +- -- - --- --- 

Dr.  Storcr and Dr .  Yuhas talked over thc plans for work on radioprotectivc agcnts 
with Kniseley, Edwards, and myself. I-Iaycs was  not available. W c  are planning 
next week to meet with Dr. George Kallman and expect that he will bc ablc to give US 
further information of the availability of the material labeled with either sulfur-35 
or  scleniuin-75. Yuhas has been in touch with Dr .  Rothe and will  t ry to get from 
him further information about the effcctivcness of the selcnium compound as a 
radioprotcctivc agcnt. Apparently thcrc is not availablo any vcry good information 
indicating whcthcr very small quantitics of thc chcmical would bchavc in thc snmc way 
as larger quantitics. W e  a rc  pretty wcll  agrccd that wc should first  give paticnts 
vcry small amounts of the drug W R 2721 labeled with either the sulfur o r  selenium 
tags. We might consider using a stable isotopic label to further reduce the possibility 
of criticism for giving this material to human beings who do not have any opportunity 
to benefit from it. 

We  decided that the initial research team probably should include Edwards, Yuhas, 
Hayes, Kallman, and Comas, assuming that all a r e  willing to participate. Edwards 
would take the main responsibility for  the clinical tests. Yuhas would be a very 

. important member of the team since he knows the most about the subject at hand, but 
could not take direct responsibility for the clinical procedures. Publications, if and 
when they develop, would have senior authorships determined on a mutually agree- 
able basis, perhaps rotating among those members who play the largest part in the 
work. 

- )  

Yuhas is collecting information that wil l  be helpful in writing an IND and a proposal 
for human application. 

We also talked about the desirability of having some kind of a working meeting 
relating to applications of radiosensitiziug and radioprotective agents to clinical 
radiotherapy. A tentative time for this meeting in Oak Ridge would be in the fall 
of 1972. We lmow that a somewhat broader meeting on basic radiobiology related 
to therapy is being planned by Dr.  Herman Suit, who has recently moved to Boston 
from the M.D. Anderson Hospital. There is also presumably some kind of meeting 
of this sor t  planned by Dr.  William Powers. We  do not laow exactly what i t  may 
consist of. The meeting we have in mind would preferably be for working scientists 
rather than as a means of communicating to a wider scientific audience in attendance. 

, However, it might be desirable to have the meeting open to all who wish to attend. 
We think it would be desirable to try to publish the results of the meeting if this 
could be done in some fairly efficient and inexpensive way. Perhaps papers brought 
to the meeting could be reproduced iu. some fashion that would not require retyping 
or setting up in type. Dr. Storer agreed to call Dr. Goldstein in the Division of 
Biology and Medicine and see if the AEC could finance such a meeting. If not, we 
might try to get an application in to NCI by February l s t ,  although this would be a 
rather rushed effort. 

. 

. 

- 2) 

We also made tentative notes on an appliaation to our human studies committee 
for this w a k  and the accompanying notes may serve as a starting point for this docu- 
ment. 

1 0 3 0 4 2 8  
Gould A. Andrews 

ne 
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, INTRA-LASORATORY CORSESPONDENCE 

OAK R I D G E  N A T I O N A L  LABORATORY 

/ 
To: G.A. Andrepis, C . L .  Edwards, R. Kniseley, R .  Hayes, F. Comas, 

From: J.M. Yuhas 

G.  Yollman, P.  Nettesheim SI File  

Subject: WR-2727 Studies Relating t o  Radiotherapy 

In order t o  minimize confusion in m.y own m i n d ,  I have t r ied  t o  
summarize our agreements and plans made & r i n g  the-recent  v i s i t  o f  G.  
Kol lman.  

P.  Nettesheim, G .  Kollman, and  myself will collaborate on two studies:  
the dis t r ibut ion and metabolism of 35-S-labelled WR-272i i n  mice bear'!ig 
a transplantable 1 ung squamous cell  carcinoma, and the subcel l u l  ar a j  strjb- 
ution o f  3-!-l-fabelled WR-2721 i n  a vzriety o f  c e l l s  2 s  de'ierinined by e k c -  
trm microscopic radioautography. The former studies will coir;?lenmt the 
radiotherapy experinenis i n  th i  s tumor systein, and r v i ?  1 be perTorzel f ii 
Philadelphia on nice supplied by Oak Ridge. The l a t t e r  studies wi-11 be 

. perforined local ly  w i t h  isotope supplied i n  the near future by G .  Ka5inan. 

,status of WR-2721 s tudies  i n  humans :  

. 

Some corrections s h o u l d  be ma62 regarding the informtion on the 
_I 

1.  WR-2721 has n o t  been given t o  hunqns ejth.eer o r a l l y  cr 

2 .  the  Arny does n o t  plan t o  give the d r u g  T;V, b u t  t h e  

intravenously, 

PO studies are  itxmi'nent, as usual,  

3.  NR-638 ( N H  CY CH SPO H 1 has been gtven oyal lv  ( f l u ~ t ~ ? ~ ?  
pillsspreag 06er2a d a y f  t o  a high.est t o t a l  clq'i:!y dose of  
5-7 g (100 mg/kg)  

4. KR-2823 ( S ~ 2 C H 2 C H 2 C H 2 C H 2 C ~ 2 K ~ C ~ ~ C ~ 2 S P O ~ ~ 2 )  w5 11 be t e s t& 

IV i n  the near futur?  ( t h i s  d r u g  has apparent a l p h a  
adrenergic bl  ockadi ng a c t i v i t y )  

6i11 Rothe (Div .  Med. Chen., WRAIR)  supplied this infornation, b u t  could no: 
off  the top o f  his head straighten o u t  the question o f  seletiium ar,a?ogu?s. 
A v i s i t  t o  Washington, which I contemplate i n  the near fu ture ,  should rzsolv? 
this.  



, 

The h m a n  studies we discussed included those  which we have out1S:wd 
ezr l  i e r  and a s t u d y  o f  tit? a b i l i t y  of nunan t issues  t o  nietshl ;‘ze kIR-272i 
i n  vf t ro .  Since th i s  study can be condLicted w i t h o u t  isotope, i t  would 
appcx  t h a t  t h i s  could an3 should(Ko1inan) be done i n  Oak Ridge. bio f inal  
agreeinents were made regarding these s tudies .  Two points were raised: :he 
f e a s i b i l i t y  of d o i n g  the experiments and the ava i lab i l i ty  o f  the isotopz. 
The expertise a t  ORAU obviously would make the experiments fehsi  bl e ,  b u t  
:he supi~fy o f  i’sotopc would a?pear t o  be a l imitat ion.  Ko:lrnan agrezd t c  
supply limited quantit ies of the isotope b u t  expressed d o u b t  t h a t  he could 
meet the r equ i r e~en t s .  I f  we are  to  contjnue serious consideration of these 
s tudies ,  an a1 ternate source of isotope must be considered. Two possibi l -  
i t i e s  appear logical: Oak Ridge i t s e l f  or the sub-contractor used by th? 
Army. If time were available w i t h i n  the Oak Ridge Group, t h i s  would be the 
Rest convenient a n d  r e l i ab le  source. Alternatively,  BSll Rothe suggested 
t hz t  t h e i r  contractor could build the risotope, possibly a t  the expense o f  
the Army, depending on the amount  required and the s t a t e  o f  t h e i r  bLdgzt. 

t 

Lastly,  we fa i led t o  discuss the possibfe Oak Ridge meeting oii rzs io-  
protective and radiosensitizing d r u g s .  I am hurrying t o  prepare 2 rough 
d r a f t  o f  a proposal t o  the N1.H; fo r  submission by February 1 .  This w51i 
be forwarded shortly. 

1 will travel t o  Philadelphia it-, February t o  discuss fi lr ther p;ar,s 
w i t h  G .  Koilman. Perhaps a more f inal  arrangment could be mabe a t  tha ;  
time regarding t h e  source of the isotope fo r  the human s tudies .  

. )  

I 0 3 0 4 3 0  



-- Propox1 No. 20 - "Use of Radioprotective Drugs ip K:i.di::tion Thcrapy: 12!1:?s2 I 
s tuclizs -- The metatmlism of 3 a ~  labulecl S-2-(3-:u-iinopropy,yl- 
amino) ethyl phospliorohioic acid in humans, " - Edwards, 
Yuhas, Washburn, Comas. 

l'his proposal was discussed especiizlly from the point 01 view that the initial pcti:icnts 
would he voluiteers who would have r.othhilg to  p:tin from tlis procedure :uxl n.o!ild 
iieed to be Fdly informed of this. iX was pointed out ttiai: no enzyme 3neasLiraxa;it o:r 
tes ts  of kidiey or liver function wre.  p k m e d  accorcliqg to the propos;~l; Dr*  EJ;s.rxrds 
:+::reed th:iC the latter, at least, should be inclcdcd. There was n question abs\i'i 
whether a patient might lie used inore th,m once, perhaps at differect doss lt?vsIs, and 
would this be approprixte? Edwards said tlnt because oE our siiiiill number of avail- 
able patimts, we would like t o  do this iu some. cases. The committee's view was 
that repeated studies in the same patient should not be psohiSitac1, but th2t dt:2 care 
should be given to the implications of this in eacb patient, Ioih for the scieatific stuc?? 
and for tine stress or inconvenience to the patient. 

The committee expressed general approval of the project in tie proposal but at Dr. 
Edwards' suggestion, withheld specific approval pending submission by innil of iiew 
version of the proposal includiq the above poiits and also samples of consent forms  
and statements of the information to be given to patients, inclzding the specific 
number of blood samples, etc, , required. 

. I . .  

. 

'i\ 
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STA,TUS REPORTS 

Dec. 11, 1973 

rlOP0Su. P20 

Revierj of t o x i c i t y  d a t a  r evea led  ambigu i t i e s  regard ing  LD50 i n  mammals. 
proceeding  with the p roposa l  and s p e c i f i c a l l y  before  submi t t i ng  a p p l i c a t i o n  f o r  FDA 
IM> exemption, w e  have e l e c t e d  t o  r e p e a t  p a r t  of the e v a l u a t i o n  of  t h e  t o x i c i t y  i n  two 
species of  an imals .  
and the t o x i c  doses  may b e  s i g n i f i c a n t l y  lower than p rev ious ly  thought ;  b o t h  may be  r e l a t e d  
t o  the body s u r f a c e  area rather than  body wcight .  
t o x i c  and t h e r a p e u t i c  doses  expressed  as  mg-per kg w i l l  be d i f f e r e n t  o r d e r  than t h a t  seen  
i n  mouse. 

Both a s p e c t s  of  this q u e s t i o n  are be ing  t e s t e d . . t h e  r a d i o p r o t e c t i v e  dose i n  r a t s  o r  r a b b i t s  
and the t o d c  dose i n  pure b red  beagles .  
cannot  make a p p l i c a t i o n  to t h e  FDA. An amended proposa l  w i l l  be submi t ted  t o  t h i s  committee 
a t  such  t i m e  as the FDA a p p l i c a t i o n  i s  prepared .  

I n  t h e  meantime D r .  Washburn has completed s t u d i e s  on t h e  d i s t r i b u t i o n  of  35S-labeled WR-2721 
i n  tumor b e a r i n g  mice and ra t s .  
the l a b e l e d  chemical i n  tumor compared t o  normal t i s s u e s  i n  t h r e e  of  t h e  f o u r  models. 

Before 

New ev idence  exists t o  sugges t  t h e  doses  needed f o r  r a d i o p r o t e c t i o n  

Thus f o r  l a r g e r  mammals such  as m a n  t h e  

U n t i l  t h e s e  d a t a  are c o l l e c t e d  and analyzed w e  

A manuscr ip t  is  i n  p r e p a r a t i o n  shows a lower concen t r a t ion  of 

PROPOSAL 823 

There hzs been no tes t ing,of  human s u b j e c t s  under this p r o t o c o l  and w e  have rece ived  no 
communication from the pr inc ipa l :  i n v e s t i g a t o r  regard ing  t h i s  proposa l .  

\ /-- 
ecommend: This proposa l  should  b e  i n a c t i v a t e d .  /’ /” 

/ 
‘\. ./ 

i o p o s a  w \, 
There has b e s a  no f u r t h e r  cor respondmce with t h e - g t u d e n t  who w a s  a c t i n g  as l i a i s o n  between 
ORAU and the group a t  Vanderb i l t  and here is  nd f u r t h e r  interest i n  this  p r o j e c t .  

Recommend: 

PROPOSAL 525 

N;) p a t i e n t s  have been t e s t e d  with tUs nuclide‘and t h e r e  has been no f u r t h e r  c o n t a c t  w i t h  

\ ” T h e  proposed s t u d y  should  b e  dec la red  i n o p e r a t i v e  because of lack of a c t i v i t y .  
\ 

\ D r .  Myers r ega rd ing  t h e  proposed s tudy .  ‘> 

Recommend: 
could b e  suspended €or  lack o f  a c t i v i t y .  

The approval  f o r  th i s  s tudy  be  cont inued over  one more y e a r  af ter  which i t  
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DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
ROCKVILLE. MARYLAND 20857 

" . . .,. <- , i .. IF!D 13,867 

CERTIFIED FAIL 
RETURN RECEIPT REQUESTED 

C. C. Lushbaugh, M.D. 
Medical and Health Sciences Division 
Oak Ridge Associated Universities 
Oak Ridge, Tennessee 37830 

+,+ &' 

- - /q :,*s 

Dear Dr. Lushbaugh: 

This is in reply to your letter dated November 5, 1980 in which you informed 
this office that. Medi-Physics, Inc. has modified their Indium In 111 labeling 
to indicate that the product is no longer being supplied as a radiopharma- 
ceutical but rather as a radiochemical. 

Thic, Agency does not consider the Indium 111 as supplied by Redi-Physics, Inc. 
to be in compliance with applicable federal regulations reaarding drugs for 
use in humans. By informing you of the change in status of this product and 
in requesting your acknowledgement o f  this change, Medi-Physics, Jnc. is 
transferring the burden o f  responsibility for the use o f  t.his "radiochemical" 
in humans from the manufacturer to the user. 

I n  order to continue use of this product in humans, it is required thtrt you 
submit a commitment to perform adequate quality control tests on the final 
drug product accordinc to current U.S.P. methodology in order to be in 
continued compliance with federal regulations. 

Should you not agree to supply the commitment, your Notice will be terminated 
on the basis o f  21 CFR 3 1 2 . 1 ( d ) ( 3 )  (substantial evidence to show that the druo 
is unsafe for the pilrDoses and in the  manner for which it is offered f o r  
investi9ational use). 

Please respond to this letter within ten workina days. 

Sincerely yours, 

b!illiam J. Gyarfas, M.D. 
Director 
Division of Oncoloay and 
Rad i opha rmaceut i cal Drug Prodwts 
Bureau o f  Druas 



Oak Ridge 
Associated 
Universities 

Post Office 80s 117 
Oak Ridge, Tennessee 37830 

(615) 576-3098 

March 18, 1981 

Medical and 
Health Sciences 
Division 

D r .  W i l l i a m  J. Gyarfas  
D i r e c t o r  
D i v i s i o n  of Oncology and 

Bureau of Drugs 
Department of H e a l t h ,  Educa t ion ,  and Welfare  
Food and Drug A d m i n i s t r a t i o n  
R o c k v i l l e ,  MD 20857 

Radiopharmaceut ica l  Drug P r o d u c t s  

Dear D r .  Gyar fas :  

Thank you v e r y  much f o r  your r e c e n t  l e t t e r  i n  which you r e q u e s t  from o u r  
r a d i o p h a r m a c e u t i c a l  g roup  t o  make a commitment t o  perform a c c e p t a b l e  q u a l i t y  
c o n t r o l  tests on Indium-111. 

1 .  

When I f i r s t  r e a d  your l e t te r ,  I w a s  somewhat puzzled by your r e f e r e n c e  t o  
my le t te r  (November 5, 1980) i n  which I informed you about  Medi-Physics changing 
Indium-111 from a r a d i o p h a r m a c e u t i c a l  t o  a rad iochemica l .  To my r e c o l l e c t i o n ,  I 
have never  w r i t t e n  t h e  le t ter  you a re  r e f e r r i n g  t o .  
I N D  Number (13,867) on t h e  t o  of your  le t ter .  According t o  our  r e c o r d s  I N D  
/I13867 h a s  been a s s i g n e d  t o  &-labeled aminocyclobutanecarboxylic a c i d  (l1C- 
ACBC), and w e  do n o t  have a n  I N D  o r  a n  I N D  number f o r  Indium-111 o r  radiopharma- 
c e u t i c a l s  l a b e l e d  w i t h  t h i s  r a d i o n u c l i d e .  

I a l s o  w a s  puzzled by t h e  

I n  s p i t e  of t h i s  s l i g h t  c o n f u s i o n ,  I am happy t o  inform you about  ORAU'S 
r e s e a r c h  a c t i v i t i e s  i n v o l v i n g  Indium-111. The O€L4U/ORNL Committee on Human 
S t u d i e s  had approved Indium-111 f o r  a compara t ive  s t u d y  t o  e v a l u a t e  b o t h  Indium- 
111 and Gallium-67 a s  tumor-scanning a g e n t s  on December 1 9 ,  1972. The s t u d i e s  
were done under a n  I N D  t h a t  had been f i l e d  w i t h  t h e  FDA by New England Nuclear -  
The r e s u l t s  of t h e  s t u d y  i n d i c a t e d  t h a t  Gallium-67 w a s  a b e t t e r  tumor-scanning 
a g e n t  t h a n  Indium-111, and no p a t i e n t s  have been scanned w i t h  Indium-111 i n  t h i s  
i n s t i t u t e  s i n c e  J u l y  2 4 ,  1 9 7 4 .  For your i n f o r m a t i o n  I am e n c l o s i n g  c o p i e s  O f  311 

a b s t r a c t  and a r e s e a r c h  r e p o r t  on o u r  e x p e r i e n c e  w i t h  Indium-111. The p r o j e c t  
was placed on a n  " i n a c t i v e  s t a t u s "  on J u l y  10, 1978; and we have no i n t e n t i o n s  O f  

u s i n g  Indium-111, e i t h e r  a s  a tumor-scanning a g e n t  o r  a l a b e l  f o r  p l a t e l e t s  O r  
g r a n u l o c y t e s .  

P l e a s e  l e t  m e  know i f  I can be of  f u r t h e r  h e l p  t o  you. 

S i n c e r e l v  - A 

. Medica1 and H e a l t h  S c i e n c e s  D i v i s i o n  
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ORAU-ORNL HUMAN STUDIES CONMITTEE 

Project Title : Comparison of Indium-111 and Bismuth-206 with Gallium-67 

as Tumor-Scanning Agents 

Investigators: C. L. Edwards (at another institution) 

Karl F. Hcbner, M.D. (signing) 

This project was placed on concluded or inactive status on 

Julv 10. 1978 . The documentation will be kept 
(date) 

on file in the Committee's records for at least three years. 

If you should wish to reactivate the project, the Committee's 
approval must be obtained; but if still appropriate, the original 
written proposal may suffice. 

Please return the following form to the secretary of the Committee. 

I am aware that the project Comparison of Indium-111 and Bismuth-206 

with Gallium-67 as Tumor Scanning Aaents 

is no longer on the approved list of the ORAU-ORNL Human Studies Committee, 
and I have informed all coinvestigators (if any were originally listed) 
of this fact. 

c + , ii,\ .L, CJ \ :-&J 
Senior Investigator 

1030431 



APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO: Committee on Human Stud ies  
Medical Divis ion 
Oak Ridge Associated U n i v e r s i t i e s  

Date: December 19, 1972 

Senior  Inves t iga to r s :  Oderr, Charles  

Co-Invest igators :  Morris,  A.  C .  

Edwards, Lowel 1 
~~ 

Berger , James 

T i t l e  of P ro jec t :  Use of Externa l  Gadolinium-153 Source f o r  

Timing of  Par ts  of  Cardiac Cycle 

I. Object ives  o f  Experiment: 

To show t h a t  "'Gd can be used i n  a non-invasive technique t o  record  
beginning and end of  s i g n i f i c a n t  p a r t s  o f  t h e  c a r d i a c  cyc le ,  no tab ly  
t h e  l e f t  v e n t r i c u l a r  e j e c t i o n  time (LVET). 

We are a c t u a l l y  measuring t h e  blockage of gamma rays  from t h e  lS3Gd 
by t h e  bolus of  blood as it passes  through t h e  l e c t  v e n t r i c l e .  

Data regarding t h e  use fu lness  of  t h e  LVET i s  accumulating i n  t h e  
l i t e r a t u r e ,  bu t  it w i l l  no t  be a p a r t  o f  ou r  p r o j e c t  t o  s tudy  
s i g n i f i c a n c e ,  merely t o  show t h a t  t h e  f i g u r e  can be obta ined  by a simple 
non-invasive technique.  
seems t o  be o f  i nc reas ing  importance.)  

(Whether LVET i s  more o r  less than  0 . 4  sec 
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11. Methods of Procedure: 

111. 

1. 

2 .  

3. 

4 .  

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

Subjec ts  w i l l  l i e  supine  on t a b l e  o r  bed while  a b r i e f  pe r iod  of  
h e a r t  func t ion ,  as revea led  by densimetry,  w i l l  be  recorded.  

Normal o r  nea r  normal s u b j e c t s  from s tandpoin t  of  h e a r t  func t ions .  

Only s i n g l e  s e s s i o n s  a n t i c i p a t e d  f o r  normal s u b j e c t s ;  o r  n o t  
more o f t e n  than t h r e e  month i n t e r v a l s .  

Subjec ts  t o  be s e l e c t e d  by D r .  Lowell Edwards. 

The p a t i e n t  o r  s u b j e c t  w i l l  have a po r t ab le  ches t  radiograph i n  
bed (+ 20 MR) from which t h e  c o r r e c t  p o s i t i o n  f o r  placement of 
t h e  1S3Gd source w i l l  be  determined. 

The p o s i t i o n  o f  t h e  p ro tec t ed  lS3Gd i s  f i x e d  by s t rong  magnets 
which a r e  a t t ached  t o  i t ' s  con ta ine r .  

The p o r t a l  is  c losed  u n t i l  t h e  a c t u a l  time f o r  t h e  record ing  t o  
begin.  Remote c o n t r o l  f o r  opening and c los ing  o f  t h e  p o r t a l  i s  
provided. 

S tudies  w i l l  be  c a r r i e d  out  by D r .  Oderr and M r .  Morris.  

No f luoroscopic  s t u d i e s  w i l l  be  needed. 

The upper time l i m i t  w i l l  be  s igna led  by a b e l l  timer. 

The LVET w i l l  be measured by hand from t h e  s t r i p  c h a r t  record .  

Poss ib l e  Hazards and The i r  Evaluat ion:  

No acu te  hazards  are foreseen .  There w i l l  be a s k i n  dose t o  a small area of  
t h e  back (about one inch  diameter)  o f  about 43 mr/min. 
be l imi ted  t o  about 2-5 minutes.  None w i l l  exceed f i v e  minutes (1/5 roentgen)  
This  w i l l  be r a d i a t i o n  o f  i 100 KV q u a l i t y  (153Gd wi th  i t s  lower KV 
components f i l t e r e d  ou t )  

Most s e s s ions  w i l l  

I suggest  t h a t  he be t o l d  t h a t  "we have a simple t e s t  which we t h i n k  w i l l  be 
use fu l  i n  t h e  care of very  ill c a r d i a c  p a t i e n t s .  
i n  t h e i r  recovery from h e a r t  at tacks.  " 

That t h e  information may hell  

"There a r e  no more hazards  t o  you t h a t  t h e r e  would be i n  f luoroscoping  
your h e a r t .  The a c t u a l  r a d i a t i o n  w i l l  on ly  be less than  h a l f  as much." 

Radioisotopes and New Drugs: 

Not app l i cab le .  
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V. Responsibility of Senior Investigator: 

The principal investigator will follow the procedures of the ORAU 
Medical Division Committee on Human Studies in obtaining "informed 
consent" from the subject under study. The investigator recognizes 
that he retains the primary responsibility for safe-guarding the 
interests of the participants under study. Any significant changes 
in methods of procedure or of the development of unexpected risks 
will be brought to the attention of the Committee on Human Studies. 

Starting Date: 

Signatures Investigator 

Investigator 

Investigator 

Invest i eat o r  

MEDICAL DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Chairman 

Date : 
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator e-,. Ident. No. 2.1 

Cardiac Cvcle 

- _  1. In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

. .  

The risks seem almost exclusively limited to 
the radiation dose from the procedure. 

The committee states that adequate safeguards against these risks 
have been provided. 

2. In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

The committee did not go in much depth into any 
evaluation of the diagnostic information to be obtained from 

.*. this procedure. The committee is relying on Dr. Edwards 
i- .) to select patients in whom the slight radiation dose wil l  not 

-I 

3. In the opi%ok%&k'committee the following informed consent pro- 
cedures will  be adequate and appropriate: 

A suitable consent form should be appended to the 
application. 

4. 

5. 
F: 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Standard follow-up. 

Other committee comments: 

K Approve Chairman of Committee 

Disapprove 
19 Dec. 72 
Date 

-4 'C' 3 4 3  rh LAL-L 7 - L  
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TO : 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

COPWITTEE ON HUMAN STUDIES 
Oak Ridge Assoc ia ted  Universit ies and 
Oak Ridge N a t i o n a l  Labora tory  

Date:  December 1 9 ,  1972 

P r i n c i p a l  I n v e s t i g a t o r :  D r .  H .  Ear l  Ginn, Chief 
Nephrology D i v i s i o n ,  V a n d e r b i l t  U n i v e r s i t y  

D r .  Maselyn Freeman 
P r o f e s s o r  Psychology, V a n d e r b i l t  U n i v e r s i t y  

T i t l e  of P r o j e c t :  Toxic F a c t o r s  i n  U r e m i a :  Toward a R a t i o n a l i z e d  
Design of D i a l y z e r s  and A l t e r n a t e  Modes of Therapy 

I. 

11. 

111. 

I V .  

* I  

V .  

O b j e c t i v e s  of  Experiment:  

W e  r e q u e s t  t h a t  p a t i e n t s  from t h e  Medical  D i v i s i o n  of Oak Ridge Assoc ia ted  
U n i v e r s i t i e s  b e  u t i l i z e d  as an a d j u n c t  t o  t h e  aforementioned p r o j e c t .  
Such p a t i e n t s  would b e  used as a c o n t r o l  group t o  p r o v i d e  d a t a  on o t h e r  
p a t i e n t s  w i t h  c h r o n i c  and t e r m i n a l  i l l n e s s e s .  

Methods of Procedure  : 

We propose t o  test t h e  p a t i e n t s  on ly  i n  t h e  area of Human Performance 
A n a l y s i s .  It  is hoped t h a t  p a t i e n t s  chosen w i l l  b e  t h o s e  w i t h  a c h r o n i c  
i l l n e s s ,  o f  a n a t u r e  t h a t  i s  as s e r i o u s  as c h r o n i c  n e p h r i t i s  and t e r m i n a l  
r e n a l  f a i l u r e  s o  t h a t  p a t i e n t s  i n  t h e  e x p e r i m e n t a l  p r o t o c o l  and c o n t r o l  
groups w i l l  be c l o s e l y  comparable.  The p a t i e n t  w i l l  b e  asked t o  complete  
s imple  l e a r n i n g  t a s k s ,  s imple  a r i t h m e t i c  problems,  and work m o t o r - s k i l l  
t a s k s  such  a s  map t r a c i n g  (connec t ing  d o t  p a t t e r n s ) .  The p a t i e n t  i s  timed 
d u r i n g  t h e s e  e v e n t s  s o  t h a t  t h e  i n v e s t i g a t o r s  can r e v e a l  any changes i n  
p a t t e r n s  of achievement i n  h o s p i t a l i z e d  p a t i e n t s  i n  t h e  ORAU Medical 
D i v i s i o n ,  as c o n t r a s t e d  w i t h  t h e  p a t i e n t s  under  t h e  Renal D i a l y s i s  
Program, and normal i n d i v i d u a l s .  

P o s s i b l e  Hazards and t h e i r  E v a l u a t i o n :  

No h a z a r d s .  

Radio iso topes  and New Drugs : 

No r a d i o i s o t o p e s  o r  d r u g s .  

R e s p o n s i b i l i t y  of  S e n i o r  I n v e s t i g a t o r :  

P a t i e n t s  are r e q u e s t e d  f r o m  t h e  Medical  D i v i s i o n  under  t h e  s t i p u l a t i o n  
t h a t  t h e y  w i l l  b e  f u l l y  informed of t h e  p r o j e c t  and t h e i r  purpose  i n  t h e  
program. 
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S t a r t i n g  Date: 

S igna tu res  Inves  t i g a  t o r  

Inves  t i g a  t o r  

Inves  t i g a t o r  

I n v e s t i g a t o r  

MEDICAL DIVISION REVIW: 

The a p p l i c a t i o n  desc r ibed  above has been reviewed and approved. 

1 0 3 0 4 4 3  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

I - '  

Principal Investigator H. 

Project Title 

Ident. No. 24 

of TO- in TTV-. 

A1te-q nf ~b~~ I 

1. 

2. 

In the opinion of this committee the risks to the rights and welfare of 
the subjectsin this project o r  activity are: 

The only r isks  would appear to be psychological. 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

This seems a worth while collaboration with the 
Vanderbilt research group. 

I ,J;.r.Z 
- In the opinion of the committee the following informed consent pro- 3. 

cedures will be adequate and appropriate: 

No comment was made on consent forms. 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

According to standard procedures. 

Other committee comments: 

X 
Approve 

L 
Chairma 

Disapprove 
19 Dec. 72 

Date 
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Ident. No. 25 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

To : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Date 19 Dec. 72 

Principal Inveatigator: C* Le Edwards 

Co-Investigators : W. G. M ~ ~ e r s  

G. A .  W e w s  

Title of Project: T w  nf - R R  a -t 

Use Following Format (Submit Original and 8 Copies) 

I. Obiectives of Experiment: 

(Include statement why experiment must.be done in humans, and 
expected benefits from the knowledge.) 

It. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for 
single session, total number of sessions, total duration of study, 
methods used to screen subjects, etc. 

III. Possible Hazards and their Evaluation: 

IV. Radioisotopes and New Drugs 

If the study involves radioisotopes, indicate action of the Isotopes 
Committee. If new drugs a re  involved, indicate that appropriate 
application to FDA has been made. 

See page 2 

t 0 3 0 4 4 5  
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? 

Clinical Testing of Sr-85m as a Bone Scanning Agent Title of Project: _--. 

25 Ident. No. 

V. Responsibility of Principal Investiffator: 

Include statement of your procedures for  protecting rights of the 
patients and gaining informed consent. 

The principal investigator will follow the procedures of the Committee 
on Human Studies in obtaining "informed consent" from the subjects 
under study. The investigator recognizes that he retains the primary 
responsibility for safe-guarding the interests of the participants under 
study. Any significant changes in methods of procedure o r  of the 
development of unexpected r i sks  will be brought to the attention of 
the Committee on Human Studies. 

. .  

rincipal Investigator 

Co-Jnve s tigato r 

I t  

I 1  

t 1  

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Official signing for  the institution: 

1 0 3 0 4 4 b  
(Revised January 1972) 



I d e n t .  No. 25 

APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Assoc ia ted  U n i v e r s i t i e s  and 
Oak Ridge N a t i o n a l  Labora tory  

December 1 9 ,  1972 

P r i n c i p a l  I n v e s t i g a t o r :  C. L. Edwards 

Co-Inves t iga tors :  W i l l i a m  G. 3tyer.s 
R. L. Hayes 

G. A. Andrews 

T i t l e  of P r o j e c t :  CLINICAL, TESTING OF SR-85m AS A BONE SCANNING AGENT 

I. 

11. 

O b j e c t i v e s  of Experiment:  

The o b j e c t i v e  of t h i s  s t u d y  i s  t o  test Sr-85m as a bone scanning  a g e n t  
i n  p a t i e n t s  w i t h  known bone tumors.  

Methods of Procedure:  

Approximately 20 p a t i e n t s  w i t h  known mal ignant  tumors and known o r  
s u s p e c t e d  metastatic d i s e a s e  of t h e  bone w i l l  b e  g i v e n  up t o  30 micro- 
c u r i e s  of Sr-85m p e r  kg body weight  (% 2 m C i  p e r  p a t i e n t )  by i n t r a v e n o u s  
i n f u s i o n .  Blood samples w i l l  b e  drawn a t  10 minutes  and a t  4 h o u r s  t o  
conf i rm t h e  o b s e r v a t i o n  of o t h e r s  r e g a r d i n g  t h e  dynamics of i n t r a v e n o u s l y  
a d m i n i s t e r e d  i s o t o p e s  of s t r o n t i u m .  
camera and t h e  whole-body s c a n n e r .  
compared w i t h  subsequent  s c a n s  made w i t h  18F, 85Sr, o r  Tc-99m 
polyphosphate .  

Scans w i l l  b e  made on t h e  Anger 
Where p o s s i b l e  t h e s e  s c a n s  w i l l  b e  



111. 

IV . 
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P o s s i b l e  Hazards and t h e i r  Evaluat ion:  

The r a d i a t i o n  dose r e s u l t i n g  from t h i s  procedure is  q u i t e  acceptab le :  

ESTIMATED RADIATION EXPOSURE 
(Rads per  m C i  of Sr  85m) 

Sr85 T o t a l  - Sr85M 

1. T o t a l  Body (assuming uniform 0.009 0.046 0.055 
d i s t r i b u t i o n  and no exc re t ion )  

2. T o t a l  Body (30% uniformly 0.008 0.032 0.040 
d i s t r i b u t e d  w i t h  12  h r  
b i o l o g i c a l  ha l f - t imey 70% 
i n  bone wi th  very  long 
b i o l o g i c a l  half- t ime)  

3. Skeleton (same assumption as 0.024 0.10 0.124 
(2) above) 

S t a b l e  s t ront ium ( 
of 3 pg Sr/kg body weight .  
t o  a s s u r e  a product  t h a t  i s  s ter i le  and pyrogen f r e e  b e f o r e  
adminis te r ing  any t o  humans. 
w i l l  be  used. 
0 . 2 2  micron M i l l i p o r e  f i l t e r s  i n t o  a p r e c a p p e d , s t e r i l e  v i a l .  Because 
of t h e  i so topes  s h o r t  h a l f - l i f e  i t  w i l l  n o t  b e  p o s s i b l e  t o  t e s t  t h e  
f i n a l  product  f o r  s t e r i l i t y  and Pyrogen ic i ty  p r i o r  t o  admin i s t r a t ion .  
The 84Sr used t o  produce t h e  85mSr w i l l  b e  i n  each case from t h e  
same ba tch  of 8 4 S r  (from O W )  and w i l l  have been t e s t e d  f o r  s t e r i l i t y  
and nonpyrogenici ty  i n  p r i o r  d r y  runs  t o  assure i ts  q u a l i t y .  
p a t i e n t  develops a f e b r i l e  o r  o t h e r  r e a c t i o n  a f t e r  a dose,  some of 
t h e  same batch  w i l l  b e  t e s t e d  t o  determine i f  t h e  r e a c t i o n  w a s  due 
t o  the drug. 

84 Sr )  w i l l  b e  p r e s e n t  i n  each dose t o  t h e  e x t e n t  
The p r e p a r a t i o n  procedures  w i l l  b e  t e s t e d  

Only s te r i le  and pyrogen f r e e  r eagen t s  
The f i n a l  product  w i l l  b e  f i l t e r e d  through a d i sposab le  

I f  t h e  

Radioisotopes and New Drugs: 

This  i s  a new i s o t o p e  of s t ront ium.  
been f i l e d  wi th  USFDA s i n c e  J u l y  1972,  and w e  have rece ived  
a u t h o r i z a t i o n  t o  proceed with t h e  i n v e s t i g a t i o n  by t h e  I so tope  
Committee of ORAU. 

* 
An IND exemption (lr19020) has  

Respons ib i l i t y  of Senior  I n v e s t i g a t o r :  

The p r i n c i p a l  i n v e s t i g a t o r  w i l l  f o l low t h e  procedures  of t h e  ORAU 
Medical Div is ion  Committee on Human S t u d i e s  i n  ob ta in ing  "informed 
consent" from t h e  s u b j e c t  under s tudy .  The i n v e s t i g a t o r  recognizes  
t h a t  he r e t a i n s  t h e  primary r e s p o n s i b i l i t y  f o r  safe-guarding t h e  
i n t e r e s t s  of t h e  p a r t i c i p a n t s  under s tudy .  Any s i g n i f i c a n t  changes 
i n  methods of procedure o r  of t h e  development of unexpected r i s k s  
w i l l  b e  brought t o  t h e  a t t e n t i o n  of t h e  Committee on Human S tud ie s .  

* Appendix A 
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The s u b j e c t s  w i l l  be p a t i e n t s  s e l e c t e d  on t h e  b a s i s  of having a 
known malignant tumor wi th  a presumption of s k e l e t a l  metastasis. 
One s e n i o r  i n v e s t i g a t o r ,  a ma tu re  s c i e n t i s t  wi th  a wel l -es tab l i shed  
r e p u t a t i o n  i n  Nuclear Medicine, has  however ind ica t ed  a d e s i r e  t o  
r ece ive  a dose. 

A thorough explana t ion  of t h e  procedure w i l l  be  given t o  each p a t i e n t  
be fo re  he r ece ives  a dose of t h e  i so tope .  A copy of t h e  consent 
form i s  a t tached  as Appendix B. 



APPENDIX B 

OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

Consent f o r  Experimental  Test - Bone Scanning w i t h  Sr-85m 

I have t a l k e d  w i t h  about  t h e  proposed t es t  t o  b e  

g i v e n  . The f o l l o w i n g  p o i n t s  were covered i n  our  d i s c u s s i o n  

and i t  i s  my impress ion  t h a t  he is  informed t h a t :  

1. T h i s  i s  an exper imenta l  p rocedure  u s i n g  a new r a d i o a c t i v e  i s o t o p e  of 

S t r o n t i u m  which g i v e s  o f f  less r a d i a t i o n  b u t  chemica l ly  behaves t h e  same 

as t h e  s t a n d a r d  i s o t o p e  (Sr-85) used f o r  making bone s c a n s .  

We w i l l  b e  t a k i n g  blood on a t  least two o c c a s i o n s  and t h a t  h e  w i l l  b e  2. 

scanned w i t h  our  equipment f o r  as much as two h o u r s .  

3 .  We wish t o  f o l l o w  t h i s  test w i t h  a similar test  u s i n g  e i t h e r  Sr-85, F-18, 
, I  

1 o r  Tc-99m yolyphosphate  f o r  comparison. 

4 ,  No t o x i c  e f f e c t s  are knownor expec ted  a t  t h e  doses  b e i n g  s t u d i e d .  

5. The t es t  i s  done f o r  t h e  purpose of d e v e l o p i n g  t h e  tes t  r a t h e r  t h a n  h i s  

own immediate b e n e f i t ,  and 

6 .  His r e f u s a l  w i l l  no t  j e o p a r d i z e  h i s  r e c e i v i n g  o t h e r  b e n e f i t s  from t h e  

c l i n i c a l  services of ORAU. 

Date 

-- I 
P a t i e n t ' s  N a m e  

P h y s i c i a n  

H o s p i t a l  No. 

1030450 
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,. I . 

OAK R I D G E  ASSOCIATED USIVEWITIES 
Oak Ridge, Tennessee 

Consent f o r  Experimental  Tes t  

I a u t h o r i z e  t h e  performance upon 
(myself o r  name of p a t i e n t )  

of t h e  fo l lowing  t e s t :  Bone scan (pictures made with radioactive isotopes) 

made with Strontium 85m. 
( S t a t e  na tu re  of test) 

L 

. The na tu re  and purpose of ' t he  t es t ,  t h e  risks involved,  and t h e  
p o s s i b i l i t i e s  of complicat ions have been explained t o  m e .  I understand 
t h a t  t h i s  t e s t  is not  a t rea tment  f o r  my d i s o r d e r  nor  is it being  done 
for my b e n e f i t ,  r a t h e r  t h a t  t h e  t es t  is for  experimental  purposes and i s  
be ing  done only  for ga the r ing  information r e l a t e d  t o  my d i s e a s e ,  t r ea tmen t ,  
o r  both .  
t h i s  tes t  becomes the p r o p e r t y  of ORAU and may be publ ished i n  t h e  s c i e n t i f i c  
l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of t h e  s t a f f  of t h e  Oak Ridge Associated 
Univers it ies , Medical D i v i s  i on .  

F u r t h e r ,  I understand t h a t  any informat ion  learned from doing 

DATE: 
( P a t i e n t  o r  person au thor ized  t o  consent 
f o r  p a t i e n t )  

CONSENT FOR LYPL!LEYTAL TEST 
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REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Project Title Clinical Testing of SR-85m As a Bone Scanning Agent 

. - -  -~ -. . -5.. 
c _ _  ... - --- 

1. In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

---e+.+ - 
, C. *.&*. Y.-...... .- 

.*-- 1p)- ( 1  I .  

R isks  a re  very small and the benefit of a 
new diagnostic agent justifies them. 

The committee states that adequate safeguards against these risks 
have been provided. 

2. In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

Committee thought the proposal was very well 
worked out and refers back to it. 

) -  
_. 3. In the opinion of the committee the following informed consent pro- 

cedures will  be adequate and appropriate: 

The consent forms as presented are  satisfactory. 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Standard follow-up. 

0 
w 5-  Other committee comments: 
Q 
.&= 
m 
r;i 

Approve x 

Disapprove 

1 of Chmmittee 

9 7 2  
Date 
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IiW ESTIGATIONAL NEW DRUG APPLICATION 

FOR USE O F  STRONTIUM-85m 

Medical Division, Oak Ridge Associated Universities 

Oak Ridge, Tennessee 

June 1972 

1. NAME O F  DRUG: STRONTIUM-85m to  be administered by intravenous 
infusion. 

2. COiMPONENTS: 

a. Strontium-85m 

b. Sodium chloride 

c, Sodium ni t ra te  ' 

d. Benzyl alcohol 

e. F a t e r  - z  
3 .  QS-4STITATn'E COMPOSITION (per  dose): 

2- Strontium-85m: up to 30 pCi s5mSr/kg body weight. 

b. Stable strontium (as chloride/nitrate): up to 3 pg Sr/kg. 

c. Sodium chloride: 1. 30 mg p e r  dose. 

d.  Sodium nitrate: up to 4 mg pe r  dose. 

e. Benzyl alcohol: 1.30 m g  p e r  dose. 

f. Water: 2-3 ml p e r  dose. 

- _  . i 

4. SOURCE O F  NEW DRUG SUBSTANCE: 

Enriched strontium-84 (supplied by Oak Ridge National Laboratory as ni t ra te  
with the following isotopic abundance: s4Sr, 97.63%; %Sr, 0.53%; 6ySr,  0.23?~; 
and S%r,  1.61%) will be activated (84Sr, ny , 65mSr) in the Oak Ridge Research 
Reac tor  fo r  approximately 30 minutes and then prepared for  intravenous 
administration. 

. 

5. METHODS, FACILITIES .AND COXTROLS: 

The activated strontium-E4 ni t ra te  (see 3)  will be dissolved in normal saline 

1 0 3 0 4 5 3  
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containing 0.9% benzyl dcohol (Travenol Laboratories, I~ ic . ,  Xorton 
Grove, Ill.). After adjustment to physiological pH (Ivith reagent grade 
sodium hydroxide or hydrochloric acid, i f  necessary) the solution will 
then be filtered through a disposable 0.22 micron sterile hlillipore 
f i l ter  (1LIillipore Corp., Bedford, Mass.) into a precapped steri le vial. 
All glassware used will be presterilized. Each batch of strontium-S5m 
will be given a batch number and all particulars as to its preparation and 
use will be entered into a master log book. Pr ior  to administration of 
strontium-85m to humans one o r  more trial runs will be made to assure  
that such preparations will  meet the United States Pharmacopeia re- 
quirements for sterility and nonpyrogenicity. These trials and all 
subsequent preparztions for  human use wil l  be made from the same 
stock of enriched strontium-84 detailed in section 4. 

Each batch of strontium-85m will contain minor amounts of 64-day 
strontium-85 from 34Sr, rly , 85mSr, y , 85Sr interactions. Since the 
activation time will be short (30 min) and since the half-life of strontium- 
85m is also short (63 min), the level of strontium-85 conkmination will 
be quite low at the time of administration. At the termination of the 
reactor activation period each millicurie of strontium-S5m will be 
associated with zpproximately 0.5 pCi of strontium-85. It is aaticipated 
that the strontium-85m doses will be administered within approximately 
2 hours after the withdrawal of  the activated strontium-S4 from the 
reacror. This will result in an increase of the strontium-85 contemination 
lev i i  to approximately 2 pCi 85Sr per  mCi of 85mSr. We estimate that 
ELL zbtis level of contamination for a dose of 30 pCi 8SmSr/kg body weight, 
‘ibt strontium-85 contribution to the radiation dose for a patient will be: 
(11 total body (uniformly distributed, no excretion) 0.046 rads; (2) total 
body (30% uniformly distributed - 12-hr biological half-time, 70% in bone - 
rery long biological half time) 0.032 rads;  (3) skeleton (same assumptions 
as ( Z ) ) ,  0.10 rads. The radiation dose from strontium-85m itself will be: 
(1) 0.009 rads, (2) 0.008 rads,  and (3) 0.024 rads. . The patient radiation 
dose to be expected from this radiopharmaceutical is thus considered to be 
well within acceptable levels. 

Because the strontium-85m is to be produced by neutron activation of 
strontium-84 nitrate, a small m o u n t  of stable strontium and nitrate ion 
will necessarily be administered with the preparation. The amounts involved 
(see section 3) are  not considered to constitute any hazard. In the rat  the 
intravenous minimum lethal dose for strontium chloride is reported to be 
400 mg/kg and the LD50 for intraperitoneally administered strontium nitrate 
540 mg/kg (The Merck Index, 8th edition, 1968). 

6 .  STATEMEKT O N  IXFOR?LITION AVAILABLE TO SPOXSOR: 

a. Preclinical Studies. 

Strontium-t?5rn has  physics1 properties th:Lt make it the ideal gamma- 
emitting nuclide among the 15 radionuclides of strontium for some in situ &md 
-- in vivo applications. It decays vtth G7.7-min hdf-life to 64.O-&-y haSr ir? 

-- 
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86% of the disintegrations, and by electron capture dircct!y to 65Rb 
in 14%. The S5% of the 231-keV gamma rays  and 14% of 150-kzV 
gamma rays have conversion coefficients tkqt do not exceed a few 
percent. 

Greatly reduced radiation exposures would follow administration of 
85mSr instead of 85Sr, o r  even of 2.81-hr 87mSr, when tnese giimma- 
emitting nuclides are used for in situ studies of bone diseases. The 
1,360-fold seor te r  half-life of 85mSr a s su res  that not more than 2 pCi 
of residual %r remains after administering 1 mCi of 85mSr soon 
after production ( see  section 5). 

In studies performed by W. G. Myers, University Hospital, Columbus, 
Ohio (at the Medical Division, Oak Ridge Associated Universities and 
in cooperation with Oak Ridge National Laboratory) uptake of 85mSr by 
healing fractures  in rat femurs occurred rapidly when studied with a 
scintillation camera.  Since the half-thickness of the gamma rays  in 
lead is less than 1 mm, a 4,000-hole collimator gave excellent 
resolution. Calculations reveal 58% photopeak efficiency in the 0.5-in. - 
thick crystal .  

b. Previous Marketing. 

* 

The radiopharmaceutical has not been marketed nor previously investigated 
for human use. 

c. Drug Combination. 

7. 

n e  radiopharmaceutical is not a combination of previously investigated 
o r  marketed drugs. 

LX3EL AND INFORMATIONAL MATERIAL: 

The investigators preparing and administering this drug a r e  working in close 
collaboration a t  the same institution; therefore, no formal informational 
mater ia l  will be prepared. 

8. SCIENTIFIC TRAINING AND EXPEFUENCE O F  INVESTIGATORS: 

The investigators a r e  well trained, experienced, and familiar with the 
problems of clinical use of new radionuclides. Their biographies and curriculum 
vitae are attnched. 

9. PROGRESS O F  THE INVESTIGATION: 

The progress  of the study will be monitored by the investigators listed. 
The clinical work will not be started until it has been approved by the 
Committee on Human Studies of ORAU and ORNL. 

103-0455 
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10 .  CLINCAL STUDIES: 

The proposed studies are essentially Phase  I and I1 c l in i cd  trials 
involving fewer than 20  patients with known malignant tumors  and 
known or suspected metastatic disease of the bone. A single ex- 
ception may be allowed in that one of the senior  investigators has  
expressed a des i r e  to receive a dose of the material;  he is a mature 
scient is t  near  re t i rement  age with extensive experience and a 
well-established reputation in nuclear medicine. 

Because the dynamics of intravenously administered isotopes of 
strontium given in  tracer amounts are well known and adequately 
publicized, we will do only confirmatory testing of blood disappearance, 
but no excretion and whole-body retention studies. Instead, data  
will be collected in the form of photoscans and gamma camera  images. 
Digital data will be recorded and processed by computers to allow 
quantitative evaluation of the radionuclide concentration in various 
normal  organs and any suspected o r  known lesions.  Where possible, 
the same  patients will be studied later with another skeletal scanning 
agent such as 18F or  85Sr. 

, 

11. The sponsor  will notify the ,Food and Drug Administration i f  the 
investigation is discontinued, and the reason f o r  it. 

12. The sponsor will notify the investigators i f  a new drug application 
is approved. 

13. >ere are no plans f o r  selling this  drug; Oak Ridge Associated 
Tnivers i t ies  is a nonprofit corporation, and our  interest  is only in the 
basic research  phase of this  work. 

14. We agree to carry out the clinical  studies in such a way as to protect 
the rights and safety of the patients,  in conformity with our  internal 
controls  and with the policies of HEU', with which we have a "General 
Assurance" for clinical investigations. 

, 

References:  
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Charkes,  N. D., and Sklaroff, D. hl. Detection of occult metas tases  
t o  bone by photoscanning with radioisotopes of strontium, p. 235 in 
P r o g r e s s  in Clinical Cancer,  1. Ariel (ed.), Grune & Stratton, Inc., 
New York, 1965. 

Myers ,  b'. G. Radiostrontium-SSm, J. Nucl. Med. 11: 637 (1970) abs t r .  
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! ‘  
Dr. William G. Myers 

Columbus, Ohio 43210 )A. L’ 

L,** :- 
I .  Univer eity Hospital ‘ 4  A ? - & ‘  t 

410 West 10th Avenue 
.i; 

L- ’  Dear Bill: 

We recently presented the st~*ontium-85m proposal to Committee 
on Human Studies and they approved it without any significant questions. 
We need your signature on$& second green sheet to complete the 
formalities of our recokds. Please return the green sheets to u6 after 
they are signed. (We iisted Lowell Edwqds’as principal investigator 
because it is necessary’-<or him to tgkeresponsibility for the care of 
the patients given the new%bWg- This does not necessarily mean that 
he would be senior author on any publication that might arise.) 

I don’t know just when it will be practical to give some of the Sr85rn 
to a group of patients. At the moment we are rather pressed with a 
variety of research activities and paper work involved in trying to keep 
our funds coming. I do hope that some time within the next few months 
we can have you visit us and go ahead with the experiments as earlier 
planned. 

We have ta t  heard anything yet about our carbon-11 proposal to NIH, 
hi’ if it should be funded, we would hope to pick your brains as a con- 
sultant oz,Y1ls one also. 

I hope sll is going well with you. W e  will look forward to keeping 
in touch with you, 

Sincerely, 

Gould A .  Andrews, M.D. 

Gp.A/pe 

Enclosure 

- -  , . I  . .pa <- . 
.- 
.. 
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MEMORANDUM 

TO E a 1  c0 Division, ORAU DATE June 2. 1970 

SUBJECT Trace r  Study with 67Ga 

COPIES TOFae 

I 

.. ' 

i 

~ 

This confirms the phone discussions about a tracer study in two human volunteers to 
determine the rate of removal of a gallium-67 ci t ra te  - labeled autologous plasma 
when injected subcutaneously between the toes. 

Reason for Study: This is a pilot study simply for radiation dose calculations. A 
protocol is in preparation proposing to visualize lymph node drainage after scanning 
doses of gallium-67 citrate have been injected subcutaneously (the dose in that proposal 
would be of the order  of 2 millicuries total dose given in  0.5 millicurie injections to four 
sites between the toes). 

Dose: In the tracer study 5 microcuries would be given to one site on each foot between 
the toes. This dose has been approved by the Committee on Human U s e  of Radioisotopes 
of the Medical Division (25 May 1970). 

Consent: Established procedures for informed consent will be followed. 

Approval: Memberspf  the committee without dissenting vote concur in this t r ace r  study. 

G. A. Andrews, M.D. 

To: 
C. L. Edwards 
John Storer 
Me1 Koons 
B. Nelson 
Tom Lincoln 
A. B. Br i l l  
Robert Lange 

1030458 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator R. L. Hayes (7) Ident. No. 26 
-\ O R U  - - .  

Project Title Tracer Studies on 4 7 S ~ .  

1. In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project or activity are: 

The committee states that adequate safeguards against these risks 
have been provided. 

2. In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

3. In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: 

- .J) 

4. 

L 

5. 
F 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Other committee comments : 

Approve 

Disapprove 

.\ - 3 

T 1 1  2 e 
Chairman of Committee 

Date 
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O R U  - 
Ident. No. 2 7  

APPLICATION FOR THE USE O F  HUMANS AS EXPERIMENTAL SUBJECTS 

To : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities and 
Oak Ridge National Laboratory 

Date 11 Dec 7 2  

Dr. K. H. Kim, Physics Dept, N. C. Central Univ. 
Principal Investigator: 

Co-Investigators : nr. F .  A -  Goswim; Clinical DePt. @RAY 

nr. S .  w r o t h ,  P h y s i c s  Dept. Univ. North Carolin. 

Title of Project: "Preclinical Studies of the Application of a 
Computer - Interfaced Gamma-Ray Spectrometer 

for Dynamic Function Tests." 

Use Following Format (Submit Original and 8 Copies) 

I. Objectives of Experiment: 

(Include statement why experiment must be done in humans, and 
expected benefits from the knowledge.) 

II. Methods of Procedure: 

Brief description of methods, all medications including name and 
dose range, number and types of subjects anticipated, time for 
single session, total number of sessions, total duration of study, 
methods used to screen subjects, etc. 

III. Possible Hazards and their Evaluation: 

N. Radioisotopes and New Drugs 

I€ the study involves radioisotopes, indicate action of the Isotopes 
Committee. If new drugs are involved, indicate that appropriate 
application to FDA has been made. 

See page 2 



. .  . -  
-2- 

. '  -- 1 

P r e c l i n i c a l  S t u d i e s  o f  t h e  A p p l i c a t i o n  o f  a Computer- 

l e s t s .  
Title of Project: I n t e r f a c e d  Gamma-Ray S p e c t r o m e t e r  f o r  --. Dynamic F u n c t i o n  

Ident. No. 27 
I 

V. Responsibilitv of Principal Investigator: 

Include statement of your procedures for protecting rights of the 
patients and gaining informed consent. 

The principal investigator will follow the procedures of the Committee 
on Human Studies in obtaining "informed consent" from the subjects 
under study. The investigator recognizes that he retains the primary 
responsibility for safe-guarding the interests of the participants under 
study. Any significant changes in methods of procedure or of the 
development of unexpected risks will be brought to the attention of 
the Committee on Human Studies. 

/ 

Starting Date Lb7- 7 3  
c 

Signatures: ~5 &L Principal Investigator 

aL*C$L:L 0. L Y K Co-Investigator 

I t  

/ 
(I /L- 

P v  1 h A - 9 - 7  J 
T I  

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

Official signing for the institution: 

Signature ,': t%-&.Q L L - a  
Title @-Am - 
Institution /)/<&I ~ ~ c ~ ~ ~ - ~  &r- 

- Date 

10304bl 
(Revised January 1972) 



APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

11 December 1972 

Project Title: "Preclinical studies of the application of a 

computer-interfaced gamma-ray spectrometer for dynamic 

function tests . ' I  

Principal Investigator: Dr. K. H. Kim, Physics Department, 

North Carolina Central University. 

Co-investigators: Dr. F. A. Goswitz, Clinical Department, 

Oak Ridge Associated Universities; Dr. S. Shafroth, 

Physics Department, University of North Carolina; and 

Mr. A. C. Morris, Jr., Instrumentation Department, 

Oak Ridge Associated Universities. 

I. Objectives of Experiment: 

This multiprobe counting equipment is being developed for 

graduate-student training in the Physics Department of North 

Carolina Central University; Durham, North Carolina. It will 

serve there to introduce classes to an illustrative kind of 

medical-nuclear instrumentation, and will provide a means for 

individual students to conduct thesis experiments. Our plan 

is t o  procure and initially test the nuclear-counting and 

data-processing equipment in one o f  the physics laboratories 

at NCCU. When the instrument is operating properly we will 

conduct experiments using radionuclides in phantoms and small 

animals. We will a l s o  write the programs for controlling our 

data-reduction processes at that time. 



- 2 -  

When the entire system is operating satisfactorily, and 

at a convenient and appropriate time with the ORAU Medical 

Division staff, we propose to transport this counting system 

to Oak Ridge. 

in parallel with the routine experiments on the ORAU four- 

probe counter being conducted by Dr. F .  A .  Goswitz. If 

possible, we would use the NCCU equipment alongside the ORAU 

multiprobe counter for 6 or more studies and make cross- 

comparisons of the results. After these experiments are 

completed, the NCCU equipment will be transported back for 

use in Durham. In this way the clinical utility of this 

We would assemble the equipment and operate it 

equipment will be verified for its use as a part of the 

graduate training program at the NCCU Physics Department. 

It is our understanding that: 

1. The procurement, transport, safe operation, and 

liability for this special counting equipment is the respon- 

sibility of NCCU.  

2. All experiments on humans using this equipment will 

be performed in parallel with the normal four-probe counter 

experiments done at ORAU,  and that no extra doses of radio- 

active materials will be administered for these special tests. 

3 .  NCCU experiments will not interfere with O R A U ' s  

normal, four-probe counting operations. 

11. blethods of Procedure: 

Procedures used in these studies will be the same as 

those used in the normal ORAU four-probe counter experiments: 

1030463 
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viz, (1) calibration of counting equipment, ( 2 )  positioning 

of counter probes over organs of interest, ( 3 )  injection of a 

bolus dose of radionuclide, ( 4 )  recording of data for 

approximately 30 min., and (5) termination of study. 

would hope to complete 6-12 studies on patients before return- 

ing the equipment to North Carolina. 

does not require a particular kind of patient for investigation; 

the more varied the selection of subjects, however, the better 

the verification of equipment operation. 

We 

This series of studies 

111. Possible Hazards and their Evaluation: 

We foresee only two remote hazards for this series of 

tests: (1) electrical shock hazards from the NCCU instrumen- 

tation; 
‘ b  

(2) mechanical injury because of a counting shield 

falling onto a patient. 

Accidents from these hazards will be precluded by: 

(a) using 3-wire, grounded power cords on the NCCU equipment, 

and making ohmmeter checks to insure patency of the ground 

connection, and (b) performing a careful mechanical check on 

each detector arm and shield before operation to prevent any 

malfunction. 

IV. Radioisotopes and New Drugs: 

Studies using the NCCU equipment will use the same 

injections of radioactive materials as are used in the 

current studies with the ORAU four-probe counter. The 
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Medical Division most commonly uses lg8Au colloid, ''lI Rose 

Bengal, lSIRISA, lZ51 RISA, 99mTc, "Fe, and "Cr compounds 

in its four-probe counter Investigations. 

V. Responsibility of Principal Investigator: 

"Informed Consent" statements are already being obtained 

from patients being tested with the ORAU four-probe counter. 

Use of  the NCCU equipment is considered to be an extension of 

these current studies. 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator 5 v K i m  Ident. No. 27 

Project Title R n a F  . .  . .  nf a c- - 

' .  1. .. . _ .  .- .. _- _. . .. - 

.,:+ 'p; 

- 
0 
w 
Q 

2. 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: 

A s  stated in the proposal, 

The committee states that adequate safeguards against these r isks  
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

The risks are very small and the development 
of improved medical instrumentation is a justi- 
f i cation. 

3. In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: . 

Standard Medical Division forms 

4. The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

5. 

None special. i < /a 
. &  

Other committee comments: , vu 

Disapprove 
19 Dec. 72 

Date 

" L 7 3  
,- . . -  



DEPARTMENT 3 F  HEALTH.  EDLJCATION. A N D  V4"V'EFARE 
PUBLIC HEAL1 1.1 SERVICE 

N;TIONAL INSTITUTES OF ! + E A L l  C i  

SETHESDA. f A h l r Y i A ! < D  2?911 

J u l y  ? I ,  1 9 7 2  

?4r. W a l t e r  H.  P ~ L : l l l c . ,  J r .  
Program D i r e c t o r  
S o r t h  C a r o l i n a  C e n t r a l  U n i v e r s i t y  
Durham, Korth C a r o l i n a  27707 

Dear Xr. P a t t i l l o :  

T h i s  i s  i n  r e p l y  t o  your  l e t t e r  of  June 12 ,  1972,  r e g a r d i n g  compliance w i t h  
Department of Hea l th ,  Educa t ion ,  and W e l f a r e  p o l i c y  on p r o t e c t i o n  of human 
s u b j e c t s .  

R e s p o n s i b i l i t y  f o r  t h e  p r o t e c t i o n  of human s u b j e c t s  rests w i r h  t h e  g r a n t e e  
i n s t i t u t i o n .  
a s p e c i a l  a s s u r a n c e  i n  c o n n e c t i o n  w i t h  D r .  K i m ' s  p r o j e c t ,  " P r e - C l i n i c a l  
S t u d i e s  of t h e  A p p l i c a t i o n  of  a Compute r - In t e r f aced  G a m - R a y  Spec t romete r  
f o r  Dynamic F u n c t i o n  T e s t s . "  

T h e r e f o r e ,  we have no a l t e r n a t i v e  b u t  t o  ask  you t o  submit  

I S i n c e  t h e  t e s t i n g  t h a t  w i l l  i n v o l v e  human s u b j e c t s  w i l l  be performed a t  
t h e  Research H o s p i t a l  of t h e  Medical  D i v i s i o n  of t h e  Oak Ridge A s s o c i a t e d  

' U n i v e r s i t i e s  and t h a t  i n s t i t u t i o n  h o l d s  a g e n e r a l  a s s u r a n c e ,  t h e  r e q u i r e -  
ments f o r  compliance w i t h  DHEW p o l i c y  can  be  m e t  by submiss ion  of a n  o p t i o n a l  
s p e c i a l  a s s u r a n c e  f o l l o w i n g  t h e  fo rma t  of t h e  e n c l o s e d  example. 

P l e a s e  l e t  u s  know i f  you have any q u e s t i o n s .  Thank you f o r  your  c o o p e r a t i o n .  

f - b r k  H. Conner, Ph.D. 
I n s t i t u t i o n a l  R e l a t i o n s  Branch 
D i v i s i o n  of  Research G r a n t s  

E n c l o s u r e  



The Worth C2-olAnz Central Kversitz, a s  the i n s t i t u t i o n  t o  trhon the g ~ d k  
o r  con%rac-c i s  axarded, agrees t o  take prha-qr responsibil i ty f o r  the pro- 
t ec t ion  of hmm subjects involvad i n  the projsct  o r  a c t i l 5 t y  regardless of 
the s i t e s  where t'ne iiork i s  t o  be dons, and wLKL fu l ly  implement the recoiz?:r?r3a- 
t i ons  of the ComLttee on Hurnv l  Studies, 

Signature and t i t l e  of o f f i c i a l  of gra-n-F,eZ k s t i t a t i o n  



j!orth C,?_roljna Central  Universi ty 's  Local CoImittee -- on hman Stu&es 
recormends a favorzble d ispos i t ion  of the Cpt io id .  Special  Assurance, subject  
t o  rsvier-r by the  Vniversity's l e g a l  couqsel, reqlfired by the Zepartment of 
ikalth, E&ucation and llelfare f o r  D r .  K. 3. X i i n ' s  B o j e c t ,  "Fre-Clinical 
Studies  of t h e  Application of A Computer-Interfaced Gama-Fay Spectrometer 
for D3namic Function Tests" (Il lnority Schools Biomedical Support h - o & r a ,  
C-rznt # 1 sos, iLiieCSO~y-01). 

The s ignatures ,  w , e s  and t i t l e s  of the nenbers of t h e  Ccmnittee are 
listed. below: 

Frofessor and 
C h a i n a n  of Xcalth 

Professor and C b a 5 . m ~ ~  
Alonzo Davis, Fn.D, - Psgcholo,q Ikzertxiezk 
i h r s  T i t l e  

Date or" C o n i t t e e  Approval September 29,  197'2 

I. -. 
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School of Law 

M E M 0 H A N  D U M 

October 23,  1972  

RE: Inqu i ry  Concerning Spec ia l  I n s t i t u t i o n a l  Assurance and 
C e r t i f i c a t i o n  of Review of S ing le  P r o j e c t  Involv ing  

Human Objects  

I n  r ega rd  t o  your inqu i ry  may I s ta te  t h a t  I have t a lked  wi th  
bo th  D r .  P a t t i l l o  and D r .  K i m  wi th  respect t o  t h e  purpose,  goa ls  
ope ra t ion  l i m i t s  of t h i s  p r o j e c t .  

It must be  r e a l i z e d  t h a t  my op in ion .o f  t h e  p r o b a b i l i t y  of 
l i a b i l i t y  on t h e  p a r t  of t h i s  i n s t i t u t i o n  i s  based on t h e  assunpt ion  
t h a t  t h e  fo l lowing  procedures w i l l  be  followed: 

1. That t h e  I n s t i t u t i o n a l  Guide t o  DHEW po l i cy  on t h e  
P r o t e c t i o n  of Human Subjec ts  w i l l  b e  followed. 

2. That  t h e  r i g h t s  of p a t i e n t s  t o  c o n f i d e n t i a l i t y  wi th  
r ega rd  t o  t h e  p r o j e c t  w i l l  b e  respec ted .  

3.  That  a t  no t i m e  should t h e  act ivi t ies  of t h e  
i n v e s t i g a t o r  and h i s  s t a f f  c r o s s  over  t h e  l i n e  from 
t e c h n i c a l  i n v e s t i g a t i o n  i n t o  t h e  p r a c t i c e  of medicine. 

4 .  That t h e  s u b j e c t s  of t h i s  i n v e s t i g a t i o n  ( o r  someone 
q u a l i f i e d  t o  consent f o r  them) g ive  t h e i r  consent  i n  
w r i t i n g  wi th  f u l l  knowledge of t h e  f a c t  t h a t  whi le  
care w i l l  b e  taken f o r  t h e  p r o t e c t i o n  of human 
s u b j e c t s ,  t h e  p r o j e c t  i s  experimental  i n  n a t u r e  and 
t h e r e  may be  r e s i d u a l  r i s k s  of i n j u r y  t o  them beyond 
t h e  l e v e l  of accumulated s c i e n t i f i c  knowledge a t  
t h i s  t i n e .  

5. That a l l  con tac t  wi th  the  p a t i e n t  be  e x t e r n a l  i n  
n a t u r e  and c a r r i e d  out  wi th  t h e  supe rv i s ion  and 
approval  of a l i c e n s e d  phys ic ian  w i t h  e x p e r t i s e  
i n  t h e  areas of t h e  i n v e s t i g a t i o n .  

It i s  my opinion t h a t  i f  t h e  above guides  be followed the  r i s k  
of l i a b i l i t y  i s  m i n i m l .  

I understood D r .  K i m  t o  s t a t e  t h a t  t h e  above guides  and 
) assumptions w i l l  be  followed. This  opinion i s  f u r t h e r  S u t t r e s s e d  by 



i)r. Leonard H.  Robinson 
Page 2 
October 23, 1972  

t h e  f a c t  t h a t ,  I b e l i e v e ,  t h e  p r o b a b i l i t y  i s  q u i t e  h igh  t h a t  a cour t  would 
c o n c l u d c . t h a t  D r .  K i m  was an independent c o n t r a c t o r  o r  independent ope ra to r  
and no t  a n  agen t  o r  s e r v a n t  of t h e  school  i n  t h e  sense  t h a t  t h e  s c h o o l  
would be  s u b j e c t  t o  l i a b i l i t y  f o r  h i s  rnisfe>&sances. 
that t h i s  would always b e  t r u e ,  b u t  t h e  p r o b a b i l i t y  i s  t h a t  i n  s i t u a t i o n s  
such as t h i s  t h e  cases would s o  hold.  

I cannot b e  s u r e  

I f  you should wish t o  t a l k  t o  m e  f u r t h e r  about t h i s ,  I s h a l l  b e  
happy t o  comply. 

1038412 
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PE-CLINICAL STUDIES OF 'ME APPLICATION OF A COIYPUTER- 
INI'SRFACED CAXiM-IiAY SPECTfiOMETER ,FOR DYNANC FUNCTION TESTS 

- PrinciDal  Inves t iga to r :  K. H .  Kim, Associate  Professor 

DESCRIPTION OF PROJECT 

The ob jec t ives  of t h i s  proposal. are: two-fold: 

a )  To conduct a p re -c l in i ca l  s tudy of t h e  app l i ca t ions  o f  a computer- 
i n t e r f a c e d  multi-probe cma-ray spectrometer system for djmamic 
func t ion  t e s t s .  

b )  To t r a i n  sc ience  and premedical s tuden t s  a d  provide them with 
background and research  experiences i n  t h e  zpp l i ca t ion  of nuclear  
spectrometry t o  d i agnos t i c  medicine. 

A method of e x t e r n a l l y  countinp t h e  r a d i a t i o n  from l abe ied  nuc l ides  . 
wi th in  t h e  body i s  a very usefu l  technique, p a r t i c u l a r l y  h e n  
dynamic func t ions  of  var ious  organs are t o  be t e s t e d .  Such a system 
should however, have t h e  c a p a b i l i t y  of m a y z i n g  d a t a  while t he  
t e s t s  a r e  being performed i f  i t  is t o  have meaningful c l i n i c d  appl i -  
ca t ions .  

A computer i n t e r f aced  multi-probe gamma-ray spectrometer system Will 
be b u i l t .  I t  will be capable of e . i r g - t - m e - d e p e n d e n t  informa- 
t i o n  .--- on t h 2 . l s c d l i z a t i o n  and d i s s i p a t i o n  of labered  rad-ionuclibes ' 

a-onp - t h e  o - r ~ a n s - i n  ques t ion  and of measuring any changes i n  garnna- 
r a m  n due t o  t h e  s c a t t e r i n p  of t h e  o r i g i n a l  photon by 
hgdropeneous mat te r  w i th in  t h e  body. 

S t u d i e s  on t h e  var ious phys ica l  parameters z f f e c t i q  changes i n  the  
spectrum will be c a r r i e d  out  using phantom models and an 1134-360. 
We will study such phys ica l  p a r m e t e r s  a3 t h e  s i z e  of t h e  phantom 
models, t he  kinds of radionucl ide used, t h e  l e v e l  of t h e  source 
i n t e n s i t y ,  combinations of more than  one nucl ide such as Cr51 - 
F,59 couplinE and the  focusing depth of t h e  col l imator  assemblies.  
.)!cavy student  p a r t i c i p a t i o n  i n  s e t t i n g  up equipment, i n s t r u ~ e n t  
t e s t i n g  and computer propraminp i s  planned throughout t h e  progran. 

S : ~ m a - y  of t h e  I'relirninary Studv 

Durinp; t h e  summer of 1971, a p r e l k i n a r y  s tudy was conducted on the 
c l i n i c a l  app l i ca t ion  of t.he computer-inteyfaced multi-probe gma-ray counter 
system w i t h  t h e  support  of t he  Medical Division of Oak Ridge Associated Uni- 
v e r s i t i e s ,  Oak Flidpe, Tenn. The system w a s  used pr imar i ly  t o  acqui re  infoma- 
t i o n  on the  d i s t . r i bu t ion  of a labe led  com?ocnd, A,l% i n  a c o l l o i d a l  fom, 
wi th in  the  body of p a t i e n t s  when i t  was ackninistered i n t o  the  vein.  
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'the radionuclide \qas intraveneously in jec ted  i n t o  each p a t i e n t ,  and t h e  
r a t c  o r  ticcumulation of t h e  nuclide in various p a r t s  of the  body was obscved!. 
To do t h i s ,  four dector  probes were posit ioned on t h e  body surface over the  
l i v e r ,  spleen, heart  and sacrum respect ively,  The probes detected photons 
cmnnating f r o n  each o f  t h e  four areas ,  and, by adjust ing t h e  proper time i n t e r -  
viL7. of t h e  readout system, one was able  t o  read t h e  histogram of accumulation 
01' the compound i n  each organ under s tudy. , I t  was a l s o  observed t h a t  each 
probe recorded a q u i t e  d i f f e r e n t  p a t t e r n  depending on t h e  posi t ion,  as well as 
on t h e  d i sease  of the  pa t ien t  i n  question. 

A t o t a l  o f 1 5  c l i n i c a l  t e s t s  were performed using A y  '9' and a dose of 
0.1 m i l l i c u r i e  per sq. meter of body surface area was adrmnistered. 
p a t i e n t s  s tudied had a malQqant hematologic disease.  
clearance time, uptake r a t i o  of co l lo ids  i n  l i v e r ,  spleen and i n  t h e  bone- 
marrow have been invest igated and compared with t h e  whole-body scan. It demon- 
s t ra ted more c l e a r l y  t h e  dynamic processes occurring i n  t h e  d i s t r i b u t i o n  of t h e  
radiocol loid,  p a r t i c u l a r l y  i n  reference t o  clearance from t h e  blood and r a t e  
of concentration by t h e  l i v e r ,  w h i l e  spleen and marrow concentrated t h e  
co l lo id  quickly, One advantage of this method i s  t h a t  it requires f a r  lower 
doses than  conventional techniques, scch as r e c t i l i n e a r  scanning method. 

All 
Study on t h e  blood 

Although t h e  r e s u l t s  of t h e  study are very suggestive, they  a r e  only . 

preliminary, and much more work needs t o  be done before such technique can be 
appl ied i n  c l i n i c a l  s i tua t ions .  
more d i r e c t i o n  s e n s i t i v e  and can d e t e c t  t h e  effects of t h e  s c a t t e r i n g  of 
photons within t h e  body. 
physical  parameters, i s  a l s o  needed. 
out  by conducting research based on t h e  simulated hman phantom models of  
var ious s i z e s  and using radionuclide of d i f f e r e n t  energy ranges. 

An improved de tec tor  i s  needed; one t h a t  i s  

A new computer program, which can handle various 
Such improvement w i l l  be b e s t  worked 

. A f i n a l  c l i n i c a l  tes t  
t h e  Medical Division at, t h e  
Lion w i t h  t h e  medical s t a f f  

The following persons 
this project:  

w i l l  be performed a t  
Oak Ridge Associated 
members. 

have agreed and will 

t h e  research Hospital  of 
Universi t ies  i n  collabora- 

serve a s  consultants i n  

a) 

b) 

c )  

Mr. Chet Morris, Jr., Senior  S c i e n t i s t ,  Oak Ridge Associated 
Univers i t ies  Medical Division, Oak Ridge, Tern. 
Francis Goswitz, M.D., Senior  Clinician,  Oak Ridge Associated 
Univers i t ies  Medical Division, Oak Ridge , Tenn. 

l)r. Steve Shafroth,  Professor ,  Physics Department, University 
of North Carolina,  Chapel H i l l ,  M. C. 

The pr inc ipa l  inves t iga tor  ( D r .  Kim) a s  indicated i n  t h e  SummaPJ of 
thc Preliminary Study, below, has been developing expert ise  azd procedures 
pr imari ly  t h r o w n  a c t i v i t i e s  a t  t h e  INedical Division of Oak Ridge Associated 
Univers i t ies ,  Oak Ridge, Termessee. 
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T11e p ro jec t  shotlld be of cxccpt ional  va lue ,  because of t h e  exposure 0:‘ 
p a r t i c i p a t i n g  s tuden t s  t o  methods o f  applying modern sophis t ica ted  equipment 
arrcI computers d i r e c t l y  t o  c l i n i c a l  s tud ies .  Aspects of  this research  should 
provide d i r e c t  source ma te r i a l  f o r  t h e  course i n  General Physics taught  by 
t h e  i n v e s t i g a t o r  t o  biology and chemistry majors from a biomedical viewpoint. 

1030415 
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NORTH CAROLINA CENTRAL UNIVERBITV 
DURHAM, NORTH CAROLINA P7707 

November 7 ,  1972 

DETARTMENT OF BIOLOGY 

D r .  Gould Andrews, Chief 
The Medical Div is  ion ,  
Oak 3idge Associated U n i v e r s i t i e s  
O a k  Ridge, Tenn. 

Dear 9r. Andrewe: 

Enclosed a r e  t h e  o r i g i n a l  and t h r e e ( 3 )  copies  of t h e  Optional  
Spec ia l  Assurance requi red  for coapl iance w i t h  DHEW po l i cy  in  con- 
nec t ion  w i t h  D r ,  K i m ' s  p r o j e c t ,  "Pre-Glinical  S t u d i e s  of t h e  Appli- 
c s t i o n  of a Computer-Interfaced Gma-Ray Spectrometsr f o r  Dynamic 
Function Testa." 

The form has been i n i t i a t e d  a t  Morth Carol ina Central Univers i ty  
(NCCU) fo l lowing  a review by NCCU's  Local Corn i t t ee  on Hman 3tudies .  
T h i s  form must now be signed by zn o f f i c i a l  of your organiza t ion  
fol lowing a review of t h e  p r o j e c t  by t h e  Corn i t t ee  on Hunan Studies .  

The completed forms should then be forwsrded t o  Dr. !*$ark H. 
Conner ( I n s t i t u t i o n a l  Re la t ions  Branch, Divieion of Research Grants,  
DEW) a3 ind ica t ed  on t h e  copy of his enclosed l e t t e r (  7/11/72). 
We shall be happy t o  r ece ive  a copy of  t h e  mc losed  completed form, 

If a d d i t i o n a l  i n fo rna t ion  i s  requi red  by your o r g m i z a t i o n ,  
p l ease  do n o t  h e s i t a t e  t o  c a l l  o r  write 3r. K i n  o r  me. Thank 
you for your cooperation in t h i s  csncern.  

S i nce r  e l  y your s , 

Enclosures  

W. 8. P a t t i l l 6 ,  Jr. 
Prograrn a i r e c t o r  
MSBS( Grant # 1 so6 33 08049-01) 
Tel, 919-682-2171, Ext. 407 
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MEMORANDUM 

TO Dr. G. A .  Andrews DATE 5 December 1972 - 
SUBJECT COOPERATION ON DR. KIM'S PROJECT, RECOMMENDATIONSCONCERNING __. 

COPIEB TO Dr, Goswitz. Mr. Harmon, file 
-- ~- --- 

Dr. Kim and the North Carolina Central University are submitting 
this grant proposal to DHEW for the design and construction of a 
multiprobe counting system. If approved, they would eventually 
use such a system in some of their graduate activities. The 
development will be completed in Durham, and initial tests will 
be done there using animal subjects. When these tests are 
completed, the equipment will be transported here and operated 
in parallel with some of our four-probe counter studies. 

Dr. Kim's request to ORAU is not directed toward doing a large 
series of studies on some kind of patient abnormality; rather, 
it is directed toward lending "authenticity" to their project 
for its acceptance and continued support at NCCU in Durham. 
After doing some measurements alongside Dr. Goswitz's normal 
studies here, this equipment, and accumulated data, would be 
returned to Durham for use in Dr. Kim's department. 

I would recommend the following action be taken: 

1. This proposal should be brought before the Human Use 
Committee next week for approval. Afterwards the 
proposal could be signed by us and forwarded to NCCU. 

2 .  NCCU should agree that their measurements will be performed 
in parallel with our normal four-probe experiments, and 
that no extra radioactive doses will be given. 

3 .  NCCU should agree that the transportation, operation, 
safety, and liability for the special counting equip- 
ment is their responsibility. - 

Q 4 .  Since this w o r k  will require some assistance on our part, 
w NCCU should agree to include cooperating members of our 
cz, clinical/instrumentation staffs as co-authors on any 
c 
00 

development paper that might result. 

These recommendations should have the concurrence of Dr. 
Edwards, Dr. Goswitz, and Mr. Harmon. 

D 

f A .  C. MorrisyJr. 

ACM:vrs 
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OAK RiCGE ASSOCIATED UNI'IEXSITIES 

r. 0. uos 1 1 7  

0.41,: RIDGE,  TENNESSEE 37330 

lNCOHl'Oh.\TI.D 

4 January 1973 

Dr. Mark H. Conner 
Institutional Relations Branch 
Division of Research Grants 
Dept. of  Health, Education E, Welfare 
National Institutes of Health 
Bethesda, Maryland 20014 

Dear Dr. Conner: 

In compliance with the request by Mr. W. H. Pattillo, 
Program Director at the North Carolina Central University, 
I am enclosing the original and three copies of the DHEW 
Optional Special Assurance required for Dr. I(. H. Kim's 
project entitled "Preclinical Studies of the Application 
o f  a Computer-Interfaced Gamma-Ray Spectrometer for Dynamic 
Function Tests . I1 

The Committee on Human Studies of the Medical Division, Oak 
Ridge Associated Universities, met on 19 December 1572 and 
considered Dr. Kim's request. It was approved without 
modification. 

\Ye are looking forward to a collaboration with the NCCU 
staff on this project, 

If there is any further information the ORAU Medical Division 
can supply, please advise me. 

Sincerely yours, 
A 

@&a4 /'/' 
A .  C. Morris, C r .  
Senior Scientist 

ACM:vrs 

cc: Dr. K .  H. Kim 
Nr. h'. H. Patillo, Jr. 
a. G ,  A .  Andrews 
Dr. F. A .  Goswitz 
Nr. J. H, Harmon 

Enclosures: DHEN Optional Special Assurance plus 3 copies. 



APPLICATION FOR THE USE OF H W Y S  AS EWERIMENTAL SUBJECTS 

t 

TO : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Assoc ia ted  U n i v e r s i t i e s  and 
Oak Ridge N a t i o n a l  Labora tory  

Date:  November 25, 1973 

P r i n c i p a l  I n v e s t i g a t o r :  F r a n c i s  A. Goswitz, M.D. 

Co-Inves t iga tors  : 

T i t l e  of P r o j e c t :  Comparison of Indium-111 C h l o r i d e  and Indium-111 S u l f u r  
C o l l o i d  i n  E v a l u a t i o n  of Bone Marrow D i s o r d e r s  

I .  O b j e c t i v e s  of  Experiment 

A. Purpose 

The o b j e c t i v e  i s  t o  de te rmine  which a g e n t  is  s u p e r i o r  o r  whether  b o t h  
a g e n t s  are n e c e s s a r y  t o  e v a l u a t e  p a t i e n t s  w i t h  bone marrow d i s o r d e r s  
o r  p o t e n t i a l  marrow a b n o r m a l i t i e s  b e f o r e  and a f t e r  treatment of t h e i r  
pr imary d i s e a s e .  

B .  Background I n f o r m a t i o n  

The marrow can b e  scanned b l a b e l i n g  t h e  r e t i c u l o - e n d o t h e l i a l  system 
w i t h  r d i o c o l l o i d s  (e .g .  '"AU) o r  by l a b e l i n g  t h e  e r y t h r o n  w i t h  52Fe. 
The lg8Au c o l l o i d  i s  u s u a l l y  uniform i n  s i z e  b u t  p r e s e n t s  a r a d i a t i o n  
hazard  t o  t h e  l i v e r ;  9 9 9 c S  c o l l o i d  i s  a l a r g e r - s i z e  p a r t i c l e  and o f t e n  
accumulates  i n  t h e  l u n g  making i n t e r p r e t a t i o n  between r i b  an$ l u n g  uptake  
d i f f i c u l t .  P r o d u c t i o n  problems and a s h o r t  h a l f - l i f e  make Fe unavai l -  
a b l e  f o r  r o u t i n e  use .  Iron-59 i s  u n s u i t a b l e  f o r  c o n v e n t i o n a l  imaging. 
Indium-111, which b i n d s  t o  t r a n s f e r r i n ,  p o s s e s s e s  i d e a l  p h y s i c a l  and 
r a d i o b i o l o g i c a l  c h a r a c t e r i s  t i c s  a s  a t r a c e r .  F a r r e r  and a s s o c i a t e s  
found s e l e c t i v e  uptake  by bone marrow from l1 l -1n- t ransfer r in  t o  b e  
f a r  s u p e r i o r  t o  t h o s e  o f  99?c S c o l l o i d  i n  h e m a t o l o g i c a l l y  normal 
p a t i e n t s  (J .  Nuc. Med 1 3 :  429, 1972 b s t r a c t ) .  L i v e r  and s p l e e n  
v i s u a l i z e d  p o o r l y  s u g g e s t i n g  c h a t  "'In was n o t  l a b e l i n g  t h e  r e t i c u l o -  
e n d o t h e l i a l  system. Non-red marrow o f  t h e  bones w a s  a l s o  p o o r l y  
v i s u a l i z e d .  The t r a c e r  d i s a p p e a r e d  from t h e  plasma w i t h  a n e t  h a l f -  
t i m e  of about  11 h o u r s ,  c o n s i d e r a b l y  l o n g e r  than t h e  normal h a l f -  
d i s a p p e a r a n c e  t i m e  o f  1-2 hours  f o r  r a d i o a c t i v e  i r o n .  There was no 
i n c o r p o r a t i o n  of  t h e  t racer  i n t o  e r y t h r o c y t e s  up t o  96 h o u r s  ( c e r t a i n l y  
some r a d i o i r o n  i s  u t i l i z e d  normalized by 96 h o u r s ) ,  b u t  then  i t  appeared 
i n  c i r c u l a t i n g  e r f i y t h r o c y t e s  and l e u k o c y t e s  ; w h i t e  blood c e l l s  do n o t  
i n c o r p o r a t e  s i g n i f i c a n t  amounts of r a d i o i r o n  ( F a r r e r ,  American S o c i e t y  
of Hematology program, p .  56 ,  a b s t r a c t  70, 1972) .  
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L i l i e n  e t  a 1  (J .  Nucl. Med. 1 4 :  184-186, 1973) a l s o  f e l t  indium-111 
c h l o r i d e  had s e v e r a l  p r o p e r t i e s  i d e a l  f o r  marrow imaging and t h a t  
i o n i c  i n d i u K e t a b o l i z e d  s i m i l a r l y  t o  i r o n .  When i n j e c t e d  i n t r a -  
venously a t  a c i d  pH, indium b i n d s  v i r t u a l l y  q u a n t i t a t i v e l y  t o  
t r a n s f e r r i n  and appears  t o  compete w i t h  i r o n  f o r  t h e  same b i n d i n g  
s i tes .  Reported average  plasma h a l f - t i m e  d isappearance  v a l u e s  
ranged from 6-10 h o u r s ,  a l s o  l o n g e r  t h a n  r a d i o i r o n .  They sugges ted  
t h a t  indium is  a c t u a l l y  i n c o r p o r a t e d  i n t o  t h e  m e t a l l o p o r p h y r i n  i n  t h e  
p l a c e  of  i r o n .  

11. Methods of  Procedure:  

The 'l1In c h l o r i d e  i s  s u p p l i e d  i n  d i l u t e  h y d r o c h l o r i c  a c i d ,  approximate ly  
0 .03  N H C 1  from t h e  Oak Ridge N a t i o n a l  Labora tory  o r  as a rad iopharmaceut ica l  
from a commercial manufacturer  (Medi-Physicis,  I n c .  o r  New England Nuclear ) .  
I f  t h e  agent  i s  o b t a i n e d  a s  a rad iochemica l ,  t h e  product  w i l l  be  s t e r i l i z e d  
by a u t o c l a v i n g  and M i l l i p o r e  f i l t r a t i o n ,  r a d i o a s s a y e d ,  and t h e n  i n j e c t e d  
i n t r a v e n o u s l y  i n  a dose of 0.5-2 m C i  p e r  p a t i e n t .  I f  i t  is  o b t a i n e d  as a 
r a d i o p h a r m a c e u t i c a l ,  t h e  compound w i l l  b e  i n j e c t e d  a s  a l r e a d y  p r e p a r e d  a t  
i t s  a c i d  pH. 

111 The I n  s u l f u r  c o l l o i d  w i l l  b e  p r e p a r e d  by converging t h e  c h l o r i d e  t o  t h e  
s u l f u r  c o l l o i d  by t h e  sodium t h i o s u l f a t e  method u s i n g  t h e  same " K i t "  p rocedure  
now used i n  t h e  p r e p a r a t i o n  of 99mTc s u l f u r  c o l l o i d  from p e r t e c h n e t a t e .  I f  
t h e  t h i o s u l f a t e  method f a i l s  t o  p r o v i d e  a s a t i s f a c t o r y  r a d i o c o l l o i d ,  w e  w i l l  
u s e  t h e  hydrogen s u l f i d e  method as developed a t  Brookhaven N a t i o n a l  Labora tory  
(IJ. Hauser e t  a l :  New York S t a t e  J .  Med. 70: 848-854, 1970) o r  as p r e v i o u s l y  
performed by Hayes and h i s  group a t  t h e  ORAU Medical D i v i s i o n .  P insky  and 
co-authors  (Southern Med. J .  P r o c e e d i n g s  of S o u t h e a s t e r n  SOC. N .  Med. Meeting 
November 1 -4 ,  1972)  found s u l f u r  c o l l o i d  p r e p a r e d  by t h e  hydrogen s u l f i d e  
method t o  b e  s u p e r i o r  i n  r e t i c u l o e n d o t h e l i a l  marrow uptake t o  s u l f u r  c o l l o i d  
prepared  by t h e  sodium t h i o s u l f a t e  method. 

Total-body r e c t i l i n e a r  scans  w i l l  b e  performed about  15-60 minutes  a f t e r  
i n j e c t i o n  of  t h e  1l1In c h l o r i d e .  
be done 24 h o u r s  a f t e r  i n j e c t i o n  of t h e  dose .  
i n  p a t i e n t s  w i t h  a v a r i e t y  of marrow d i s o r d e r s .  
medicine s t a f f  and t h e i r  commitments t o  o t h e r  s t u d i e s ,  t h e  t i m e  t o  accomplish 
t h i s  work would r e q u i r e  a t  l e a s t  1 2  and p o s s i b l y  18 months. 

I n  10 p a t i e n t s  e x t e r n a l  organ c o u n t i n g ,  whole-body r e t e n t i o n ,  and b lood  
samples c o l l e c t e d  a t  112, 1, 2 ,  4 ,  8,  and 24 h o u r s ,  5 and 1 2  d a y s ,  w i l l  b e  
done t o  compare d i s t r i b u t i o n  and d i s a p p e a r a n c e  t i m e s  w i t h  t h e  two a g e n t s .  

The indium-111 s u l f u r  c o l l o i d  s c a n  w i l l  
We a n t i c i p a t e  doing  100 scans 

With o u r  p r e s e n t  n u c l e a r  

- 
0 
W 
cz3 
s 
QD 
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111. P o s s i b l e  Hazards and T h e i r  E v a l u a t i o n :  

L i l i e n  s t a t e s  t h a t  p r e l i m i n a r y  dosmetry c a l c u l a t i o n s  a c c o r d i n g  t o  Graham 
i n d i c a t e s  a dose of 3.6 r a d s / m C i  t o  marrow, 4 .5  rads/mCi t o  t h e  l i v e r ,  and 
0.5 rad/mCi t o  t h e  t o t a l  body (J. Nuc. Fled. 1 4 :  1 8 6 ,  1973) .  These c a l c u l a t i o n s  
are based  on h i g h l y  c o n s e r v a t i v e  e s t i m a t e s  of  t h e  b i o d i s t r i b u t i o n  of indium, 
s t u d i e s  of which a r e  b e i n g  under taken .  Indium-111 h a s  a p h y s i c a l  h a l f - l i f e  
of 2.8 days .  
photons ,  173 Kev (89% p e r  d i s t i n t e g r a t i o n )  and 247 Kev (94% p e r  d i s t i n t e g r a t i o n ) .  
It i s  produced by p r o t o n  bombardment of e n r i c h e d  "'Cd a t  Oak Ridge N a t i o n a l  
Labora tory  and s u p p l i e d  t o  t h e  H e d i c a l  D i v i s i o n  f r e e  of cadmium i n  t h e  carrier- 
free form. 

I t  decays by e l e c t r o n  c a p t u r e  w i t h  t h e  emission of two gamma 
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The proposed dosage f o r  both indium-111 c h l o r i d e  and s u l f u r  c o l l o i d  t o  
t h e  p a t i e n t  w i l l  b e  0.75 m C i / M 2  body s u r f a c e  a r e a .  Both a g e n t s  w i l l  b e  
a d m i n i s t e r e d  i n t r a v e n o u s l y .  S tandard  man i s  approximately 1 . 6  M s o  
t h a t  t h e  t o t a l  dose i n j e c t e d  would be 1 . 2  m i l l i c u r i e s .  

2 

No r e p o r t s  can be found i n  t h e  l i t e r a t u r e  p e r t a i n i n g  t o  t h e  organ 

44, c S c o l l o i d ,  t h e n  approxi-  
d i s t r i b u t i o n  of  111In  s u l f u r  c o l l o i d .  
d i s t r i b u t i o n  as 113mIn r a d i o c o l l o i d  o r  
mately 80% would d i s t r i b u t e  t o  t h e  l i v e r .  (Goodwin, Nucleonics ,  Nov. 
1966) .  H e  estimates t h a t  t h e  r a d i a t i o n  dose  t o  t h e  l i ve r  i s  -0.55 
rads/mCi 113mIn a d m i n i s t e r e d .  
30 days.  

i t  f o l l o w s  t h e  same 

The b i o l o g i c  h a l f - l i f e  is  approximately 

I V .  Radio iso topes  and New Drugs: 

No new r a d i o i s o t o p e s  o r  new drugs  a r e  r e q u e s t e d .  No r e p o r t s  r e g a r d i n g  
t h e  uses  o f  111In s u l f u r  c o l l o i d  i n  p a t i e n t s  have appeared i n  t h e  l i t e r a t u r e  
t o  my knowledge, b u t  113mIn c o l l o i d  has  been shown t o  b e  a n  a t t r a c t i v e  l i v e r  
and s p l e e n  scanning  a g e n t .  (Goodwin, S t e r n  and Wagner: A new r a d i o -  
pharmaceut ica l  f o r  l i v e r  s c a n n i n g ,  Nucleonics  , Nov. 1966) (Potchen and 
Adatepe: L i v e r  and Spleen  S c i n t i s c a n n i n g  w i t h  113m-Indium: A C l i n i c a l  
P a t h o l o g i c  C o r r e l a t i o n ,  Am. J. Roentgenol.  106:  739-744, August 1969) .  

V. R e s p o n s i b i l i t y  of P r i n c i p a l  I n v e s t i g a t o r :  1 
The same ORAU consent  form as is  r e q u i r e d  f o r  o u r  o t h e r  e x p e r i m e n t a l  
a g e n t s  w i l l  b e  u s e d n  t h i s  s t u d y  t o  o b t a i n  approval  from t h e  p a t i e n t .  

S t a r t i n g  Date: January  1, 1974 

S i g n a t u r e s  : G. &..cx.L,L$ ''13 P r i n c i p a l  I n v e s t i g a t o r  

Co-Inves t i g a  t o r  

Co-Inves t iga tor  

Co-Inves t iga tor  

D I V I S I O N  REVIEW : 

The a p p l i c a t i o n  d e s c r i b e d  above has  been reviewed and approved. 

S i g n a  t u r e  

T i t l e  

I n s t i t u t i o n  

Date 

I030484 



, l y . - .  Francis  A .  Goswitz ,  1i .D.  PROPOSAL :is. - 7 3 - 3  
L ~ . S ~ : :  SUE:.fITTiSG PR0POS.h.L 

i ) ~ j C 2 Z P i I G > l :  Comparison of In-111 c h l o r i d e  and In-111 s u l f u r  c c l l o i d  i n  
eva lua t ion  of bone narrow d i s o r d e r s  (Ireno of Nov. 28, 1973.  

This proposal  was considered i n  two p a r t s .  This approval  i s  g iven  f o r  t h e  
use of In-111 ch lo r ide .  

Radiophar~aceuticzl nay not - be ed&is t e red  to pregEz=t - .czt ie i~t  : 

O t h e r :  Radiopharmaceutical  nay n o t  be used i f  I n - l l k n  i s  p resen t  i n  a n  
. amount t h a t  would c o n t r i b u t e  n o r e  than 10% of t h e  In-111 dose. 

The  C o n i t t e e  diszpproves f o r  the following reasons: 

?EB"t-P 

Bereer 

C l o u t i e r  

E d w a r d s  

Harmon 

:!ayes 

Lushhaugh 

f 0 3 0 4 8 5  



DZS2XIPTIGN : 
Comparison of In -111  c h l o r i d e  and In-111 s u l f u r  c o l l o i d  i n  
e v a l u a t i o n  of bone marrow d i s o r d e r s  (t'emo of  Rov. 28,  1973) .  

This p r o p o s a l  was c o n s i d e r e d  i n  two p a r t s .  
t h e  use of In-111 s u l f u r  colloid i n  humans. 

This d i s a r p r s v a l  is  f o r  t h e  

a The C o m i t t e e  approves  with th2 fo l lowing  l k i t 2 t i o n s :  

RzCiopharc2ceutical nay- may not- b z  z d n i n i s t e r e d  to p a t i m r s  cder  
18 y e a r s  of ag2- 

Redlopharnaceut icd.  nay- may not- b e  adnhistered t o  p r e g c z l f . ' . c t f i e ; l t  : 

The Co-ittee d i s e p p r o v e s  for th2 following i 2asons :  

L = t t i t i o n a l  work n e e d s  t o  be  done on t h e  F r e F a r a t i o n  of t h e  s u l f u r  
=: l loid a n d  its d i s t r i b u t i o n  and r e t e n t i o n  i n  a n i m a l s .  

1 0 3 0 4 8 b  



C r 3  : CO:*P!LTTEE ON 11U3US STUDIES 
Ozk P..idge ' k s o c i a t c d  U n i v e r s i t i e s  and 
Oak Ridgc  Y a t i o n a l  Loborarory  

Date :  ?!ovenber 23, 1 9 7 3  

P r i n c i p a l  I n v e s t i g a t o r :  F r a n c i s  A .  G o s v i t z ,  t1.D. 

Co-Inves t i g a t o r s  : 

T i t l e  of P r o j e c t :  Comparison of Indiun-111 C h l o r i d e  and Indium-111 S u l f u r  
C o l l o i d  i n  E v a l u a t i o n  of Bone Marrow D i s o r d e r s  

I. O b j e c t i v e s  of E q e - r i n e n t  

A. P u r p o s e  

The o b j e c t i v e  i s  t o  de te rmine  v h i c h  a g e n t  is  s u p e r i o r  o r  w h e t h e r  Lorh 
z r s n t s  are n e c e s s a r y  t o  e v a l u z t e  p a t i e n t s  w i t h  bone marrox d i s o r d e r s  
z z  2 , o t e n t i a l  marrow a b n o r m a l i t i e s  b e f o r e  and a f t e r  t r e a t n e n t  of t h e i r  
; r5Tary d i s e a s e .  

3 .  3zckground I n f o m a t i o n  

3 s  i22rrow can b e  scanned bv l a b e l i n g  the r e t i c u l o - e n d o t h e l i a l  sys tea 
with r d i o c o l l o i d s  (e.g. Ig8Au) o r  by l a b e l i n g  t h e  e r y t h r o n  w i t h  52Fe. 
The 19'bu c o l l o i d  i s  u s u a l l y  u n i f o r m  i n  s i z e  b u t  p r e s e n t s  a r . z d i z t i c n  
h z z a r d  to t h e  l i v e r ;  99?L'cS c o l l o i d  is  a l a r g e r - s i z e  p a r t i c l e  and o f t a n  
z c c c m u l a t e s  i n  t h e  lung  Eaking i n i e r p r e t a t i o n  b2tv2en r i b  an4 lung cptzke 
d i f f i c u l t .  
a j l e  f o r  r o u t i n e  u s e .  Iron-59 i s  u n s u i t a b l e  f o r  c o n v e n t i o n a l  inaging. 
I n d i m - 1 1 1 ,  which b i n d s  t o  t r a n s f e r r i n  , p o s s e s s e s  i d e a l  p h y s i c a l  acG 
r z d i o b i o l o g i c a l  c h a r a c t e r i s t i c s  2s a t r a c e r .  F a r i e r  and a s s o c i e t z s  
fcund s e l e c t i v e  u p t a k e  by bone marrow f r o s  l l l I n - t r a n s f e r r i n  t o  b e  
f a r  s a p e r i o r  t o  t h o s e  of  9 9 9 c  S col!.oid i n  h e m t o l o g i c a l l y  nc rnz l  
p a t i e n t s  (J. Kuc. lied 13: 429 ,  1972 a l l s t r a c t ) .  L i v e r  and s p l e e n  
v i s c a l i z e d  p o o r l y  s u g g e s t i n g  t h a t  "'~n i;zs n o t  l a b e l i n g  the rzticulo- 
endothelial sys tem.  Non-red marrow o f  t h e  bones was zlso p o o r l y  
v i s c z l i z 2 d .  The t r a c e r  d i s a p p e a r e d  from t h e  p l a s ~ ~  i J i t i i  i? n e t  h e l f -  
tize of  about  11 l iours ,  c o n r i d e r z b l y  l o n g c r  t h m  the n o m a 1  i l z l f -  

P r o d u c t i o n  ?robl .ens  2nd a s h o r t  h e l f - l i f e  c a k e  5-Ee c z a v z i l -  

c disclp::earanc.e r i m  of 1-2 h o u r s  f o r  i-acLi.oac~ive i r o n .  TIiere v z s  1-0 

w S C X  r z l i o i r c n  i s  u L i l i z c d  n o m a l i , z e d  b y  9 6  h o u r s ) ,  b u t  t h e n  i t  ;_;?;.zrcd 
u i ~ .  c i r c u l a t i n g  e r h y t h r o c y t e s  and leu!cnc;Jtcs ; *,:hiti3 5 l o o d  c e l l s  63 !:CL 

&= i n c o r p o r a t e  s i g n i f i c a n t  anounts  of  rec i io i ron  ( Y z r r c r ,  k x r i c e n  SCC~E;): 
03 of !iczatology program, p. 5 6 ,  a b s t r a c t  79, 1.372). 
-A 

Q i n c o r p o r n c i o n  o f  t h e  t r a c e r  i i l t o  e r y t i i r o c y t c s  up :o 96 h o u r s  (c.~r:ai>l >- 
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i 

I , i l i c ? : ?  e t  21. (J .  r\Tuci. !.:ed. 1.4 :  184-12.6,  i 9 7 3 )  n l s o  f e l t  i n d i u ? - l . i l  
c i i lor . ide Il;id sev;lr,?l p roperL:j.cs i d d a l  f o r  m i r z o : ~  imzging ar.6 t h z t  
i o n i c  indiu;nt r ; :etabolized s i m i . l n r l y  t o  i r o n .  !-5cn i n j e c t e d  i n c r a -  
v e n o i s l y  a t  a c i d  pli , indium b i n d s  v i r t . u n l l y  q u n n t i t a t i \ * e l y  t o  
t r a n s f e r r i n  and a p p e a r s  t o  c o x p e t e  v i t h  i r o n  f o r  thc: sac2 b i n d i n g  
s i tes .  
rangcd from 6-10 hours  , also l o n g e r  t h a n  r a d i o i r o n .  
t h a  & indium i s  a c t u a l l y  incorporaLed i n t o  t h e  n e c a l l o p o r p h y r i n  in t ‘ ! iS  

p l a c e  o f  i r o n .  

,.< <.-.-’ 

3 e p o r t e d  average  plasrra  h a l f - t i n e  d i s a p p e a r a n c e  v a l u s s  
They s r ! g g e s c e l  

11. Xethods o f  Procedure : 

The ”‘In c h l o r i d e  i s  s u p p l i e d  i n  d i l u t e  h y d r o c h l o r i c  e c i d ,  a p p r o ~ i a a t e l y  
0 .03  N H C 1  from t h e  Oak Pddge N a t i o n a l  L a b o r a t o r y  o r  as a r a d i c ~ h ~ m 2 c e u t i c ~ l  
f r o 3  a coE:?ercial  m a n u f a c t u r e r  (P!edi-Physicis , I n c .  o r  New England S u c l e a r )  . 
i f  t h e  a g e n t  i s  o b t a i n e d  a s  a r a d i o c h e m i c a l ,  t h e  p r o d u c t  w i l l  be  s:erFlFzed 
by a u t o c l a v i n g  and ? f i l l i p o r e  f i l t r a t i o n ,  r a d i o a s s a y e d ,  and t h e n  i n j e c t e d  
i n t r a v e n o u s l y  i n  a dose of 0.5-2 . E C i  p e r  p a t i e n t .  I f  i t  i s  o b t a i n e d  as a 
r a d i o p h a r n a c e u t i c a l ,  t h e  conpound w i l l  b e  i n j e c t e d  as a l r e a d y  p r e p ~ r e d  a t  
i t s  a c i d  pH. 

The ”‘In s u l f u r  c o l l o i d  w i l l  b e  p r e p a r e d  by c o n v e r t i n g  t h e  c h l o r i 2 e  t o  t h e  
s u l f u r  c o l l o i d  by t h e  sodium t h i o s u l f a t e  n e t h o d  u s i n g  the s a x  ‘‘KFt” p r o c e d u r e  
now used  i n  t h e  p r e p a r a t i o n  of  99mTc s u l f u r  c o l l o i d  from p e r t e c k r z G t e .  I f  
che t h i o s u l f a t e  mezhod fails t o  p r o v i d e  2 s a t i s f a c t o r y  r a d i o c o l l z l ? ,  xe :sill 
u s e  Ch2 hydrogen s u l f i d e  method as developed a t  Brookhaven ?:atLC--’ 
(!.I. s .user e t  a l :  New Yoxk S t a t e  3 .  Xed. 70: 845-554,  1979) o r  2s ? r e r L o u s l y  
pSrfz=.2d by Hayes and h i s  group a t  t h e  Oft.1-U P!edical D i v i s i o n .  P i ~ s k y  and 
cc-l-rfiors (Southern Pled. J. P r o c e e d i n g s  of S o u t h e a s t e r n  SOC. N. >lid.  t I22t ing 
i \ C . = L ? r  1-4,  1972)  found s u l f u r  c o l l o i d  p r e p a r e d  by t h e  hydrogen s u l f i d e  
n~=?.eS t o  b e  s u p e r i o r  i n  r e t i c u l o e n d o t h e l i a l  n a r r o v  uptake  t o  s u l f u r  c o l l o i d  
prep2rl-d by the s o d i u n  t h i o s u l f a t e  method. 

,-dA - .  L z z o r a t o r y  
-- 

*I __---  

Total-body r e c t i l i n e a r  sciins w i l l  b e  p e r f o r n e d  a b o u t  15-60 d n u t e s  z f t e r  
i n j e c t i o n  of t h e  l l l I n  c h l o r i d e .  The indium-111 s u l f u r  c o l l o i d  s c a n  w i l l  
b e  done 24 h o u r s  a f t e r  i n j e c t i o n  o f  t h e  d o s e .  We a n t i c i p a t e  doing  100 scms 
i n  p a t i e n t s  w i t h  a v a r i e t y  of nar row d i s o r d e r s .  !.?ith o c r  p r e s e n t  n u c l e a r  
m d i c i n e  s t a f f  2nd t h e i r  com. i tnzr , t s  t o  o t h e r  S t U d i e s ,  t h e  t i E z  t o  a c c c . ? l l s h  
t h i s  \<or% would r e q u i r e  a t  l e a s t  1 2  end p o s s i b l y  1s months. 

I n  10 p a t i e n t s  e x t e r n a l  organ c o u n t i n g ,  whole-body r e t e n t i o n ,  a i d  b l o o d  
saz?les c o l l e c t e d  a t  1/2, 1, 2 ,  4 ,  8 ,  and 24  h o u r s ,  5 and 1 2  d a y s ,  vi11 b e  
dorx t o  coapare  d i s t r i b u t i o n  and d j - s q p e a r a n c e  t ims with tht3 t x o  2sz” t” .  

111. Z’ossihlc Hazards 2nd The i r  EvaIuatLon:  
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IV. 

T:?2 p r c p a s e d  dosage f o r  b o t h  indiua-111 c h l o r i d e  and s u l f u r  c o l l o i d  t o  
t:?c p a t i e n t  i.:ill b z  0 .75 d i / i . 1 2  body s u r f a c e  area!. 1;oih age-nts will Le 
a 2 m i n i s t e r e d  i n t r a v e n o u s l y .  
t h z t  t h e  t o t a l  dose i n j e c t e d  would be 1.2 m i l l i c u r i e s .  

S t a n d a r d  w n  i s  z p p r o s i c a t e l y  1 . 6  2;' s o  

?yo r e p o r t s  can  be  found i n  t h e  l i t e r z t u r e  p e r t a i n i n g  t o  t h e  organ 
d i s t r i b u t i o n  of l l l I n  s u l f u r  c o l l o i d .  
d i s t r i b u t i o n  as 113nIn r a d i o c o l l o i d  o r  
m t e l y  SO% would d i s t r i b u t e  t o  the l i v e r .  
1 9 6 6 ) .  
r a d s / i S i  113nIn adc l in i s  t e r e d  . 
33 days .  

64 3 i t  f o l l o u s  t h e  same 
-Tc S c o l l o i d ,  t h e n  ap?ro:.:i- 

(Goodvin, K u c l e o n i c s ,  Kov. 
H e  estimates that  t h e  r a d i a t i o n  d o s e  t o  t he  l i ve r  i s  - 9 . 5 5  

The b i o l o g i c  h a l f - l i f e  i s  approizinetely 

R a d i o i s o t o p e s  and N e w  Drugs:  

KO nev r a d i o i s o t o p e s  o r  new d r u g s  are  r e q u e s t e d .  lu'o r e p o r t s  r e g a r z i n g  
t h e  u s e s  of  1 l l I n  sulfur c o l l o i d  i n  p a t i e n t s  have appeared  i n  t h e  literatcre 
t o  my knowledge, b u t  113nIn c o l l o i d  h a s  b e e n  shoGm t o  b e  an  a t t r a c t i v e  l i v e r  
and  s p l e e n  s c a n n i n g  a g e n t .  (Goodwin, S t e m  and Wagner: A n e v  r a d i o -  
pharol.zceutica1 f o r  l iver  s c a n n i n g ,  E i u c l e k i c s  , Nov. 1366) (Eotchen and 
Adatepe :  L i v e r  2nd S p l e e n  S c i n t i s c a n n i n g  with 113n-Indium: A C l i n i c e l  
P a t h o l o g i c  C o r r e l a t i o n ,  Am. J. Roentgsnol.  106: 739-744, August 1959) .  

R e s p o r s i b i l i t y  of  P r i n c i p a l  Inves t i g a i o r :  

T'nz SEZS ORAU c o n s e n t  form as is  r e q u i r e d  for o u r  o t h e r  e - x p e r i c e n t s l  
ag=z:z :;211 b e  u s i d  k~ this s t u d y  t o  o b t a i n  a p p r o v a l  from t h e  p a 2 i e n t .  

Scarti:-: Zzte: J a n u a r y  1, 1974 
' ,  

S2gnzCures  : /avd.cxfl d r  Q. 9swcz, P r i n c i p a l  I n v e s t i g a t o r  

i 
Co-Inves t i g a  t o r  

Co-Inves t i  gat0 r 

C o - I n v e s t i g z t o r  

DIVISION FSV1Ei.I: 

The q ~ p l i c a t i o n  d e s c r i b e d  above has b e e n  r ~ v i e i . r e d  and approved.  

T i t l e  

I n s t i t u t i o n  

I)a t c 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

I .  

Principal Investigator F r d  A. Goswitz Ident. No. 28 

lfur Colloid - Project Title nf - su 
in Evaluation of Bone Marrow Disorders 

. .  . . .  

,. . ~ _  ,-*- J-.. 1. _ . . .  . .  

2. 

5. 

4. 

In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project or  activity are: 

The committee states that adequate safeguards against these risks 
have been provided. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate : 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: 

Other committee comments : 

?Ibis proposal was mailed out to the committee prior to the 11 Dec. meeting 

meeting since the Medical Radionuclide Committee didn't approve it in i ts  
present form. 

but the investSPator withdrew it from consideration on the day of the 

4 i Approve 
3 

Chairman of committee 
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MEMORANDUM 

- , I s o t o p e  Committee DATE November 28 ,  1973 

CO>!J?ARISON OF IXDILJN-111. CHLORIDE AND IKDTL?l -111  SULFUR COLLOID I!J Ei'ALUATIO:; S U B J E C T  
OF BOAT I't4RROI.l IILSOWERS (See p r o p o s a l  o n  t h i s  t o p i c  s u b m i t t e z  t o  Human Use Commitc 

1. P r o p o s a l :  

t o  b e  f a r  s u p e r i o r  t o  t h o s e  of  "?c S c o l l o i d  i n  h e m a t o l o g i c a l l y  normal p a t i e n t s  ( J .  Nucl:  
pied. 13: 429 ,  1972 ( a b s t r a c t ) ;  Blood,  December 1972,  American SOC. Hematology ( a b s t r a c t ) .  
L i l i e n  and co -au thor s  (J. Nucl Med. 1 4 :  184-166, 1973)  conf i rmed t h i s  f i n d i n g  and r e p o r t e d  
on t h e  v a l u e  o f  l l l In -ch lo r ide  as a new a g e n t  f o r  bone marrow imaging. Our proposed s t u d y  
is  t o  d e t e r m i n e  whe the r  " 'In-sulfur c o l l o i d  is  s u p e r i o r  a s  a scann ing  agen t  o r  whether  
b o t h  a g e n t s  are n e c e s s a r y  t o  e v a l u a t e  p a t i e n t s  w i t h  bone marrow d i s o r d e r s  b e f o r e  and a f t e r  
t r ea tmen t  of  t h e i r  p r imary  d i  ease. 
s y s  t e n  of  t h e  bone marrow, l l ' In-sulfur  c o l l o i d  t h e  r e t i c u l o - e n d o t h e l i a l  sys tem.  

F a r r e r  and a s s o c i a t e s  found e lec t ive  u p t a k e  by  t h e  bone marrow from '"In - t r a n s f e r r i n  

l l l In-ch lor ide  supposedly  l a b e l s  t h e  e r y t h r o p o i e t i c  

2. R a d i o i s o t o p e :  
Indium-111 h a s  a h a l f - l i f e  of  2 . 6  days .  It  decays  by e l e c t r o n  c a p t u r e  w i t h  the emiss ion  

of two gamma pho tons ,  1 7 3  Kev ( 6 9 % / d i s i n t e g )  and 247 Kev ( 9 4 % / d i s i n t e g . ) .  I t  nay be  
s u p p l i e d  t o  t h e  Medica l  D i v i s i o n  f r e e  of cadmium i n  t h e  c a r r i e r - f r e e  form f r o n  t h e  Oak Ridge 
V a t i o n a l  L a b o r a t o r y  where  i t  w i l l  be  produced by p r o t o n  bombardment of e n r i c h e d  lrlCd. It  
say a l s o  b e  o b t a i n e d  commerc ia l ly  as r a d i o p h a r n a c e u t i c a l s  f rom e i t h e r  Hed i -Phys ic s ,  I n c .  
! N e w  England B u c l e a r  Company. 

3 .  Chemical  TI=: 
The i s o t c ; r  >ill b e  r e c e i v e d  i n  t h e  c h l o r i d e  form i n  d i l u t e  H C 1 .  Both  Farrer af 

Montrea l  and  i l l L e n  a t  UCLA i n j e c t e d  ll1In- h l o r i d e  i n t r a v e n o u s l y  i n t o  humans a t  an  a c i d  
pH. We p r o p o s e  zo do t h e  same. With t h e  lEI In-su l fur  c o l l o i d  w e  would f i r s t  t r y  t o  p r e p a r e  
t h i s  a g e n t  by the sodium t h i o s u l f a t e  "kit':method as i n  t h e  case o f  9 9 9 c  S c o l l o i d ;  i f  t h i s  
p r e p a r a t i o n  i s  u n s a t i s f a c t o r y ,  t h e n  w e  w i l l  a t t e m p t  t h e  hydrogen s u l f i d e  ne thod  of t h e  
Brookhaven p r o t o c o l  m o d i f i e d  by Hayes and h i s  group.  

4 .  A d m i n i s t r a t i o n :  

I n t r a v e n o u s  i n j e c t i o n  u s i n g  t h e  same t e c h n i q u e  as employed now f o r  a d m i n i s t r a t i o n  o f  
99mTc S c o l l o i d .  

5 .  Dosage: 

We propose  
from 0.5-2 m C i  p e r  p a t i e n t .  I E  t h i s  dose  is  too  ~ O V ,  t hen  i t  v i 1 1  be doubled i f  p o s s i b l e  
i n  s o w  p a t i e n t s  p r o v i d e d  t h a t  t h e  p a t i e n t  has a d i s e a s e  which w i l l  a c c z p t  t h i s  acount  of  
i n c r e a s e d  r a d i o a c t i v i t y .  

F a r r e r  used  1-2 m C i  o f  " ' In-chlor ide b u t  L i l i e n  i n j e c t e d  2-5 m C i  i n t o  each  p a t i e n t .  2 a dose  of  0 . 7 5  mCi/?l body s u r f a c e  area which means i n i t i a l l y  a dose  rnnge 

6 .  E q e r i r n e n t a l  p r o t o c o l  

, a. Nurrizr and s e l e c t i o n  of p a t i e n t s :  100 s c a n n i n g  s t u d i e s ,  d i v i d e d  b a a ~ e e n  t h o s c  
h a v i n g  p o s i t i v e  and n e g a t i v e  I l l I n - c h l o r i d e  and l l l In - su l fu r  c o l l o i d  scans .  
Ten p a t i e n t s  would be  s t u d i e d  w i t h  e x t e r n a l  organ  c o u n t i n g  ( h e a r t ,  l i v a r ,  s p l e s n ,  
sacrum)  , b lood  sampl ing  at 1, 2 ,  4 ,  8 ,  and 24 h o u r s ,  5 2nd 1 2  d a y s  t o  e v a l m c e  
p lasma d i s a p p e a r a n c e  2nd r e d - c e l l  u t i l i z a t i o n ,  and whole-body coun t inq  t o  d ? t e i n i n e  
toEal-body r e t e n t i o n .  

I O 3 0 4 9  I 
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b.  Dura t ion  of s t u d i e s :  12-18 months w i t h  o u r  pesen t  nuc lea r  medic ine  s t a f f .  

7. 

C.  Type and frequency of  a s s a y :  See 6a above. Tine u r i n e s  and s t o o l s  w i l l  not 
be  c o l l e c t e d  u n l e s s  we f i n d  to ta l -body r e t e n t i o n  less  than SO% by 13 d a y s .  
wochner and coworkers i n  a s t u d y  f o r  e s t i m a t i o n  of  plasma volume wi th  t h 2  
u s e  o f  indium-113111-transferrin found l i t t l e  indium was e x c r e t e d ,  11X i n  
t h e  u r i n e  and 4% i n  t h e  f e c e s .  (J. Lab. C l i n .  Pled. 7 5 :  711-720, 1 9 7 0 ) .  

d .  S p e c i a l  p rocedures :  
L i v e r  and s p l e e n  s c i n t i p h o t o s  wikh t h e  Anger camera w i l l  be  r eques t ed  i n  
all s t u d i e s  s i n c e  t i m e  vi11 n o t  p e r m i t  a l w a y s  t h e  obtainment  o f  r e c t i l i n s a r  
s c a n s .  

Vhole-body scans  w i l l  be  performed i n  a l l  s t u d i e s .  

D i s t r i b u t i o n  S t u d i e s  : 

F a r r e r  a d  h i s  a s s o c i a t e s  found t h a t  indiurc-111 c h l o r i d e  d isappeared  from t h e  p l a s n a  
v i t h  a n e t  ha l f - t ime  of about  11 hours .  The plasma d i sappea rance  curve  had t:?o e x - o n z t i d  
components ,  2n i n i t i a l  one  w i t h  a ha l f - t ime  of about  4 hours  fol lowed by a slow cowoi len t  
v i t h  a h a l f - t i n e  o f  a b a u t  30 h o u r s .  There was no i n c o r p o r a t i o n  of t h e  t r a c e r  i n t o  e r y t h r o -  
c y t e s  up t o  9 6  h o u r s .  The l i v e r  and s p l e e n  were  poorly v i s u a l i z e d  acco rd ing  t o  F a r r e r ,  

b u t  t h e  l i v e r  on the two i l l u s t r a t i o n s  i n  L i l i e n ' s  a r t i c l e  was w e l l - v i s u a l i z e d .  So 
i n f o m a t i o n  h a s  been r e p o r t e d  t o  m y  knowledge i n v o l v i n g  t h e  d i s t r i b u t i o n  of  indium-111 
s u l f u r  c o l l o i d  i n  nan;  w e  are assuming t h a t  i t s  d i s t r i b u t i o n  w i l l  s i m u l a t e  o t h e r  rad io-  
c j l l o ids .  
1 

S. R a d i a t i o n  P.52 : 

Li l i en  I: -= ?Larch 1973 a r t i c l e  (J. Nucl. E!ed.) r e p o r t e d  t h a t  p re l imina ry  dosi iaetry 
c a l c u l a t i o n s  sr::rding t o  Grallam would i n d i c a t e  a dose  of  3 . 6  rads/rnCi t o  t h e  n a r r o s ,  
4.5 radslmCi t o  z3-2 l i v e r ,  and 0.5 r a d l m C i  t o  t h e  t o t a l  body. These c a l c u l a t i o n s  he 
s t a t e d  were based  on h i g h l y  c o n s e r v a t i v e  e s t i m a t e s  of  t h e  b i o d i s t r i b u t i o n  of  indium, 
s t u d i e s  of r h i c h  are b e i n g  under taken .  

9 .  Re la t ed  and P e r t i n e n t  Human Data: 

The o n l y  to t a l -body  scan  r e p o r t s  i n v o l v i n g  the  use  o f  indium-111 c h l o r i d e  ( t r n n s f e r r i a )  
a s  ;i hone-marrow imaging agen t  a r e  t h e  ones  by F a r r e r  and L i l i e n .  K i n e t i c  inr'orma:ion on 
t h e  deg ree  of  t h e  a g e n t ' s  u t i l i z a t i o n  i n  r ed  cells is  l a c k i n g .  Comparison v i t h  i n d i m ' s  
a i s t r i b t u i o n  a s  a s u l f u r  c o l l o i d  would h e l p  d e t e r n i n e  t h e  c h l o r i d e ' s  l a b e l i n g  of 1-102- 
r e t i c u l o - e n d o t h e l i a l  e lements  on ly .  

10. Che-mical, R a d i a t i o n  and I n f e c t i o u s  Hazards :  

lllIn The vi11 be c a r r i e r - f r e e  s i n c e  i t  i s  produced by p ro ton  boxbardnent ;  c h e o i c s l  
t o x i c i t y  f r o n  indium is  t h e r e f o r e  not  r e l e v a n t .  A m i c r o a n a l y t i c z l  t e s t  f o r  czdai7m vi11 
52 cade  on e a c h  b a t c h  of l l 1 I n  on r e c e i p t .  
? u r i t y  o f  each  b a t c h  will a l s o  b e  mada. 

Spec t romet r i c  v z r i f i c a t i o n  o f  r a d i o n u c l i c s  

114 A t r a c e  anount  f I n  w i l l  be p re sen r  i n  the  p r s p a r a t i o n  due t o  t h e  pres2nc2 of  
 dl anount  of l P 4 C J  i r ?  t he  s e p a r s t e d  '"Cd ta rgeL n a t e r i a l .  This  i s  e s t i z a t z d  br- Oak 

Pddgs Nat ion21 Labora to ry  t o  be  a p p r o x i n a t c l y  0.02% o f  th2  l l lTn  l eve l  ( 0 . 2  
.zit on2 h a l f - l i f e  a f c e r  t e r n i n a t i o n  o f  t he  t a r g e t  bodJardiaent. The r - . d i a i ion  GOSO- f r o 3  
'141n p e r  C i  i s  e s t i m t e d  by the  Rad&:ion S a f e t y  O f f i c e  t o  be 3.042 r a d s  t o  t he  I.;holc 
body and 0 .41  r a d  t o  t h e  bone. Thus, :he wnole-body dosz c o c t r i b u t i o n  f r o n  t h z  przseJc?  
0 :  c h i s  contaminant  vill b e  0 . 0 0 s .  0 . 0 1 5 ,  2E,-j 9 . 9 7  ? . > A  1..7v -r: : 1 1  1 

Ci/ ; .Ci  lilI!?) 
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? O R E ,  two and t h r e e  h a l f - l i v e s  a f t e r  te  n a t i o n  of bombardment. The dose  t o  t h e  bone 
11 b e  0.082, 0 .157 ,  and 0.305 rad/mCi I n  a t  the same i n t e r v a l s .  The t o t a l  dose  due l€Y 

t o  b o t n  1 1 l I n  and 1141n will t h e n  be :  
body 0 . 4 9 ,  0 . 5  and 0 . 5 1  rad/mCi l l 1 I n  a t  t h e s e  time i n t e r v c l l s .  

Bone 2 . 4 ,  2.5 ,  a n d  2.6 radslmci l l 1 I n ,  and :Jhole 

The "'In s o l u t i o n  w i l l  b e  m i l i p o r e  f i l t e r e d  (0 .22  micron)  i n t o  an a u t o c l a v e d ,  s e a l e d  
v i a l  on r e c e i p t  and t e s t e d  f o r  p y r o g e n e c i t y .  
c a r r i e d  o u t  i n  a laminar-f low hood u s i n g  s t e r i l e  equipment .  F i n a l  sterilization vi11 b e  
made th rough  m i l i p o r e  f i l t r a t i o n .  Ten p e r c e n t  of  t h e  p r e p a r a t i o n  w i l l  b 2  with 'neld f o r  
t e s t i n g  s h o u l d  the i - o t i e n t  show any r e a c t i o n .  

The p r e p a r a t i o n  o f  t h e  l l 1 I n  dose  w i l l  be  

. 

N o  test  f o r  p y r o g e n e c i t y  and no m i l i p o r e  f i l t r a t i o n  w i l l  b e  p e r f o m s d  i f  t h e  r a d i o -  . 
p h a r m a c e u t i c a l  is o b t a i n e d  from 
will be w i t h h e l d  f o r  t e s t i n g ,  however, s h o u l d  t h e  p a t i e n t  show any r e a c t i o n .  

a commercial  s u p p l i e r .  Ten p e r c e n t  of  t h e  p r e p a r z t i o n  

Same p r o c e d u r e  for t h e  '"In s u l f u r  c o l l o i d  p r e p a r a t i o n  w i l l  b e  p e r f o r z e d  as i s  now 
b e i n g  done t o  p r e p a r e  99mTc s u l f u r  c o l l o i d  u s i n g  the sodium t h i o s u l f a t e  p r o c e d u r e .  

S t a r t i n g  d a t e :  J a n u a r y  1, 1974 pend ing  a p p r o v a l  o f  s t u d y  by  Human Use C o r m i t t e e .  

F r a n c i s  A. Goswitz ,  X . D .  
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EFFECT OF SPLENECTOAXY iWD TOTAL-BODY IRRADIATION ON 
ONSET OF BLAST CRISIS AKD SURVIV& I N  CHP,ONIC 
GRWULO CY T I C LEUKENI A 

T i t l e  of P r o j e c t :  

I. Objec t ives  of Experiment: 

A .  Background and i n t r o d u c t i o n :  
Hahnemann Hosp i t a l  i n  Ph i l ade lph ia  have revea led  t h a t  p a t i e n t s  who 
have been  splenectomized are easier t o  manage when t h e  b l a s t  c r i s i s  
ensues than  those  who are not Splenectomized. One explana t ion  f o r  
t h i s  f a c t  i s  t h a t  t h e  sp l een  becomes extremely l a r g e  and o f t e n  under- 
p e s  i n f a r c t i o n  i n  t h e  b l a s t  c r i s i s .  This  can cause seve re  pa in  and 
5:rJpaci ta te  t h e  p a t i e n t .  A t  t h e  same t i m e ,  t h e  p a t i e n t ' s  metabol ic  
rr'le i nc reases , '  and t h e r e  i s  inc reased  weight l o s s  due t o  t h e  hyper- 

z z j a c e n t  g a s t r o i n t e s t i n a l  organs.  For t h i s  reason ,  some c l i n i c i a n s  
Lr- - ---- 
b l z s t  crisis merely t o  make the  remaining t i m e  f o r  t h e  p a t i e n t  more 
t o l e r a b l e  and t o  allow t he  p a t i e n t  t o  remain a-nbulatory f o r  a longer  
pe r iod  of t i m e  a f t e r  onse t  of t h e  b l a s t  crisis (Brodski e t  a l ,  B r i t i s h  
J o u r n a l  Haematology ? Volume 22 : 179 1 9 7 2 ) .  However i t  has  become 
apparent  t h a t  w i t h  t h e  use of drugs e f f e c t i v e  i n  t h e  therapy of acu te  
myelocyt ic  leukemia remiss ions  i n  t h e  b l a s t  cr is is  can occur .  P r e s e n t l y  
a l a r g e  scale s tudy  i s  being done i n  t h e  Eastern Cooperative Oncology 

3- Group t o  determine whether o r  not  splenectomy, wi th  o r  wi thout  i n t e n s i v e  
(1 combination chemotherapy , u t i l i z i n g  newly acqui red  drugs might delay the  

P r i o r  s t u d i e s  a t  NIH and a t  t h e  

\ 

- - -  ---abolism engendered by this en larged  organ and by i t s  p res su re  on 

considered splenectomy t o  be i n  o rde r  p r i o r  t o  the  o n s e t  of t h e  

w occurrence  of  t h e  b l a s t  c r i s i s  and thus  prolong t h e  l i f e  of  t he  p a t i e n t .  
Q 
-Fr 
a 
a 

Recent ly  Bayard Clarkson performed splenectomy i n  20 p a t i e n t s  wi th  
chronic  g ranu locy t i c  leukemia who were i n  remiss ion  and had conversion 
of t h e  Ph+l chromosome t o  Ph-l i n  4 cases .  A l l  4 p a t i e n t s  have no rna l  
marl-ovs wi th  the  I.ongest s t a t e  of  remission be ing  2 112 y e a r s  (Unpub- 
l i s h e d  d a t a ) .  

A t  t h e  Fledical D iv i s ion  of Oak Ridge Associated U n i v e r s i t i e s  we have 
t r e a t e d  p a t i e n t s  w i t h  chronic  g ranu locy t i c  wi th  tci:al-body i r r a d i a t i o n  
t o  c o n t r o l  t h e i r  d i s e a s e .  S ince  t h e  ma jo r i ty  o f  o s r  plt ients a l s o  d i 2  

splenectomy, wi th  o r  wi thout  total-body i r r a d i a t i o n ,  might also post-  
pone the  occurrence  of b l a s t  c r i s i s .  

. , ,from t h e  b l a s t  c r i s i s ,  we would l i k e  t o  d e t e r n i n e  whether o r  not  
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B. Purpose  o f  the S t u d y  

1. To e v a l u a t e  t h e  e f f e c t  of splenectorny made upon t h e  o n s e t  of 
t h e  b l a s t  cr is is  and upon t h e  o v e r a l l  s u r v i v a l  of t h e  p a t i e n t  
t r e a t e d  w i t h  total-body i r r a d i a t i o n .  

2 .  To e v a l u a t e  the e f f e c t  of total-body i r r a d i a t i o n  and splenectomy 
o n  the P h i l a d e l p h i a  chromosome of  t h e  p a t i e n t .  

11. Methods of Procedure :  

A.  

B. 

S e l e c t i o n  of p a t i e n t s  

1. P a t i e n t s  w i t h  u n t r e a t e d  and r e c e n t l y  diagnosed c h r o n i c  g r a n u l o c y t i c  
leukemia  who are between 5 and 60 y e a r s  of  age  are e l i g i b l e  f o r  t h e  
s t u d y .  
leukemia  will i n c l u d e :  White c o u n t  i n  e x c e s s  of 20,000,  w i t h  a s l i g h t  
s h i f t  t o  t h e  l e f t  i n  t h e  n e u t r o p h i l i c  series,  h y p e r c e l l u l a r  marrow 

1 c o n s i s t e n t  w i t h  CKL,  p o s i t i v e  Ph chromosome, a l e u k o c y t e  a l k a l i n e  
p h o s p h a t a s e  s c o r e  below the lower limits of n o m l ,  p r e s e n c e  o f  
splenomegaly d e t e c t e d  by r a d i o c o l l o i d  s c a n ,  an  e l e v a t e d  serum B-12 
and a normal t o  i n c r e a s e d  p l a t e l e t  c o u n t .  

C r i t e r i a  r e q u i r e d  t o  make a d i a g n o s i s  of  c h r o n i c  g r a n u l o c y t i c  

2. The f o l l o w i n g  c r i t e r i a  would make t h e  p a t i e n t  i n e l i g i b l e  f o r  s t u d y :  
P a t i e n t s  with p r e v i o u s  e v i d e n c e s  of polycythemia vera as  a pr imary  
d i s e a s e  o r  p r i n a r y  n y e l o f i b r o s i s ,  o r  p a t i e n t s  wfio have r e c e i v e d  p r i o r  
t h e r a p y  f o r  i n d u c t i o n  o f  a r e m i s s i o n .  Any p a t i e n t  who has  r e c e i v e d  
p r i o r  i r r a d i a t i o n  t h e r a p y  t o  t h e  l i v e r  o r  p r i o r  chemotherapy w i l l  b e  
exc luded  from t h i s  s t u d y .  P a t i e n t s  e n t e r i n g  t h e  s t u d y  need t o  b e  
e l i g i b l e  f o r  splenectomy and s h o u l d  n o t  have any major  medica l  cont ra -  
i n d i c a t i o n s .  P a t i e n t s  who do n o t  o b t a i n  a c o n p l e t e  hemato logic  
r e m i s s i o n  w i t h  t h e  e x c e p t i o n  of a p a l p a b l e  s p l e e n  are i n e l i g i b l e .  
The s p l e e n  s h o u l d  n o t  b e  p a l p a b l e  more t h a n  10 c m  below t h e  c o s t a l  
margin  a t  t h e  t i m e  of splenectomy.  

Mechanics of t h e  s t u d y  

1. P r e t r e a t m e n t  p a t i e n t s  w i l l  undergo the l a b o r a t o r y  s t u d i e s  l i s t e d  f o r  
s e l e c t i o n  of p a t i e n t s  under  I I A ,  1, and as i l l u s t r a t e d  on s e p a r a t e  
p r o t o c o l  s h e e t .  

2. I n d u c t i o n  of  t r e a t m e n t  

a. The b a s i c  p l a n  o f  t h e  s t u d y  i s  t o  reduce  t h e  blood c e l l  c o u n t s  
t o  normal o r  n e a r  normal l e v e l s  w i t h  to ta l -body i r r a d i a t i o n .  
I n  p a t i e n t s  w i t h  n a s s i v e  s p l e e n  t h i s  r e s p o n s e  may be o b t a i n e d  
o n l y  by t r e a t m e n t  w i t h  s p l e n i c  i r r a d i a t i o n .  SFlenec toay  s h o u l d  
o c c u r  o n l y  a f t e r  a coffiplete heicatologic  re iniss ion wi th  the 
e x c e p t i o n  of splenoniegaly.  P a t i e n t s  who d i d  not  a c h i e v e  a 
c o q l e t e  r e m i s s i o n  w i l l  b e  i n e l i g i b l e  f o r  t h e  r e m i s s i o n  p h a s s  
of t he  stud:;. Conple te  r e m i s s i o n  w i l l  be d e f i n e d  as: i h i t e  
count  5etc:EziI 4,000 and 10,000 p e r  c u  mm; absence  c ~ f  a p a l p a b l z  
s p l c e n ;  p r e s e n c e  o f  s t a b l e  w e i g h t ;  henoglobin  above 1 2  6 X ;  
absence of s y s  teiaic symptoms such  as e x c e s s i v e  f a t i g u ? ,  s w e a t i n g  
c h i l l s ,  anore::ia, o r  p r u r i t u s .  
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b .  Choice of d o s e  of to ta l -body i r r a d i a t i o n  t o  induce 3 r e m i s s i o n :  

To i n d u c e  a r e m i s s i o n  w i t h  total-body i r r a d i a t i o n ,  p a t i e n t s  
w i l l  b e  given 250 R i n  t h e  METE1 f a c i l i t y  a t  a d o s e  ra te  of 
30 F\ p e r  day i f  t h e  w h i t e  blood c e l l  count  i s  o v e r  300,000 p e r  
c u  mm, and i f  t h e  marrow is  h y p e r c e l l u l z r ,  has  g r a n u l o c y t i c  
h y p e r p l a s i a  and p l e n t i f u l  megakaryocytes.  
t r e a t e d  w i t h  e i t h e r  150 R i n  t h e  FIETBI f a c i l i t y ,  o r  w i t h  250 R 
i n  LETBI i f  t h e  w h i t e  count  i s  o v e r  150,000 p e r  c u  uim, and t h e  
p l a t e l e t  count  i s  adequate .  
METBI, o r  150 R i n  t h e  LETEI f a c i l i t y  f o r  l e u k o c y t e  c o u n t s  
o v e r  80,000 p e r  cu nun, and moderate  i n c r e a s e s  i n  g r a n u l o c y t i c  
an? megakaryocyt ic  h y p e r p l a s i a .  

P a t i e n t s  may b e  

P a t i e n t s  may be g iven  1'30 R i n  

' 

1. 

2. 

3 .  

t 

4 .  
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I f  t h e  w h i t e  count  d r o p s  t o  2 f D , O O O  p e r  cu nun o r  less 
d u r i n g  t h e  t r e a t m e n t ,  t h e  i r r a d i a t i o n  i s  s t o p p e d ,  o r  
w i t h h e l d  u n t i l  the n a d i r  i s  reached .  

I f  thrombocytopenia  o c c u r s  w i t h  t h e  p l a t e l e t  c o u n t  less 
t h a n  100,000 pe r  cu m, i r r a d i a t i o n  will a l s o  be d iscon-  
t i n u e d  u n t i l  the count  rises above 100,090 p e r  c u  nun. 

P o s s i b l e  h a z a r d s  and the i r  e v a l u a t i o n :  R a d i a t i o n  d o s e s  
w i l l  b e  modi f ied  i n  accordance w i t h  t o x i c i t y  d u r i n g  
main tenance  o r  as t h e y  p r e s e n t  a t  t h e  t i m e  o f  b e g i n n i n g  
t h e  n e x t  c o u r s e  o f .  r a d i a t i o n  t r e a t m e n t .  

Hematologic  : No to ta l -body i r r a d i a t i o n  w i l l  b e  g i v e n  if 
t h e  p l a t e l e t s  f a l l  below 100,000 d u r i n g  maintenance phase 
o r  i f  t h e  w h i t e  c o u n t  f a l l s  below 3,000. 

A s s o c i a t e d  m y e l o f i b r o s i s :  The dose  of  to ta l -body 
i r r a d i a t i o n  w i l l  n o t  b e  changed f o r  t h e  p r e s e n c e  o f  
a s s o c i a t e d  m y e l o f i b r o s i s  u n l e s s  t h e s e  pa t ien ts  have  
b lood  c o u n t s  which p r e v e n t  t r e a t m e n t .  

Remission: On a c h i e v i n g  r e m i s s i o n  p a t i e n t s  w i l l  b e  s e p a r a t e d .  
P a t i e n t s  w i t h  s p l e e n s  10  cm o r  less below t h e  c o s t a l  margin 
w i l l  undergo splenectomy.  P a t i e n t s  w i t h  s p l e e n s  more than  . 

10 c m  w i l l  b e  t rezted f i r s t  w i t h  s p l e n i c  i r r a d i a t i o n .  P a t i e c t s  
whose s p l e e n s  do n o t  meet t h e  s i z e  r e q u i r e n e n t s  f o r  splenectomy 
a f t e r  one c o u r s e  of t r e a t m e n t  w i t h  s p l e n i c  i r r a d i a t i o n  will b e  
t r e a t e d  w i t h  to ta l -body i r r a d i a t i o n  a l o n e .  

All p a t i e n t s  under t h e  age of 60 y e a r s  who r e f u s e  s p l e n e c t o n y  
and t h o s e  d i o  are o v e r  t h e  age  of  60 y e a r s  w i l l  b e  t r ea t ed  only  
w i t h  to ta l -body i r r a d i a t i o n  u n t i l  t h e y  e n t e r  t h e  b l a s t  c r i s i s  
s t a g e .  

a .  I f  t h e  p r o t o c o l  c a l l s  f o r  s?lcn2ctomy,  the o p e r a t i o n  s h o c l d  
b e  performed r e l a t i v e l y  soon.  Depending upon Y a t i e n i  and 
surgeon a v a i l a b i l i t y ,  t h i s  m y  t a k e  on2 t o  f o u r  weeks. Xo 
s p l e n e c t o n y  1,511 be p e r f o r r e d  i f  t h e  p l a t e l e t  count  i s  o v e r  
600,000 p e r  c u  m, o r  i f  t h e  w h i t e  count  i s  o v e r  15,000 p 2 r  
c u  m. I t  may be n e c e s s a r y  t o  t r e a t  s o m  p a t i e n ~ s  . ; i th 
f r a c t i o n a t e d  doses  of  30 R o r  less i n  our XETEI f a c i L i c y  i n  
o r d e r  to a c h i e v e  t h e s e  v d u - l - s  b e f o r e  b o i n z  the s?lcnFctcr-v. 
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111. 

IV. 

5 .  Naintenance:  /if ter o b t a i n i n g  a r e m i s s i o n ,  t h o s e  p a t i e n t s  who 
a r e  sp lenec tomized  w i l l  n o t  r e c e i v e  a d d i t i o n a l  t r e a t m e n t s  u n t i l  
t h e  wound i s  comple te ly  h e a l e d .  
t r e a t e d  w i t h  e i t h e r  f r a c t i o n a t e d  doses  of to ta l -body i r r a d i a t i o n  
o r  p r o t r a c t e d  doses  of  total-body i r r s d i a t i o n  t o  m a i n t a i n  t h e i r  
r e m i s s i o n  s ta te .  P a t i e n t s  r ~ h o  are  t rea ted  w i t h  30 R f r a c t i o n a t s d  
d o s e s  w i l l  be  e a s i e r  t o  f o l l o w  and m a i n t a i n  t h e i r  b l o o d  c e l l  c o u n t s  
a t  normal levels .  I t  w i l l  b e  more d i f f i c u l t  t o  m a i n t a i n  i n  r e n i s s i o n  
p a t i e n t s  who are t o  b e  t r e a t e d  w i t h  p r o t r a c t e d  d o s e s  of total-body 
i r r a d i a t i o n .  
or 150 R.  
exceeding  

S p l e n i c  i n f a r c t :  
c o n d i t i o n .  

P a t i e n t s  w i l l  be f o l l o x e d  and 

These p a t i e n t s  f o r  t h e  most p a r t  would b e  g iven  100 . 

T h i s  group:of p a t i e n t s  should  n o t  have w h i t e  c o u n t s  ever 
50,000 c u / m  o r  p l a t e l e t  c o u n t s  exceeding  l,OOO,OOO c u / m .  

6 .  T h e r e  w i l l  b e  no change i n  t r e a t m e n t  f o r  t h i s  

7. Blas t  cr is is :  
t i n u a t i o n  of to ta l -body i r r a d i a t i o n .  

Development o f  b l a s t  c r i s i s  will r e s u l t  i n  discon-  

8 .  Measurement of e f f e c t ,  of c o u r s e ,  will b e  de termined  by whether  
o r  n o t  t h e  p a t i e n t s  achieve a complete  r e m i s s i o n ,  p a r t i a l  r e m i s s i o n ,  
o r  are j u s t  improved f o l l o w i n g  t r e a t m e n t .  

Dose K o d i f i c a t i o n  and T o x i c i t y  : 

R a d i a c i o n  d o s e s  w i l l  b e  modi f ied  i n  accordance w i t h  t o x i c i t y  d u r i n g  maintenance 
o r  2s p r e s e n t  a t  t i m e  o f  b e g i n n i n g  t h e  n e x t  c o u r s e  of  r a d i a t i o n  t r e a t m e n t .  

A. Zt-. tologic:  
fG.1 below 100,000 d u r i n g  main tenance  phase  o r  i f  th2 w h i t e  count  f a l l s  
'ztlow 3,000. 

No to ta l -body i r r a d i a t i o n  w i l l  b e  g iven  i f  the p l a t e l e t s  

B. A s s o c i a t e d  m y e l o f i b r o s i s :  The dose  of  to ta l -body i r r a d i a t i o n  w i l l  n o t  
b e  changed f o r  t h e  p r e s e n c e  o f  a s s o c i a t e d  m y e l o f i b r o s i s  u n l e s s  t h e s e  
p a t i e n t s  have b lood  c o u n t s  which p r e v e n t  t r e a t m e n t .  

C.  S p l e n i c  i n f a r c t :  There w i l l  b e  no change i n  t r e a t m e n t  of this c o n d i t i o n .  

D. Blast  c r i s i s :  The development of  b l a s t  cr is is  w i l l  r e s u l t  i n  dLscontinua- 
t i o n  of to ta l -body i r r a d i a t i o n .  

Measurement of E f f e c t  : 

A .  Complete r e m i s s i o n :  Complete r e n i s s i o n  vi11 b e  d e f i n e d  as a w h i t 2  count 
betwcen 4 , 0 0 0  c u / m  and 12,000 cu/mi  i n  t h e  absence  of splenoinegaly and i n  
t h e  p r e s e n c e  o f  a s t a b l e  w e i g h t .  T'r,,e henoglobin should  b e  abovz 1 2  g Z 
and h e m r t o c r i t  above 36%.  Systemic c o n p l a i n t s  such as e s c e s s i v z  f a t i s u p ,  
s w z a t i n g ,  f e v e r ,  n i g h t  sr.reats, and a n o r e x i a  s h o u l d  b e  absen t .  I f  t h e  r c t a l -  
body i r r a d i a t i o n  t h e r a p y  would  leac! t o  normal p l a t e l e t  count  o r  t i l rorhocyto-  
p e n i a  w i t h o u t  a change i n  the whLte count  t o  4,300 t o  12,000 C U / X I  o r  shou ld  
t h z  p n t i c n t  m3inta:in thrombocytosis ( 7 ~ 1 5 0 , 0 O O / m 2 1 ~ )  b u t  change i o  a n o r m 1  
w h i t e  blood c e l l  c o u n t ,  t h e n  a conipl2te ren i i ss ion  will nor  have occurrzcl.  
The bone narrov c e l l u l a r i r y  s h o u l d  r e t u r n  t o  norrnal and t h e  GE r a t i o  x u s t  
n o t  exceed 5:l. Serum v i t a m i n  '6-12, u n s a t u r a t e d  v i t a m i n  1;-1.2 b i n d i n g  
c a p a c i t y  and leu!ioCytz a l k a l i n e  phosphatase  s h o u l d  b e  normal ,  S?leen s i z e  
s l m u l d  be e v a l u a t e d  by  n m n s  of the r a d i o c o l l o i d  s c a n .  



v. 

Is. Incomple te  O K  p a r t i a l  r e m i s s i o n :  P a r t i a l  r e m i s s i o n  w i l l  b e  d e f i n z d  
as  t h e  c l i . n i c a 1  c o n d i t i o n  whereby t h e  l e u k o c y t e  count  i s  between 
4,000 t o  l O , O O O / i r n 3 ,  t h e  p l a t e l e t  count  between 150 t o  4 5 0 , 0 0 0 / m 3 ,  
and t h e  hemoglobin above 1 2  g % and h e m a t o c r i t  above 36% r e s p e c t i v e l y .  
There  s h o u l d  be a n  absence o f  m y e l o b l a s t s  and p r o g r a n u l o c y t e s  i n  t h e  
b lood .  Systemic compla in ts  s h o u l d  b e  a b s e n t .  The bone marrow should  
n o t  show g r e a t e r  t h a n  moderate h y p e r c e l l u l a r i t y .  
b e  p a l p a b l e  more t h a n  10  c m  below t h e  c o s t a l  margin.  
B-12 ,  u n s a t u r a t e d  v i t a r r i n  E-12 b i n d i n g  c a p a c i t y  and l e u k o c y t e  a l k a l i n e  
p h o s p h a t a s e  s h o u l d  b e  n e a r - n o p a l  levels. 

Spleen  s h o u l d  n o t  
Serum v i t a r i n  

C. Blas t i c  t r a n s f o r m a t i o n :  The p r i n c i p a l  f e a t u r e s  o f  t h e  b l a s t i c  t r a n s -  
f o r m a t i o n  i n c l u d e  a h y p e r c e l l u l a r  marrow w i t h  a n  i n c r e a s i n g  p e r c e n t a g e  
of  b l a s t s  and p r o g r a n u l o c y t e s  i n  t h e  marrow ( t o t a l  g r e a t e r  t h a n  3 0 % ) )  
o r  more t h a n  20% m y e l o b l a s t s  i n  t h e  c i r c u l a t i n g  blood.  I n  a d d i t i o n ,  
p r o g r e s s i v e  l e u k o c y t o s i s  with a d e c r e a s e  i n  mzture  g r a n u l o c y t e s ,  
d e c r e a s i n g  p l a t e l e t  count  (below 1OO,OOO/mm3). and anemia (Hgb 9 g X 
o r  l e s s )  u n r e s p o n s i v e  t o  t r e a t m e n t .  Other  e v i d e n c e  would i n c l u d e  
p r o g r e s s i v e  splenomegaly i n  p a t i e n t s  whose s p l e e n  h a s  n o t  been  r?rnov?d, 
c y t o g e n e t i c  e v i d e n c e  of  a n e u p l o i d y ,  ex t ra -medul la ry  tumors,  r i s i n g  
l e u k o c y t e  a l k a l i n e  phosphatase  , bone p a i n  , fever , and c h i l l s .  

S tudy  P a r a m e t e r s :  

A. ?he same s t u d i e s  p r e s e n t l y  performed i n  o u r  to ta l -body i r r a d i a t i o n  
B r o t o c o l  w i l l  be  cont inued  h e r e .  

B. Z-rsr splenectomy t h e  same h i s t o l o g i c  examinat ions  w i l l  be  done as us 
i: m v  on t h e  r e s e c t e d  s p l e e n  as w e l l  as c y t o g e n e t i c  a n a l y s e s .  

V I .  T s r z t i o n  of Study:  

A. Blast t r a n s f o r n a t i o n :  When th i s  o c c u r s ,  p a t i e n t s  w i l l  b e  w i t h d r a 5 n  
f r o n  the s t u d y .  

B.  I f  a l i f e - t h r e a t e n i n g  e v e n t  s h o u l d  o c c u r  t o  t h e  p a t i e n t ,  t h e  p a t i e n t  
w i l l  be withdrawn from t h e  s t u d y .  

C.  I f  t h e  p r o t o c o l  seems c o n t r a r y  t o  t h e  b e s t  i n t e r e s t s  of t h e  T a t i e n t ,  
t h e  s t u d y  may b e  t e r m i n a t e d .  

D. I f  t h e  p a t i e n t  r e q u e s t s  w i t h d r a w a l ,  t h e  s t u d y  w i l l  b e  t e r m i n a t e d .  

VII. P a t i e n t  Consent and Role  of Surgeons:  

A. O!UU r e g u l a t i o n s  concern ing  informed c o n s e n t  f o r  t h i s  managezmt  w i l l  
be  f u l f i l l e d .  Obvious ly ,  p a t i e n t  m u s t  approve of t h e  s p l e n e c t o s y  and 
t h e  s u r g e o n  must b e  w i l l i n g  t o  p e r f o m  t h e  o p e r a t i o n .  

B .  P a t i e n t  h a s  r i g h t  t o  choose h i s  own surgeon.  

C.  Cos t  of  c a r e :  Pa t ien’ i  o r  a t h i r d  p a r t y  will pay f o r  t h e  c o s t s  of  
t h e  s u r g e r y .  

I 0 3 0 4 9 9  
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VIII. A n a l y s i s  of R e s u l t s  : 

A .  The s t u d y  w i l l  f o c u s  on:  

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

2.  R e l a t i v e  e f f e c t s  on m o r b i d i t y  i n c l u d i n g  d u r a t i n n  of t i n e  
p a t i e n t  i s  i n  complete  o r  p a r t i a l  r e m i s s i o n .  

1 3 .  E f f e c t  of  splenectomy on e r a d i c a t i o n  of t h e  Ph chromosome. 

4 .  D u r a t i o n  o f  t i m e  from o n s e t  of  d i s e a s e  and from d a t e  of 
splenectomy t o  o n s e t  of the b l a s t  cr is is .  

I X .  Consent Forms: 

A .  P r o t o c o l  L a b o r a t o r y  Data S h e e t  

B. Consent f o r  A d m i n i s t r a t i o n  of  R a d i o a c t i v e  Material. 

C. Conseot f o r  O p e r a t i o n .  

D .  Consent f o r  E x p e r i m e n t a l  P r o t o c o l .  

X. R e f e r e n c e s :  

A. 

B. 

C. 

D. 

E .  

K i l l i a m s ,  W. J .  e t  a l ,  Hematology p .  689,  1972. M c G r a w - H i l l ,  I n c .  

- -.in, S .  B.  and Brodsky,  I . :  Therapy of M y e l o p r o l i f e r a t i v e  Disorders .  
2 Cancer Chemotherapy 11. 22nd Hahnemann Symposium. I. Brodsky and 
5. 3. Kahn (Eds . ) .  Grune and S t r a t t o n ,  New York,  1972. 

Xaciical Research C o u n c i l ' s  Working P a r t y  f o r  T h e r a p e u t i c  T r i a l  i n  
Leukenia .  Chronic  G r a n u l o c y t i c  Leukemia; Comparison of  Radiotherapy 
and Busul fan  Therapy.  B r i t .  Med. J .  1:201, 1968. 

Brodsky,  I . ,  Ross, E . ,  Pe tkov ,  G . ,  and Kahn, S .  B . :  P l a t e l e t  2nd 
F i b r i n o g e n  K i n e t i c s  w i t h  (75Se) Se lenometh ionine  i n  P a t i e n t s  w i t h  
M y e l o p r o l i f e r a t i v e  D i s o r d e r s .  B r i t i s h  J. Haemat. 22: 179 ,  1972. 

F r e i ,  E . :  Therapy of  Acute Leukemia, I n  Cancer Chemotherapy 11. 
22nd Hahnenann Syinposium. I. Brodsky and S .  B .  Kahn (Eds . )  Grune 
and S t r a t t o n ,  N e w  York, 1972.  

SI. I s o t o p e s  and Sew Drugs : 

No new r a d i o i s o t o p e s  o r  new drugs  would b e  i n v o l v e d  i n  t h i s  s t u d y .  
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XII. R e s p o n s i b i l i t y  o f  P r i n c i p a l  I n v e s t i g a t o r :  

The n e c e s s a r y  requi rements  w i l l  be  fol lowed t o  p r o t e c t  t h e  r i g h t s  of 
t h e  p a t i e n t s  i n  g a i n i n g  informed c o n s e n t .  
t h a t  t h e  splenectomy is  b e i n g  done as an  e x p e r i m e n t a l  p r o c e d u r e  and t h a t  
no g u a r a n t e e  r e g a r d i n g  t h e  improvement of t h e  c h r o n i c  g r a n u l o c y t i c  
leukemia  w i l l  n e c e s s a r i l y  o r  always be o b t a i n e d  a f t e r  t h i s  s u r g e r y .  

The surgeon must r e c o g n i z e  

S t a r t i n g  Date: January  1, 1974 o r  ear l ier  i f  p o s s i b l e .  

~ , ~ ~ Z P ' C L  JT. - Q  J+L 2% -7- /< S i g n a t u r e  : P r i n c i p a l  I n v e s t i g a t o r  

Co-Inves t iga tor  
. I  

, -  Co-Inves t i g a t o r  

) , a  . :;- Co-Inves t iga tor  Co-Inves t iga tor  
) , a  . :;- 

DIVISION REVIEW: 

The a p p l i c a t i o n  d e s c r i b e d  above has been reviewed and approved.  

J 

1 0 3 0 5 0  I 



OAK RIDGE ASSOCIATED UNIVERSITIES 

OAK RIDGE, TENNESSEE 

Authorization for  the  Adminis t ra t ion  of Radioactive Substance 

I hereby authorize the  s t a f f  of the ORAU Medical Division t o  

administer t o  the following 

radioact ive substance 
Nucl i de Chemi cal 

The purpose o f  this procedure has been explained t o  me as being: 

- I- =levance t o  my condition, the r isks  and any possible a l t e r -  
n z 5  E S  have been explained t o  me. 

Signature o f  Patient  or Guardian 

Date 

AUTHORIZATION FOR THE ADMINISTFWTION O F  RADIOACTIVE SUSSTANCE HED-148 ( 1 1 ~ 7 2 )  * 



OAK R I D G E  ASSOCIATED UNIVERSITIES 
Oak R i d g e ,  T e n n e s s e e  

Consen t  t o  O p e r a t i o n  

A G E  -- 
A . N .  

PATIENT 
T IFIE P .P1 . PlACF. DATE 

1. I h e r e b y  a u t h o r i z e  t h e  m e d i c a l  s t a f f  of  t h c  ORAU 
p h y s i c i a n  as  t h e y  may d e s i g n a t e ,  t o  p e r f o r m  upon 

Ycdical P i v i s i o n ,  o r  s u c h  

( s t a t e  name o f  p a t i e n t  o r  
t h e  f o l l o w i n g  o p e r a t i o n :  

myself) 

I f  i n  t h e  C O U T S ~  o f  t h e  o p e r a t i o n  any u n f o r e s e e n  c o n d i t i o n  a r i s e s  c a l l i n g  
f o r  p r o c e d u r e s  i n  a d d i t i o n  t o  o r  d i f f e r e n t  f rom t h o s e  now a u t h o r i z e d ,  I 
f u r t h e r  r e q u e s t  a n d  a u t h o r i z e  h i m  t o  do w h a t e v e r  h e  dcens  a d v i s a b l e .  
The n a t u r e  a n d  p u r p o s e  o f  t h e  o p e r a t i o n ,  possible a l t e r n a t i v e  merhods o f  
t r e a t m e n t ,  t h e  r i sks  i n v o l v e d ,  a n d  t h e  p o s s i b i l i t y  o f  c o m p l i c a t i o n s  ha\;e 
b e e n  f u l l y  e x p l a i n e d  t o  me, I a cknowledge  t h a t  n o  g u a r a n t e e  o r  a s s u r a n c e  
h a s  b e e n  made a s  t o  t h e  r e s u l t s  t h a t  may b e  o b t a i n e d .  

a s t a f f  memter o f  t h e  ORAU M e d i c a l  D i v i s i o n  o r  s u c h  o t h e r  q u a l i f i e d  p e r s o n  
as he may d e s i g n a t e .  I f u r t h e r  c o n s e n t  t o  t h e  u s e  o f  s u c h  a n e s t h e t i c s  a s  

2 .  

3 .  I c o n s e n t  t o  t h e  a d m i n i s t r a t i o n  o f  a n P s t h e s i a  by o r  u n d e r  t h e  d i r e c t i o n  o f  

h e  may deem a d G i s a b l e  w i t h  t h e  e x c e p t i o n  o f  
( i f  n o n e ,  s o  s t a t e )  

3 .  I c o n s e n t  t o  t h e  d i s p o s a l  by a u t h o r i t i e s  o f  thzORAU M e d i c a l  D i v i s i o n  o f  

5 .  I c z x s e n t  t o  t h e  t a k i n g  a n d  p u b l i c a t i o n  o f  a n y  p h o t o g r a p h s  i n  t h e  c o u r ~ e  

6.  

a n y  t i s sues  O T  p a r t s  which may b e  removed. 

o f  -.tis o p e r a t i o n  f o r  t h e  p u r p o s e  o f  a d v a n c i n g  m e d i c a l  e d u c a t i o n  and  s c i e n c e .  

Fcr  :=e p u r p o s e  o f  a d v a n c i n g  m e d i c a l  e d u c a t i o n  and s c i e n c e ,  I a l s o  c o n s e n t  
t o  :?.? a d n l t t a n c e  o f  o b s e r v e r s  t o  t h e  o p e r a t i n g  room. 

1 

T C E R T I F Y  THAT I HAVE READ ANn FULLY U N D E R S T A J D ' T H E  F O R E G O I N G  C O N S E N T  'io 
' O P E R A T I O N ,  THAT T H E  EXPLANATIONS T H E R E I N  R E F E R R E D  TO WERE MADE,  AND THAT ALL 

FL.4NRS O R  S T A T E b l E N T S  R E Q U I R I N G  INSERTION O R  C O M P L E T I O N  WERE F I L L E D  IN AND 
ISAPPLICABLE PARAGUPHS,  I F  ANY,  W E R E  STRICKEN BEFORE I SIGNED. 

S i g n a t u r e  o f  P a t i e n t  

S i g n a t u r e  o f  P a t i e n t ' s  Spouse  

When t h e  p a t i e n t  i s  a minor  o r  i n c o m p e t e n t  t o  g i v e  c o n s e n t :  

S i g n a t u r e  o f  p e r s o n  a u t h o r i z e d  
t o  g i v e  consen:  

R e l a t i o n s h i p  t o  P a t i e n t  

l i  I T NE S S : 

t o 3 0 5 0 3  



I have talked with 

about the contemplated operation and have explained the risk 
involved.* 

(patient’s name o r  person consenting) 

Remarks: 

Physician 

Date 

X I 5  sterilty, blindness, or loss of hearing is - z l = . = 3 0  - - -  describe briefly t h e  explanation given a possibility, to the patient. 



OAK RIDGE ASSOCIATED UNIVERSITIES 
Oak Ridge,  Tennessee 

CONSENT FOR EXPERIEEENTAL STUDY I N  CHRONIC G W U L O C Y T I C  LEUKE41IA 

I a u t h o r i z e  t h e  performance upon 
(myself o r  name of  p a t i e n t )  

.of  t h e  f o l l o w i n g  s t u d y :  I n i t i a l  t r e a t m e n t  w i t h  total-body i r r a d i a t i o n  and 

i f  n e c e s s a r y  t o  reduce  t h e  s i z e  of  ny s p l e e n ,  s p l e n i c  i r r a d i a t i o n :  splenectomy 

when my leukemia i s  s a t i s f a c t o r i l y  c o n t r o l l e d .  

The n a t u r e  and p u r p o s e  of t h i s  s t u d y ,  t h e  r i s k s  i n v o l v e d ,  and t h e  
p o s s i b i l i t i e s  o f  c o m p l i c a t i o n s  have been e x p l a i n e d  t o  1x2. 
t h a t  t h i s  s t u d y  i n v o l v e s  v a r i o u s  l a b o r a t o r y  tests as l i s t e d  on t h e  p r o t o c o l  
s h e e t  ( s e e  a t t a c h e d ) .  I f u r t h e r  unders tand  that  splenectomy a t  t h i s  s t a g e  
of c h r o n i c  g r a n u l o c y t i c  leukeinia i s  n o t  s t a n d a r d ,  r o u t i n e  t r e a t m e n t  and i s  
a c c e p t e d  as n e c e s s a r y  by a l l  p h y s i c i a n s .  
i n f o r m a t i o n  r e l a t e d  t o  my d i s e a s e  and i t s  t r e a t m e n t  i n  p o s s i b l y  o b t a i n i n g  
improved h e a l t h  and a l o n g e r  s u r v i v a l .  

I unders tand  

T h i s  s t u d y  i s  b e i n g  done t o  g a t h e r  

F u r t h e r ,  I u n d e r s t a n d  that any i n f o r m a t i o n  l e a r n e d  from doing  t h i s  
test  becomes t h e  p r o p e r t y  of ORAU and n a y  be p u b l i s h e d  i n  t h e  s c i e n t i f i c  

l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of  the s t a f f  of Oak Ridge Assoc ia ted  U n i v e r s i t i e s  
N e d i c a l  D i v i s i o n .  

DATE : 

WITNESS : 

( P a t i e n t  o r  person  a u t h o r i z e d  t o  
cons en  t f o r  p a t  i e n t  ) 

about  t h e  I have t a l k e d  w i t h  
proposed t es t  t o  b e  g i v e n  i n c l u d i n g  t h e  
f o l l o w i n g :  

I n v e s t i g a t o r  



1 . .  



i .  

OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge,  Tennessee 

CONSENT TO EXPERIMENTAL TREATMENT, TOTAL-BODY IRRADIATION 

AND SPLENECTOMY FOR CHRONIC GRANULOCYTIC LEUKEMIA 

I ,  do ,  o f  my own f r e e  w i l l ,  v o l u n t e e r  and 

submit  t o  a n  exper imenta l  t r e a t m e n t  of my d i s e a s e ,  c h r o n i c  g r a n u l o c y t i c  leukemia.  

The n a t u r e  and purpose o f  t h e  t r e a t m e n t ,  p o s s i b l e  a l t e r n a t i v e  t reatments ,  t h e  

r i s k s  i n v o l v e d ,  and p o s s i b i l i t i e s  of c o m p l i c a t i o n s  have been e x p l a i n e d  t o  m e .  

I unders tand  t h a t  t h i s  t r e a t m e n t  is n o t  t h e  u s u a l  t r e a t m e n t  f o r  my d i s o r d e r  and 

remains unproven by medica l  e x p e r i e n c e  s o  t h a t  t h e  consequences may b e  unpre- 

d i c t a b l e .  
t 

Date 
P a t i e n t  o r  person  a u t h o r i z e d  t o  

consent  f o r  p a t i e n t  

WITNESS : 

1 0 3 0 5 0 3  
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about  t h e  I have t a l k e d  w i t h  
Name 

proposed c o u r s e  of t r e a t m e n t  t o  b e  given 

i n c l u d i n g  t h e  fo l lowing:"  

1. 

Name 

The planned t r e a t m e n t  c o n s i s t s  o f  to ta l -body i r r a d i a t i o n  and p o s s i b l y  
s p l e n i c  r a d i a t i o n  t o  a c h i e v e  a remiss ion  i n  t h e  disease; w h i t e  blood 
c e l l  count  below 15 ,000/m3, p l a t e l e t  count  below 600 ,000/m3, and 
s p l e e n  smaller t h a n  10 c m  below r i b  margin.  
when t h e  p a t i e n t  i s  i n  r e m i s s i o n ,  a splenectomy w i l l  b e  done a t  t h e  Oak 
Ridge H o s p i t a l  of t h e  Methodis t  Church o r  a n o t h e r  h o s p i t a l  t h a t  h e  ( she)  
se lects  and by a surgeon of  h i s  ( h e r )  c h o i c e .  

examinat ions  w i l l  b e  done t o  check on t h e  p r o g r e s s  of  t h e  d i s e a s e  and i t s  
response  t o  therapy .  These tests i n c l u d e  : 
A .  Blood samples of  5-25 m l  up t o  3 times a week. 
B. Bone marrow a s p i r a t e  o r  b iopsy  a s  r e q u i r e d  t o  n o t e  t h e  c o u r s e  of  

t h e  d i s e a s e .  
C. Scans of  bone marrow, l i v e r  and s p l e e n .  

of i r r a d i a t i o n ;  B) t h e  e a r l y  and l a t e  risks of splenectomy.  
A.  

2 .  

3.  Throughout t h e  t r e a t m e n t  and o b s e r v a t i o n  p e r i o d s ,  f r e q u e n t  tests and 

4 .  The r i s k s  involved  i n  t h i s  t r e a t m e n t  p l a n  are A) t h e  e a r l y  and l a t e  r i s k  

The e a r l y  r i s k  of T B I  i s  l i m i t e d  t o  t h e  s l i g h t  r i s k  of t h e  p a t i e n t  
g e t t i n g  a g r e a t e r  exposure than  p lanned ,  p l u s  t h e  r i s k  t h a t  t h e  pre-  
s c r i b e d  dose is  t o o  g r e a t  o r  t h a t  t h e  p a t i e n t  i s  u n u s u a l l y  s u s c e p t i b l e  
t o  r a d i a t i o n .  
t h e  r i s k  of  i n f e c t i o n  o r  b l e e d i n g  would depend on t h e  magnitude o f  t h e  
over-dosage. We b e l i e v e  t h a t  t h e  t o t a l  r i s k  i s  minimal because o f  o u r  
b u i l t - i n  c o n t r o l s ,  our  f r e q u e n t  m o n i t o r i n g  of t h e  r a d i a t i o n  and i t s  e f f e c t ,  
and o u r  e x p e r i e n c e  a t  s e l e c t i n g  and p r e d i d i n g  t h e  response  t o  s i n g l e  
exposures  o f  T B I .  
The l a t e  r i s k s  of TBI i n c l u d e  t h e o r e t i c a l  o r  p o s s i b l e  r i s k  o f  a c c e l e r a t i o n  
of t h e  o n s e t  of t h e  b l a s t  c e l l  cr is is  o r  c a t a r a c t  format ion .  

w i t h  g e n e r a l  a n e s t h e s i a  p l u s  t h e  r isks  of  thrombosis  o r  abnormal c l o t t i n g  
a s s o c i a t e d  w i t h  t h e  p o s t  splenectomy thrombocytos is .  
The l a t e  r i s k s  of splenectomy is  a p o s s i b l e  d e c r e a s e d  r e s i s t e n c e  t o  
i n f e c t i o n  o r  o t h e r  y e t  unknown o r  u n a n t i c i p a t e d  r i s k s  of splenectomy 
s p e c i f i c a l l y  i n  t h i s  d i s e a s e .  

The d e g r e e  and d u r a t i o n  of  t h e  r e s u l t i n g  pancytopenia  and 

B. The e a r l y  r i s k  of splenectomy i s  t h a t  a t t e n d i n g  any major abdominal s u r g e r y  

5. The b e n e f i t s  a n t i c i p a t e d  from t h e  splenectomy a t  t h i s  s t a g e  i n  CGL i n c l u d e :  
1) E l i m i n a t i o n  of t h e  e n l a r g e d  s p l e e n  which o f t e n  c a u s e s  d i s c o m f o r t  and o t h e r  
symptoms, 2)  E l i m i n a t i n g  r i s k s  of s e r i o u s  c o m p l i c a t i o n s ,  s p e c i f i c a l l y  r e l a t e d  
t o  t h e  l a r g e  s p l e e n ,  v i z . ,  s p l e n i c  i n f a r c t i o n s ,  s p l e n i c  r u p t u r e  and hyper- 
s p l e n i s m ,  3) p o s s i b l e  subsequent  easier management of  t h e  CGL and 4 )  p o s s i b l e  
l o n g e r  s u r v i v a l  o r  prolonged r e m i s s i o n s .  

6. The p a t i e n t  has  t h e  r i g h t  t o  withdraw a t  anyt ime from t h e  s t u d y .  
7.  The p a t i e n t  assumes r e s p o n s i b i l i t y  t o  cover  t h e  c o s t s  of t h e  s u r g e r y  and 

h o s p i t a l i z a t i o n .  

P hy s i c i a n  

WITNESS ( P a t i e n t )  

Date 

1 0 3 0 5 0 9  



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

Principal Investigator Fr ancis A. Goswitz Ident. No. 29 

Project Title E f f e c t e n e c  tomv and Total-Body Irradiation on Onset of 
Blast Crisis and Survival in Chronic Granulocytic Leukemia 

\ 

1. In the opinion of this committee the r isks  to the rights and welfare of 
the subjects in this project o r  activity are: The hazard of splenectomy 
in a patient with a blood disease. Possible unfavorable effect on the 
course of the disease. 

The committee states that adequate safeguards against these r isks  
have been provided. 

2. 

3. 

4. 

5. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: Possibility of improved therapy for 
leukemia. 

In the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: A n  improved consent form was 

asked for, including indication that alternative forms of treatment are 
offered here. This has been provided. 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: None in particular. 

Other committee comments: 
under 18 years of age will be included in this study. 

A t  the request of the committee no patient 

Approve \: 

Disapprove 
1 7  Ibrpmher 7.1 

Date 

7 f  ’ 
J 

,- . - -  



No. 29 Effect of Splenectomy and TBI on Onset of Blast Crisis 
and Survival in CGL 

Only one patient was treated under this protocol. H e  experienced 
no unexpected difficulty o r  complications, either from the radiation o r  surgery.  
H e  was not maintained in remission af ter  the splenectomy and required 
subsequent suppressive therapy. H e  is no longer being followed at ORAU. 

.-...._ , 



FORM P.AA 

MEMORANDUM 

COPIES TO- _-- --- 

I am sending you the following comment from Melvin Koons concerning your application 
to the Committee on Human Studies. I assume that you will fulfill the suggestion that 
he has made. 

"The coneent form for Dr. Goswitz's proposal is satisfactory. However, I feel 
that the explanation sheet accompanying the consent form could be revised somewhat 
to give the patient an explanatiun of the risks involved in more layman's terms. 
Also, Item No. 7 indicates that the patient assumes the responsibility for the 
costs of surgery and hospitalization. It appears that this should be given more 
emphasis and that the patient should specifically fndicate his aceeptance of that con- 
dition, by either signing a statement to that effect o r  initialing Item No. 7 to 
indicate that he has definitely agreed to do so. " 

MEK 

Gould A .  Andrews 

! 

1 0 3 0 5 1 2  



APPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS 

TO : COMMITTEE ON HUMAN STUDIES 
Oak Ridge Assoc ia ted  U n i v e r s i t i e s  and 
Oak Ridge N a t i o n a l  Labora tory  

Date:  12 September 1973 

P r i n c i p a l  I n v e s t i g a t o r :  B i l l  Nelson,  M.D.  

C o - I n v e s t i g a t o r s :  B i o p h y s i c i s t  (and C l i n i c i a n )  - t o  be named 

T i t l e  of P r o j e c t :  FATE OF LABELED MONONUCLEAR BLOOD CELLS I N  TISSUES, 
ESPECIALLY I N  LYMPH NODES, SPLEEN , AND MARROW. 

I. O b j e c t i v e s :  

To f u r t h e r  c h a r a c t e r i z e  t h o s e  c e l l s  s e p a r a b l e  from blood t h a t  can r e s t o r e  

hemopoiesis  and lymphocytopoiesis  a f t e r  o t h e r w i s e  l e t h a l  i r r a d i a t i o n .  Such 

ce l l s  can b e  c o n c e n t r a t e d  and s t o r e d  f r o z e n ,  and i d e n t i f i e d  by t h e i r  

p r o l i f e r a t i v e  p o t e n t i a l  i n  v i t r o  and i n  e x p e r i m e n t a l  an imals  b u t  t h e y  are 

n o t  s p e c i f i c a l l y  i d e n t i f i e d  morphologica l ly  i n  man. W e  i n t e n d  t o  o b t a i n  

d a t a  about  t h e i r  f a t e  i n  human t i s s u e s  t h a t  can b e  c o r r e l a t e d  w i t h  t h e i r  

physicochemical  and immunologic p r o p e r t i e s .  T h i s  i n f o r m a t i o n  w i l l  be  

p e r t i n e n t  t o  answering q u e s t i o n s  about  t h e  h e t e r o g e n e i t y  of human blood 

s t e m  c e l l s ,  t h e  f e a s i b i l i t y  of s e l e c t i n g  ce l l s  w i t h  hemopoiet ic  p o t e n t i a l  

o r  t h o s e  w i t h  immunologic c a p a c i t y  , and u l t i m a t e l y  t h e  p o s s i b i l i t i e s  of 

c u l t u r i n g  and/or  c o n d i t i o n i n g  s t e m  ce l l s  f o r  p a r t i c u l a r  t r a n s p l a n t a t i o n  

requi rements .  Experiments i n  an imals  g i v e  v a l u a b l e  g u i d e l i n e s ,  b u t  f o r  

c l i n i c a l l y  a p p l i c a b l e  c h a r a c t e r i z a t i o n  of mononuclear c e l l  p r e p a r a t i o n s ,  

t h e  d i s t r i b u t i o n  s t u d i e s  must a l s o  be done i n  man. (See a t t a c h e d  copy 

of g r a n t  p r o p o s a l .  The r e f e r e n c e s  t o  T-cell  d e p l e t i o n  i n  blood o f  

Hodgkin’s p a t i e n t s  are t o  b e  n o t e d ,  i n  a d d i t i o n  t o  “homing” of B and T 

c e l l s .  ) 
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11. Methods: 4 ;. * . 
Lymphocytes s e p a r a t e d  from 500 m l  of f r e s h  blood from a p a t i e n t  w i t h  

proven neoplasm t o  be s u b j e c t e d  t o  s u r g i c a l  b iopsy  f o r  d i a g n o s t i c  reasons  

(e.g., laparotomy f o r  s t a g i n g  of  Hodgkin's d i s e a s e )  w i l l  be  d i v i d e d  i n t o  

two e q u a l  p o r t i o n s  and l a b e l e d  i n  v i t r o ,  one w i t h  SICr and t h e  o t h e r  w i t h  

%-cyt id ine .  

g r a d i e n t  s e p a r a t i o n  (DGS), r a d i o a s s a y s  (RA), au toradiography (ARG), and 

A p o r t i o n  of each w i l l  b e  r e t a i n e d  f o r  d i s c o n t i n u o u s  d e n s i t y  

o t h e r  i n  v i t r o  s t u d i e s  t o  show t h e  d i s p a r i t i e s  i n  l a b e l i n g  of t h e  sub- 

p o p u l a t i o n s  o f  c e l l s  c a l l e d  lymphocytes.  

l a b e l e d  w i t h  3H-cytidine and a n o t h e r  s u b p o p u l a t i o n  l a b e l e d  w i t h  51Cr w i l l  

One s e l e c t e d  s u b p o p u l a t i o n  

b e  r e i n f u s e d  i n t r a v e n o u s l y  and blood samples taken  f o r  DGS, RA, ARG a t  

7 min, 1 h r ,  4 h r ,  1 2  h r ,  and 24 h r .  

w i l l  be  done a t  15 min, 4 h r ,  and 24 h r .  The s t u d y  is  t o  b e  i n i t i a t e d  

Scans and external counts  of  51Cr 

24 h r  b e f o r e  t h e  scheduled splenectomy. I n  a s s o c i a t i o n  w i t h  t h e  customary 

s e a r c h  f o r  ev idence  o f  neoplasm ( e . g . ,  w i t h  Hodgkin's d i s e a s e )  samples  o f  

s p l e e n ,  l i ve r ,  lymph nodes,  and marrow w i l l  b e  t a k e n  f o r  DGS, RA, ARG, and 

o t h e r  s t u d i e s .  

W e  p l a n  t o  s t u d y  t e n  such  p a t i e n t s ,  i n  each s e p a r a t i n g  and l a b e l i n g  

two s e l e c t e d  p o p u l a t i o n s  of mononuclear blood ce l l s  and l o o k i n g  f o r  d i f f e r e n c e s  

i n  t h e  rates of  d i sappearance  from t h e  blood and i n  t i s s u e  d i s t r i b u t i o n .  I n  

some i n s t a n c e s ,  f o r  example, t h e  gamma emitter w i l l  be  used t o  l a b e l  c a n d i d a t e s  

f o r  hemopoiet ic  stem c e l l s ,  and o t h e r  c e l l s  w i l l  have t h e  3H l a b e l .  I n  o t h e r  

c a s e s  w e  w i l l  want t o  f o l l o w  B o r  T c e l l s  w i t h  s c a n s ,  w h i l e  looking  i n  marrow 

ARG's f o r  l o c a l i z a t i o n  of hemopoie t ic  s t e m  ce l l s  l a b e l e d  w i t h  3H. 

W e  will subsequent ly  apply  f o r  p e r m i s s i o n  t o  pursue  similar i n v e s t i g a t i o n s  

w i t h  o t h e r  r a d i o a c t i v e  l a b e l s ,  i n c l u d i n g  some p r e s e n t l y  b e i n g  developed.  I f  

t h e  number of c e l l s  o b t a i n e d  from 500 m l  o f  blood i s  i n a d e q u a t e ,  w e  may apply 

f o r  permiss io-  t o  u s e  l e u k a p h e r e s i s  o r  c r y o p r e s e r v a t i o n .  
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111. P o s s i b l e  Hazards : 

R a d i a t i o n  from 3H has  been c a r e f u l l y  c o n s i d e r e d ;  i t  r e q u i r e s  appro- 

p r i a t e  r a d i a t i o n  s a f e t y  p r e c a u t i o n s  and moni tor ing  i n  a l l  phases .  

r a d i a t i o n  t o  t h e  p a t i e n t  i s  f a r  below t h a t  producing  detectal ik  b i o l o g i c  

e f f e c t s ,  even i f  d o s e s  up t o  2 m C i  are used (Bremer, F l i e d n e r ,  and S c h i c k ,  

The 

1973,  European J o u r n a l  of Cancer) .  

c y t i d i n e  added t o  minimize 3H i n c o r p o r a t i o n  i n t o  n u c l e i c  a c i d s  i n  v i v o .  

The 51Cr dose ( 0 . 3  m C i  used by T o r e l l i ,  V a c c a r i ,  C u r c i ,  and Mauri,  

The ce l l s  can  b e  washed, o r  "cold" 

1971,  Acta  Haemato. 4 6 :  129-135; 1971) (0 .5  m C i ,  S c o t t  e t  a l .  1972 Blood 

40:  276-281; 1971) is  a l s o  a c c e p t a b l e  w i t h  a p p r o p r i a t e  p r e c a u t i o n s .  We 

would select :  p a t i e n t s  who are c o n f i d e n t  t h a t  t h e y  w i l l  n o t  have more 

c h i l d r e n ,  a l t h o u g h  g e n e t i c  s e q u e l a e  are remote.  Rigorous a s e p t i c  t e c h n i c  

t o  avoid b a c t e r i o l o g i c  contaminat ion  is  e s s e n t i a l .  A p o s s i b l e  hazard  i s  

i a n  a d v e r s e  psychologic  r e a c t i o n  t o  t h e  p r o c e d u r e ,  e s p e c i a l l y  t h e  m u l t i p l e  

v e n i p u n c t u r e s  and d i s t u r b a n c e  of  rest p r i o r  t o  laparotomy.  However, it 

could  be  a rgued  t h a t  t h e  o p p o r t u n i t y  t o  v o l u n t e e r  f o r  such an  experiment  

could  a l s o  be b e n e f i c i a l  p s y c h o l o g i c a l l y .  

The t a k i n g  of 500 m l  of blood could  b e  regarded  a s  a h a z a r d ,  b u t  any 

danger  would b e  outweighed by t h e  advantage of  having  on hand a t r a n s f u s i o n  

u n i t  of f r e s h  au to logous  r e d  cel ls .  Such a phlebotomy f o r  p o s s i b l e  au to-  

t r a n s f u s i o n  i f  needed a t  s u r g e r y  h a s  been recommended t o  a v o i d  t h e  major  

r i s k s  of  t r a n s f u s i o n :  h e p a t i t i s  and a r e a c t i o n  o r  s e n s i t i z a t i o n  from 

i n c  omp a t i b  i 1 i t  y . 
I V .  Radio iso topes  and New Drugs: 

3H c y t i d i n e  ( s p e c i f i c  a c t i v i t y  about  4 .5  C i / m M ,  Schwarz B i o r e s e a r c h ,  I n c . ,  

Orangeburg, N .  Y .  
c3 
b~ C y t i d i n e  ("cold",  1000-fold c o n c e n t r a t i o n  of l a b e l e d  c y t i d i n e ,  o r  up t o  

' 0  
m 0.0004 mM) 

cn 
N a q 5 ' C r 0 ,  

- 
( sDec i f i c  a c t i v i  tv ahoilt 1 on-?nn m C i  / m - l  
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V. 

! 

R e s p o n s i b i l i t y  of P r i n c i p a l  I n v e s t i g a t o r :  

The p r i n c i p a l  i n v e s t i g a t o r  assumes t h e  r e s p o n s i b i l i t y  f o r  t h e  s e l e c t i o n  

o f  p a t i e n t s  who w i l l  b e  cons idered  f o r  t h e  s t u d y .  The s t u d y  w i l l  no t  b e  

s t a r t e d  i n  any p a t i e n t  i f  i t  would i n t e r f e r e  s i g n i f i c a n t l y  w i t h  t h e  b e s t  

p o s s i b l e  management of h i s  c o n d i t i o n .  

any s t u d i e s  underway would b e  i n t e r r u p t e d  o r  abandoned, r a t h e r  than  

Should unforeseen  e v e n t s  i n d i c a t e ,  

j e o p a r d i z e  t h e  p a t i e n t ' s  w e l f a r e .  

Each p a t i e n t  p a r t i c i p a t i n g  would r e a d  and have expla ined  t o  him t h e  

a t t a c h e d  "Consent f o r  Experimental  T e s t "  form, and t h e  p h y s i c i a n  making 

t h i s  e x p l a n a t i o n  would i n d o r s e  t h e  a t t a c h e d  form headed "A s t u d y  of t h e  

d i s t r i b u t i o n  i n  my body of  my w h i t e  blood c e l l s  l a b e l e d  w i t h  r a d i o a c t i v e  

material (chromium-51 and t r i t i a t e d  c y t i d i n e ) . "  

Any- s i g n i f i c a n t  changes i n  methods of  procedure  o r  of t h e  develop- 

ment of unexpected r i s k s  w i l l  b e  brought  t o  the a t t e n t i o n  of t h e  Committee 

on  Human S t u d i e s .  

S t a r t i n g  d a t e :  January  1975 - pending funding  of  g r a n t .  

p .  
S i g n a t u r e  : /J@ pq. 2~&+- P r i n c i p a l  I n v e s t i g a t o r  

DIVISION REVIEW : 

The a p p l i c a t i o n  d e s c r i b e d  above h a s  been reviewed and approved. 



The s t u d y  of  t h e  d e s t i n y  i n  t i s s u e s  of c e r t a i n  l a b e l e d  whi te  blood c e l l s .  

The p a t i e n t  was informed t h a t :  

The s u r g i c a l  procedure is  recommended on t h e  b a s i s  of h i s  c l i n i c a l  

c o n d i t i o n ,  and does n o t  depend on whether  o r  n o t  h e  a g r e e s  t o  

p a r t i c i p a t e  i n  t h i s  s t u d y .  

The s t u d y  r e q u i r e s  t h e  removal of  500 ml of  t h e  p a t i e n t ' s  blood 

- h o u r s  o r  days b e f o r e  s u r g e r y .  C e r t a i n  w h i t e  blood cel ls  

w i l l  b e  c o n c e n t r a t e d  from t h i s  b lood ,  l a b e l e d  w i t h  ' I C r  and 3H, and 

r e i n j e c t e d  i n t o  t h e  p a t i e n t ' s  v e i n .  

No r a d i a t i o n  e f f e c t  o r  o t h e r  i n j u r y  i s  expec ted  from t h e  material 

used ,  b u t  t o  avoid any concern o v e r  remote g e n e t i c  consequences,  w e  

would do t h e  s t u d y  only i n  t h o s e  p a t i e n t s  who d i d  n o t  i n t e n d  t o  

become p a r e n t s .  

I n  a d d i t i o n  t o  t h e  v e n i p u n c t u r e s  r e q u i r e d  f o r  o b t a i n i n g  t h e  blood and 

r e t u r n i n g  t h e  l a b e l e d  c e l l s ,  I O - m l  venous blood samples would b e  

r e q u i r e d  t h e r e a f t e r  a t  7 m i n u t e s ,  1 h o u r ,  4 h o u r s ,  1 2  h o u r s ,  and t h e n  

d a i l y  u n t i l  s u r g e r y .  S e v e r a l  s c a n s  would a l s o  b e  done. 

The t i s s u e s  taken  a t  s u r g e r y  would b e  assayed  f o r  t h e  l a b e l e d  ce l l s  

w i t h o u t  i n t e r f e r i n g  w i t h  t h e  d i a g n o s t i c  s t u d i e s  r e q u i r e d  by t h e  

p a t i e n t ' s  c o n d i t i o n .  

Date P h y s i c i a n ' s  s i g n a t u r e  

P a t i e n t ' s  name Char t  No. 
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OAK R I D G E  ASSOCIATED UNIVERSITIES 
Oak Ridge , Tennessee 

Consent f o r  Experimental  Test 

I a u t h o r i z e  t h e  performance upon 
(myself o r  name of p a t i e n t )  

t h e  f o l l o w i n g :  A s t u d y  of t h e  d i s t r i b u t i o n  i n  my body of my w h i t e  blood 
. 

ce l l s  l a b e l e d  w i t h  r a d i o a c t i v e  m a t e r i a l  (chromium-51 and t r i t i a t e d  c y t i d i n e ) .  

The n a t u r e  a n d  purpose  of t h e  tes t ,  t h e  r i s k s  i n v o l v e d ,  and t h e  

p o s s i b i l i t i e s  of compl ica t ions  have been e x p l a i n e d  t o  m e .  I unders tand  

t h a t  t h i s  t es t  i s  n o t  a t rea tment  f o r  my d i s o r d e r  n o r  i s  i t  b e i n g  done f o r  

my b e n e f i t ,  r a t h e r  t h a t  t h e  tes t  i s  f o r  e x p e r i m e n t a l  purposes  and is  b e i n g  

done only  f o r  g a t h e r i n g  i n f o r m a t i o n  r e l a t e d  t o  my d i s e a s e ,  t r e a t m e n t ,  o r  

b o t h .  F u r t h e r ,  I unders tand  t h a t  any i n f o r m a t i o n  l e a r n e d  from doing  t h i s  

t es t  becomes t h e  p r o p e r t y  of ORAU and may b e  p u b l i s h e d  i n  t h e  s c i e n t i f i c  

l i t e r a t u r e  a t  t h e  d i s c r e t i o n  of t h e  s t a f f  o f  t h e  Oak Ridge Assoc ia ted  

U n i v e r s i t i e s  Medical D i v i s i o n .  

Date P a t i e n t  o r  person  a u t h o r i z e d  t o  consent  
f o r  p a t i e n t  

WITNESS : 

CONSENT FOR EXTERTPRNTAL TEST 



REVIEW AND ACTION 

ORAU/ORNL Committee on Human Studies 

30 Principal Investigator Bill Nelson, M.D. Ident. No. 

Project Title 

i '> 
- _-  

Fate of Labe led Mononuclear Blood Cells h Tissues, EsFcialb' 

Nodes, Spleen, and Marrow. 

1. In the opinion of this committee the risks to the rights and welfare of 
the subjects in this project o r  activity are: Approval not given yet 
for  human work except on blood samples, but expected to be given 
if animal results justify. 

The committee states that adequate safeguards against these risks 
have been provided. 

2. 

1. 3. 

4. 

5. 

In the opinion of the committee the potential benefits of this activity 
to the subjects outweigh any probable risks. This opinion is justified 
by the following reasons: See above. 

Ip the opinion of the committee the following informed consent pro- 
cedures will be adequate and appropriate: To be worked out. 

The committee seeks continuing communication with the investi- 
gator(s) on this project along the following lines: Results on 

animal data when available.. 

Other committee comments: See comments in minutes. 

L L l L - 9  

&pproveAnirnal studies and work Chairman of Committee 
on human blood samples. 
Disapprove 

1 1  ?kcemher 73 F 
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