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DISCLOSURE TC PATIENTS INJECTED WITH PLUTONIUM 

INTRODUCTION 

. I  . .  

This i s  a r e p o r t  of t he  r e su l t s  of an i n q u i r y  reques ted  by the  U. S. 
Atomic Energy Commission and au tho r i zed  by the  General Xanager on 
A p r i l  17,  1974. The i n q u i r y  was d i r e c t e d  t o  the  ques t ion  o f  whether 
informed consent  w a s  ob ta ined  from p a t i e n t s  i n j e c t e d  wi th  plutonium 
e i t h e r  when i n j e c t e d  i n  1945-1947 o r  during r e c e n t  follow-up s t u d i e s  
i n  1973. 

BACKGROUND 

Reasons f o r  t he  Study 

A s tudy  of the  metabolism of  plutonium i n  man w a s  prompted dur ing  World 
War I1 by concern over  t h e  exposure of l a rge  numbers of workers t o  t h i s  
newly c r e a t e d  element when ki logram q u a n t i t i e s  of plutonium w e r e  produced 
f o r  t h e  f i r s t  t i m e  a t  Hanford e a r l y  i n  1944. The f a c t  t h a t  plutonium I s  
t o x i c  had been e s t a b l i s h e d  a l r eady  i n  animal experiments .  Allowable l i m i t s  
f o r  d e p o s i t i o n  i n  the  human body were a r r i v e d  a t  by u t i l i z i n g  informat ion  
obta ined  from radium s t u d i e s  i n  man, e a r l y  resu l t s  of  plutonium experiments 
i n  animals and t h e  r e s p e c t i v e  phys ica l  p r o p e r t i e s  of plutonium and radium. 
The l i m i t s  were r ev i sed  from t i m e  t o  t i m e  as new informat ion  became a v a i l a b l e .  

The e s t i m a t i o n  of body burdens i n  exposed i n d i v i d u a l s  proved t o  be exceed- 
i n g l y  d i f f i c u l t .  The emiss ion  c h a r a c t e r i s t i c s  of t h e  plutonium i so topes  of" 
i n t e r e s t  (Pu-238 and Pu-239) were such t h a t  e s t i m a t i o n  of body burdens 
could  be based only on the  a n a l y s i s  of e x c r e t i o n  specimens. Equations f o r  
t h e  c a l c u l a t i o n  of body burdens from u r ine  o r  s t o o l  specimens r equ i r ed  d a t a  
concerning e x c r e t i o n  r a t e s .  Animal experiments undertaken t o  provide such 
d a t a  produced r e s u l t s  t h a t  v a r i e d  between s p e c i e s ,  thereby  n u l l i f y i n g  the  
oppor tun i ty  t o  e x t r a p o l a t e  t o  man. S tudies  conducted on man involving tne  
i n t r o d u c t i o n  of known q u a n t i t i e s  of the element i n t o  the  human body were 
viewed as t h e  only s o l u t i o n  t o  the  problem. 

The Labora to r i e s  

The p r i n c i p a l  l a b o r a t o r i e s  t h a t  conducted b i o l o g i c a l  exper imenta t ion  i n  
suppor t  of t he  Manhattan P r o j e c t  w e r e  l oca t ed  a t  t h e  U n i v e r s i t i e s  of 
C a l i f o r n i a ,  Chicago and Rochester.  The l abora to ry  i n  Berkeley of p a r t i -  
c u l a r  i n t e r e s t  t o  t h i s  inqui.ry w a s  known then as t h e  Crocker Laboratory;  
i t  was p a r t  of  t he  Un ive r s i ty  of C a l i f o r n i a  Radia t ion  Laboratory.  
Experiments involv ing  a d m i n i s t r a t i o n  t3 human s u b j e c t s  of r a d i o a c t i v e  
i so topes  of d i agnos t i c  o r  t h e r a p e u t i c  i n t e r e s t  had been conducted a t  the 
Un ive r s i ty  Hosp i t a l  i n  San Franc isco  f o r  s e v e r a l  yea r s  by Un ive r s i ty  
personnel  from both t h e  Berkeley and San Franc isco  campuses. 
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The name of the  Manhattan Engineer Dis t r ic t  (MED) l a b o r a t o r i e s  a t  t h e  
Un ive r s i ty  of Chicago vas  t h e  M e t a l l u r g i c a l  Laboratory.  Some MED personnel  
a l s o  he ld  c l i n i c a l  appointments a t  B i l l i n g s  H o s p i t a l ,  t h e  teaching h o s p i t a l  
of t he  Un ive r s i ty .  

B io log ica l  exper imenta t ion  xas conducted f o r  MED a t  t h e  Un ive r s i ty  of 
Rochester Atomic Energy P r o j e c t  (AEP). J o i n t  appointments a t  t h e  Strong 
Memorial Hosp i t a l  of the  S n i v e r s i t y  w e r e  he ld  by c e r t a i n  members of t h e  
AEP p r o f e s s i o n a l  s t a f f .  

I n  a d d i t i o n  t o  t h e  u n i v e r s i t y  h o s p i t a l s ,  a h o s p i t a l  opera ted  by the  E D  
a t  Oak Ridge was involved i n  the  s tudy.  

The Study 

The s tudy  was l o o s e l y  coord ina ted  between the  l a b o r a t o r i e s .  
1945, a meeting w a s  held i n  Los Alamos a t  which a r eques t  f o r  he lp  i n  
making arrangements f o r  a human t r a c e r  experiment t o  de t e rn ine  the  per -  
cen tage  of plutonium exc re t ed  d a i l y  i n  t h e  u r i n e  and f eces  was submit ted 
t o  a n  MED s t a f f  member. 
Rochester o r  Chicago be s e l e c t e d  and i n j e c t e d  and t h a t  t h e  e x c r e t a  be s e n t  
t o  Los Alamos S c i e n t i f i c  Laboratory (LASL) f o r  a n a l y s i s .  On A p r i l  10,  
A p r i l  26 and Way 14,  1945, p a t i e n t s  were i n j e c t e d  a t  Oak Ridge, Chicago 
and San Franc isco ,  r e s p e c t i v e l y .  An in te rv iewed s c i e n t i s t  expressed the  
opin ion  t h a t  t h e  con t inua t ion  of the  s tudy  beyond t h e  f i r s t  t h r e e  cases  
was motivated by u n c e r t a i n t i e s  caused by the  v a r i a t i o n  i n  the  d a t a  obta ined  
from those  c a s e s .  There i s  noth ing  i n  the  r eco rd  t h a t  sugges ts  otherwise.  
A planned experiment t h a t  c a l l e d  f o r  t he  s tudy of t en  p a t i e n t s  w a s  conducted 
i n  Rochester wi th  t h e  i n j e c t i o n s  occur r ing  from October 16, 1945 t o  A p r i l  3 ,  
1946. An e l even th  p a t i e n t  was i n j e c t e d  a t  Rochester on J u l y  16,  1946, 
because t e c h n i c a l  d i f f i c u l t i e s  were encountered i n  one of t h e  o r i g i n a l  
cases. I n  a d d i t i o n  t o  t h e  planned Rochester experiment ,  two p a t i e n t s  were 
i n j e c t e d  i n  Chicago on December 27 ,  1945 and two i n  San Francisco on 
A p r i l  26,  1946 and on J u l y  18, 1947, r e s p e c t i v e l y .  A l l  p a t i e n t s  w e r e  
a d u l t  except  a f i v e  year  o ld  c h i l d  i n  San Franc isco  and an  18 yea r  o l d  
p a t i e n t  i n  Rochester .  It i s  l i k e l y  t h a t  t he  f i r s t  p a t i e n t  w a s  i n j e c t e d  
by a n  MED o f f i c e r ,  t he  next  s i x t e e n  by P E D  c o n t r a c t o r  personnel  and the  
l as t  by AEC c o n t r a c t o r  personnel  ( a f t e r  o f f i c i a l  assumption o f  MED con- 
t racts  by the  AEC on January 1, 1947). 

On March 2 3 ,  

I t  was suggested t h a t  a h o s p i t a l  p a t i e n t  a t  e i t h e r  

According t o  e a r l y  documents, the  c r i t e r i a  cons idered  i n  choosing s u b j e c t s  
for t he  s tudy were age,  l i f e  expectancy and r e l a t i v e l y  normal kidney and 
l i ve r  func t ion .  Those s e l e c t e d  were over  45 yea r s  of age wi th  f l v e  
except ions  and su f fe red  from malignant tumors o r  o t h e r  chronic  d i s e a s e s  
such t h a t  s u r v i v a l  f o r  more than  t e n  yea r s  w a s  considered un l ike ly .  I n  
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several cases, however, s u r v i v a l  has  been longer  than  a n t i c i p a t e d .  Nine 
p a t i e n t s  d i ed  w i t h i n  t h r e e  yea r s  a f t e r  i n j e c t i o n ;  one each d i ed  i n  8 ,  11, 
14 and 20 y e a r s ;  one w a s  l o s t  t o  follow-up; and four  a r e  a l i v e  today. 
causes  of dea th  i n  a l l  deceased p a t i e n t s  were the  o r i g i n a l l y  diagnosed 
i l l n e s s e s  o r  o t h e r  d i s e a s e s  un re l a t ed  t o  t h e  plutonium i n j e c t i o n s .  

The 

Although t h e  q u a n t i t i e s  of plutonium i n j e c t e d  ranged from 2.4 t o  145 
body burdens,  13 of t he  p a t i e n t s  rece ived  7-10 body burdens (us ing  the  
c u r r e n t  body burden va lue  of 0.04 UCi). 
burden i s  the  term appl ied  to  t he  pe rmis s ib l e  occupat iona l  l i m i t  f o r  an 
i n t e r n a l l y  depos i t ed  r ad io i so tope .  Between ??arch 1945 and 1950, the  
accepted  va lue  f o r  t he  plutonium body burden was 0.06 LLCi; s i n c e  1950, 
i t  has  been 0.04 pCi f o r  t h e  plutonium i s o t o p e s  r e l e v a n t  t o  t h i s  r e p o r t .  

- c  .A - A l l  i n j e c t i o n s  were in t ravenous  except  t h e  Last, which was in t ramuscular  
i n  a l e g  t h a r  was amputated f o r  t rea tment  of a malignant tumor four  days 

The maximum pe rmis s ib l e  body 

' af te r  t h e  i n j e c t i o n .  

I n  1967, a Berkeley r a d i o b i o l o g i s t  l earned  t h a t  a p a t i e n t  i n j e c t e d  i n  
1945 had l i v e d  f o r  a pe r iod  of  20 y e a r s .  That in format ion  s t imu la t ed  he r  
to  i n v e s t i g a t e  the  whereabouts of t he  o t h e r  i n j e c t e d  p a t i e n t s .  She d i s -  
covered t h a t  four  p a t i e n t s  were s t i l l  l i v i n g  a t  the  time of h e r  i nqu i ry ;  
they  a re  s t i l l  a l i v e .  One of these  p a t i e n t s  had been i n j e c t e d  i n  San Francisco 
and t h e  o t h e r  t h r e e  in Rochester .  I n  1973, follow-up s t u d i e s  were c a r r i e d  
o u t  on t h r e e  of the  f o u r  p a t i e n t s  i n  a p r o j e c t  sponsored by the Center  f c r  
Human Radiobiology (CHR) of t he  Argonne Nat iona l  Laboratory (ANI,). The 
phys ic i an  c u r r e n t l y  i n  charge of  the  metabol ic  ward a t  Strcfig Nemorial 
Hosp i t a l  i n  Rochester cooperated i n  t h e s e  s t u d i e s  by ob ta in ing  e x c r e t i o n  
specimens dur ing  h o s p i t a l i z a t i o n  of t h e  p a t i e n t s ,  The specimens were 
analyzed f o r  plutonium con ten t  a t  CHR and p o r t i o n s  of some specimens w e r e  
a l s o  analyzed a t  MSL. 

P o l i c i e s  Relative to  Informed Consent o r  Disc losure  

The c r i t e r i a  f o r  a l e g a l l y  and e t h i c a l l y  accep tab le  d i s c l o s u r e  of t h e  
n a t u r e  of an  experimental  procedure t o  be conducted on a human s u b j e c t  and 
f o r  t h e  manner of consent  by t h e  s u b j e c t  have undergone evo lu t iona ry  chafiges 
over  t h e  yea r s .  I n  c u r r e n t  usage, informed consent  i s  a term which i m ? l i e s  
recorded acknowledgement by the  pa t i e r , t  t h a t  he has  rece ived  proper  d i s -  
c l o s u r e  and has  v o l u n t a r i l y  consented t o  t h e  experimental  procedure.  
Informed consent ,  def ined  i n  t h i s  manner, w a s  r equ i r ed  f o r  s t u d i e s  t h a t  
were conducted i n  1973 bu t  w a s  no t  r equ i r ed  f o r  s t u d i e s  conducted i n  1945 
and 1946. To avoid confusion wi th  t h e  s t r i c t  informed consent  r equ i r ed  
now, t h e  t e r m  "d isc losure"  w i l l  be used i n  d i scuss ions  of  p a t i e n t  consent 
t h a t  p e r t a i n  t o  the  e a r l y  pe r iod .  

4 0 0 0 b 5 3  
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Formalized s t anda rds  f o r  p a t i e n t  consent t o  experimental  procedures  d i d  
not e x i s t  p r i o r  t o  1946. The p r a c t i c e s  v a r i e d  from one i n s t i t u t i o n  t o  
ano the r  and were f r equen t ly  l e f t  t o  t h e  d i s c r e t i o n  of i n d i v i d u a l  i n v e s t i -  
g a t o r s .  The J u d i c i a l  Council of t h e  Ainerican Medical Assoc ia t ion  l a t e  i n  
1946 adopted the f o l l m i n g  p o l i c y  s ta tement  r e l a t i v e  t o  e t h i c a l  cons ide ra t ions  
i n  human experimentat ion:  

I n  o rde r  t o  conform t o  t h e  e t h i c s  of the-American Fledical Associa- 11 

t i o n ,  t h r e e  requirements  must b e  s a t i s f i e d :  (I) t h e  voluntary  consent 
of t h e  person on whcm t h e  experiment is t o  be performed: (2)  t he  
danger of each e q e r i n e n t  must b e  prev ious ly  i n v e s t i g a t e d  by animal 
experimentat ion,  and (3) t h e  experiment must be  performed under proper  
medical  p r o t e c t i o n  and management." 

The ANA po l i cy  s ta tement  w a s  vague by p resen t  s t anda rds  and when compared 
w i t h  t h e  AEC po l i cy  adopted s h o r t l y  a f te rward  (see below). 

S e c u r i t y  cons ide ra t ions  could have i n t e r f e r e d  w i t h  whatever d i s c l o s u r e  the  
i n v e s t i g a t o r s  i n  these  pl.utonium s t u d i e s  may have considered a t  t h a t  time. 
The word plutonium was c l a s s i f i e d  u n t i l  t h e  end of t h e  w a r .  
i n v e s t i g a t o r s  m y  have reg.arded any r e fe rence  t o  t h e  n a t u r e  of t h e  s t u d i e s  
as a v i o l a t i o n  of s e c u r i t y . '  Wr i t t en  s t a t emen t s  would have c o n s t i t u t e d  an 
a d d i t i o n a l  breach a 2  s e c u r i t y .  
cont inued  i n t o  t h e  postwar pe r iod .  

During w a r t i m e ,  

An atmosphere of s ec recy  f o r  s e c u r i t y  reasons  

The AEC e s t a b l i s h e d  a p o l i c y  of  formalized p a t i e n t  consent  i n  A p r i l  1947, 
which, t o  t h e  b e s t  of our  knowledge, a n t i c i p a t e d  t h e  adopt ion  of such 
p o l i c i e s  by o t h e r  governmental agencies .  A t  t h a t  t i m e  t h e  General Yanager 
s t a t e d  i n  a l e t t e r  t o  the  Chairman of t h e  AEC In t e r im  Medical Advisory 
Committee on C l i n i c a l  Tes t ing  t h a t  " i t  should be  s u s c e p t i b l e  t o  proof from 
o f f i c i a l  r eco rds  t h a t ,  p r i o r  t o  t r ea tmen t ,  each i n d i v i d u a l  p a t i e n t ,  being 
i n  an unders tanding  s t a t e  of mind, w a s  c l e a r l y  informed of t he  n a t u r e  of 
the t rea tment  and i t s  p o s s i b l e  e f f e c t s ,  and expressed h i s  w i l l i n g n e s s  t o  
r e c e i v e  t h e  t rea tment .  I n  v i e v  of your recommendation, t h e  Commission does 
n o t  r e q u e s t  t h a t  w r i t t e n  release be obtained i n  such cases, bu t  i t  does 
r e q u e s t  t h a t  i n  every case a t  l eas t  two doc to r s  should c e r t i f y  i n  w r i t i n g  
(made p a r t  of an o f f i c i a l  r eco rd )  t o  t h e  p a t i e n t ' s  understanding s t a t e  of 
mind, t o  t h e  explana t ion  fu rn i shed  him, and t o  h i s  w i l l i n g n e s s  t o  accept  
t h e  t rea tment . "  

The Na t iona l  I n s t i t x t e s  of Heal th  f i r s t  i s sued  unpublished gu ide l ines  
concerning i n s t i t u t i o n a l  review and informed consent  f o r  g r a n t  p r o j e c t s  
involv ing  t h e  u s e  of hunan s u b j e c t s  i n  1966 and r equ i r ed  a l l  ; rantees  t o  
comply w i t h  those  gu ide l ines .  
as a book le t  f o r  wider d i sseminat ion  on Kay I, 1969. Upon the  recommendation 

A r e v i s i o n  of t h e  g u i d e l i n e s  w a s  publ ished 
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of t h e  AEC Advisory Cormnittee f o r  Biology and Medicine,  t he  book le t ,  
t i t l e d  "Pro tec t ion  of t h e  Ind iv idua l  as a Research Subjec t , "  was adopted 
as p o l i c y  by the  AEC i n  1970, and i t s  c o n t r a c t o r s  were r equ i r ed  t o  provide  
assurance  of co rq l i ance  with the  p rov i s ions  o f  t he  bookle t .  
document w a s  l a t e r  supplanted by the  c u r r e n t  DHEW P u b l i c a t i o n  No. (NIH) 
72-102, December 1, 1971, "Po l i c i e s  f o r  t he  P r o t e c t i o n  of Human S u b j e c t s , "  
and w a s  i n  t u r n  adopted by AEC. 
consent  a s  "the agreement obta ined  from a s u b j e c t ,  o r  from h i s  au thor ized  
r e p r e s e n t a t i v e ,  t o  the  s u b j e c t ' s  p a r t i c i p a t i o n  i n  an  a c t i v i t y .  The bas i c  
e lements  of informed consent  are:  

The N I H  

The g u i d e l i n e s  c h a r a c t e r i z e  informed 

1. A f a i r  exp lana t ion  of  t h e  procedures  to be fol lowed,  inc luding  an 
i d e n t i f i c a t i o n  of  those which are  exper imenta l ;  

2. A d e s c r i p t i o n  of t h e  a t t e n d a n t  d i scomfor t s  and r i s k s ;  

3 .  A d e s c r i p t i o n  of t h e  b e n e f i t s  t o  be expected;  

4. A d i s c l o s u r e  of a p p r o p r i a t e  a l t e r n a t i v e  procedures  t h a t  would be 
advantageous f o r  the  s u b j e c t ;  

5 .  An o f f e r  t o  answer any i n q u i r i e s  concerning t h e  procedures;  

6. An i n s t r u c t i o n  t h a t  t h e  s u b j e c t  i s  f r e e  t o  withdraw h i 3  consent  and 
to  d i scon t inue  p a r t i c i p a t i o n  i n  the  p r o j e c t  o r  a c t i v i t y  a t  any t i m e . "  

I n  r e c e n t  y e a r s ,  t he  s u b j e c t  o r  h i s  au tho r i zed  r e p r e s e n t a t i v e  has been 
r equ i r ed  t o  s i g n  a cotisent form approved by t h e  I n s t i t u t i o n a l  Review 
Committee of t h e  u n i v e r s i t y  o r  h o s p i t a l  unless a va r i ance  from t h a t  
e s t a b l i s h e d  procedure is  documented i n  the  Committee minutes and i n  r e p o r t s  
of Committee a c t i o n s .  

EVIDENCE FOR DISCLOSURE OR INFORMED CONSEhT 

Chicago 

1. O r i e n t a t i o n  

Three i n j e c t i o n s  were made dur ing  t h e  pe r iod  of Apr i l .  26 t o  Decenber 
27, 1945, by s t a f f  of t h e  Heal th  Group, M e t a l l u r g i c a l  Laboratory,  
U n i v e r s i t y  of Chicago. The Heal th  Group inc luded  t h e  I n d u s t r i a l  
Hazards and C l i n i c a l  Sec t ions ;  t h e  Chief of t he  C l i n i c a l  Sec t ion  was 
a l s o  Deputy Chief of t h e  Group. 
cas2s w a s  w r i t t e n  j o i n t l y  by a chemist  and t h e  Ch ie f ,  I n d u s t r i a l  
Hazards Sec t ion ;  the  a s s i s t a n c e  of t he  Chief ,  C l i n i c a l  Sec t ion ,  w a s  

A d e t a i l e d  r e p o r t  of two of chesc 
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acknowledged. The chemist  conducted plutonium ana lyses  OR t h e  
e x c r e t a  of t he  p a t i e n t s  and on t i s s u e  specimens obta ined  a t  autopsy.  
The Chief of t he  Xealth Group i s  deceased;  t h e  chemist  and t h e  
S e c t i o n  Chiefs  are a l i v e  and were in te rv iewed.  

2. Disc losure  

The chemist  s a i d  t h a t  t h e  Chief ,  C l i n i c a l  Sec t ion ,  both i n j e c t e d  t h e  
p a t i e n t s  and obta ined  o r a l  consent  from them a f t e r  expla in ing  t h a t  t h e  
r a d i o a c t i v e  substance t o  be i n j e c t e d  may prove t o  be of g r e a t e r  b e n e f i t  
t o  o t h e r s  than  t o  themselves.  The Chief ,  C l i n i c a l  Sec t ion ,  s a i d  cha t  
he  d id  n o t  r eca l l  anything about  t h e  i n j e c t i o n s  and t h a t  they might 
have been made by another  phys i c i an ,  t he  on ly  o t h e r  p r o f e s s i o n a l  s t a f f  
member wi th  a "Q" c lea rance .  
denied any connect ion wi th  the  s tudy.  The Chief ,  I n d u s t r i a l  Hazards 
Sec t ion ,  s a i d  t h a t  he d i d  no t  r e c a l l  any s p e c i f i c  in format ion  concerning 
t h e  program d e s p i t e  being shown the above mentioned r e p o r t  of two 
cases and copies  of signed memos concerning t h e  p a t i e n t s  from him t o  
t h e  Chief of  t he  Health Group. 

The l a t t e r  phys ic i an ,  when in te rv iewed,  

A member of t h e  f a c u l t y  of t h e  Un ive r s i ty  of  Chicago Medical School 
has loca ted  two of the  t h r e e  p a t i e n t  f i l e s  bu t  n o t  t h e  t h i r d .  H e  
s a i d  t h a t  one contained no r e fe rence  t o  t h e  i n j e c t i o n  program whi le  
t h e  o t h e r  contained a n o t a t i c n  by a medical s tuden t  t h a t  t he  p a t i e n t ' s  
fami ly  w a s  eager  t o  have t h e  plutonium t rea tment  s t a r t e d .  

Oak Ridpe 

1. O r i e n t a t i o n  

One p a t i e n t  w a s  i n j e c t e d  a t  t h e  Oak Ridge Hosp i t a l  on A p r i l  10,  1945. 
The h o s p i t a l  was opera ted  by t h e  MED, and Commissioned Medical 
O f f i c e r s  served OR t he  h o s p i t a l  s t a f f .  The i n j e c t e d  p a t i e n t ' s  
r eco rds  along wi th  o t h e r  ' r - Jsp i ta l  f i l e s  were destroyed i n  a f i r e  a t  
a much la te r  d a t e .  

2. Disc losure  

A phys ic i an ,  who w a s  then  a Commissioned O f f i c e r ,  t o l d  t h e  in t e rv i ewers  
t h a t  he had made the  i n j e c t i o n .  H e  i s  r epor t ed  to have made t h e  same 
s ta tement  t o  o t h e r  i n t e r e s t e d  persons i n  the p a s t .  H e  s t a t e d  f u r t h e r  
t h a t  no d i s c l o s u r e  was made t o  the  p a t i e n t .  This phys i c i an  i s  r epor t ed  
t o  have r equ i r ed  p s y c h i a t r i c  c a r e  i n  r e c e n t  years  b u t  appeared com- 
p l e t e l y  l u c i d  t o  t h e  in t e rv i ewers ,  one of vhom i s  a phys ic i an  on the  
AEC s t a f f .  
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The phys ic i an  f u r t h e r  s t a t e d  t h a t  he made the  i n j e c t i o n  only  a f t e r  
r e c e i v i n g  a w r i t t e n  o rde r  from the  s u p e r i o r  n e d i c a l  o f f i c e r  who, he 
s a i d ,  had s e l e c t e d  the  p a t i e n t  f o r  t he  s tudy .  
prepared  a p ro toco l  i n  which r e f e r e n c e  w a s  made t o  t h e  i n j e c t i o n  i n  
t h e  p a s t  t ense .  
had no r e c o l l e c t i o n  of t h e  inc iden t .  

The la t te r  o f f i c e r  

!Tien in te rv iewed,  t h e  supe r io r  o f f i c e r  s a i d  t h a t  he 

Rochester  

1. O r i e n t a t i o n  

Eleven p a t i e n t s  were i n j e c t e d  a t  Rochester dur ing  the per iod  between 
October 16 ,  1945, and J u l y  16,  1946. The i n j e c t i o n s  were p a r t  o f  a 
planned experiment conducced j o i n t l y  by the  Un ive r s i ty  of Rochester 
AEP and LASL. In  t h e  d i v i s i o n  of r e s p o n s i b i l i t i e s ,  the  specimens vere 
c o l l e c t e d  i n  the  Strong Memorial Hosp i t a l  of the  h i v e r s i t y  of Rochester ,  
and t h e  ana lyses  f o r  plutonium con ten t  were conducted a t  LASL. 
h o s p i t a l i z e d  p a t i e n t s  were t r a n s f e r r e d  t o  a s p e c i a l  metabol ic  ward 
where they  remained f o r  s e v e r a l  days f o r  t r a i n i n g  i n  t h e  proper  pro- 
v i s i o n  of specimens and f o r  t h e  c o l l e c t i o n  of b a s e l i n e  u r i n e  and stool 
specimens be fo re  i n j e c t i o n ;  they  remained i n  the  ward f o r  a few weeks 
a f t e r  i n j e c t i o n  f o r  f u r t h e r  specimen c o l l e c t i o n .  
metabol ic  ward, who conducted t h e  s tudy ,  i s  deceased. lie i s  r epor t ed  
t o  have s e l e c t e d  the  p a t i e n t s  and made the  i n j e c t i o n s .  The fol lowing 
persons ,  who were a s s o c i a t e d  wi th  t h e  p r o j e c t ,  are a l i v e  and were i n t e r -  
viewed dur ing  t h e  i n q u i r y :  

The 

The ch ie f  of  t h e  

a. t h e  phys ic i an  a s s i s t a n t  t o  the ch ie f  of t h e  metabol ic  ward during 
t h e  pe r iod  of t h e  s tudy ,  

b. t h e  Di rec to r  of the  AEP t o  whom the  ch ie f  of t h e  metabol ic  ward 
r epor t ed  ( b r i e f  i n t e r v i e w  by te lephone) ,  

c .  t h e  s c i e n t i s t  i n  t h e  Rochester AEP t o  vhom correspondence r e l a t i n g  
t o  t h e  experiment w a s  addressed ,  and, 

d .  t h e  phys ic i an  who took over  the  c a r e  of two su rv iv ing  i n j e c t e d  
p a t i e n t s  when t h e  c h i e f  of the  metabol ic  ward l e f t  Rochester i n  
1948. 

S t r i c t  s e c u r i t y  p recau t ions  were ohserved i n  t h e  AEP so t h a t  c l o s e  
a s s o c i a t e s  were f r e q u e n t l y  unaware of d e t a i l s  of each o t h e r ' s  a c t i v i t i e s .  
The a s s i s t a n t  t o  t h e  c h i e f  of t he  metabol ic  war2 s a i d  t h a t  t h e  A D  
was h igh ly  compartmentalized and t h a t  a c t i v i t i e s  were conducted on 
a need-to-know b a s i s .  The a s s i s t a n t  cha rac t e r i zed  t h e  ch ie f  as a 
b a s i c a l l y  shy person who w a s  e s p e c i a l l y  s e c r e t i v e  about  t he  MED programs. 



, 

- 8 -  

2 .  Disc losure  

Examination of  t he  h o s p i t a l  charts of e i g h t  deceased p a t i e n t s  f a i l e d  
t o  d i s c l o s e  any r e fe rence  t o  i n j e c t i o n s  having been made o r  t o  d i s -  
c l o s u r e  t o  p a t i e n t s ,  bu t  there were o r d e r s  f o r  t r a n s f e r  of p a t i e n t s  
t o  t h e  metabol ic  ward and for the  c o l l e c t i o n  of e x c r e t i o n  specimens. 
A Unive r s i ty  s t a f f  physicLan exanined t h e  f i l e s  o f  t h e  t h r e e  l i v i n g  
p a t i e n t s  and s a i d  t h a t  they conta ined  no r e f e r e n c e  t o  consent  o r  d i s -  
c losu re .  
w a s  o r  w a s  n o t  made i n  the  Rochester cases. 

None of the  persons in te rv iewed had knowledge t h a t  d i s c l o s u r e  

The fol lowing evidence may be c i t e d  t o  support  a con ten t ion  t h a t  dis- 
c l o s u r e  may have been provided t o  the  p a t i e n t s .  
c i a n s  s a i d  t h a t  they  regarded t h e  ch ie f  of t h e  metabol ic  ward as a 
h i g h l y  e t h i c a l  phys ic ian  and considered i t  almost inconce ivable  t h a t  
he would no t  have provided d i s c l o s u r e  t o  the  p a t i e n t s .  One s c i e n t i s t ,  
who w a s  a s s o c i a t e d  wi th  the  p r o j e c t ,  s t a t e d  t h a t  he was n o t  f a m i l i a r  
w i th  t h i s  program, b u t  he knew t h a t  adequate  d i s c l o s u r e  t o  p a t i e n t s  
w a s  made i n  ano the r  s tudy  conducted a t  Rochester a t  about  the same t i m e .  
F i n a l l y ,  a n  oppor tun i ty  t o  d i s c l o s e  was provided when p a t i e n t s  were 
t r a n s f e r r e d  t o  t h e  metabol ic  ward s i n c e  phys ic i ans  are expected by 
p a t i e n t s  t o  j u s t i f y  t r a n s f e r s  w i t h i n  h o s p i t a l s .  

Two in te rv iewed physi-  

San Franc isco  \ 

1. O r i e n t a t i o n  

Three p a t i e n t s  r ece ived  i n j e c t i o n s  a t  t h e  Un ive r s i ty  of C a l i f o r n i a  
Hosp i t a l ,  San Franc isco ,  oc May 14, 1945, A p r i l  26,  1946, and J u l y  13, 
1947, r e s p e c t i v e l y .  The l a s t ,  one of t h e  f o u r  l i v i n g  p a t i e n t s ,  vas 
t h e  on ly  p a t i e n t  i n j e c t e d  wi th  plutonium a f t e r  t h e  AEC was formed on 
January 1, 1947. The deceased phys ic i an  Di rec to r  of t he  Crocker 
Laboratory,  Un ive r s i ty  of C a l i f o r n i a ,  appears  from documentation t o  
have been r e s p o n s i b l e  f o r  ':he program dur ing  the per iod  of t h e  f i r s t  
two i n j e c t i o n s .  The names of a p h y s i o l o g i s t  a s s o c i a t e  of t he  
Laboratory f r i rec tor  and o f  a second phys ic i an  appear  in  t h e  h o s p i t a l  
c h a r t  of t he  f i r s t  p a t i e n t .  In a d d i t i o n ,  t h e r e  are  r e f e r e n c e s  t o  the  
second phys ic i an  i n  the  c h a r t  o f  t h e  second p a t i e n t .  A t h i r d  phys ic i an  
(deceased) appa ren t ly  made t he  i n j e c t i o n  and s igned  2 d i s c l o s u r e  
s ta tement  on the t h l r d  p a t i e n t ' s  c h a r t .  
p h y s i o l o g i s t  were in te rv iewed.  

The second phys ic i an  and 
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2. Disc losure  

R e l a t i v e  t o  t h e  f i r s t  two c a s e s ,  t h e  Di rec to r ,  Crocker Laboratory,  
r e p o r t e d  t o  the  then Di rec to r ,  Div is ion  of Biology and Medicine (DBM),  
AEC, dur ing  a conversa t ion  i n  December, 1947, t h z t  p a t i e n t s  had been 
i n j e c t e d  wi th  plutonium i n  San Franc isco .  
p a t i e n t s  w e r e  inforined t h a t  they were t o  r e c e i v e  a r a d i o a c t i v e  aub- 
s t ance  having c e r t a i n  p r o p e r t i e s  , accord ing  t o  the  r e c o l l e c t i o n  of 
t h e  then  Di rec to r ,  DBN. The p h y s i o l o g i s t  and second phys ic i an  d i d  
n o t  o f f e r  any informat ion  r e l a t i v e  t o  d i s c l o s u r e .  
d i d  s a y  t h a t  he prepared t h e  s o l u t i o n  f o r  i n j e c t i o n  i n  the  f i r s t  case 
and handed t h e  sy r inge  t o  t h e  second phys ic i an .  However, the  physio- 
l o g i s t  r e p o r t e d  t h a t  he w a s  n o t  p r e s e n t  be fo re  o r  during the  i n j e c t i o n .  
When in te rv iewed the  second phys ic i an  d i d  n o t  r e c a l l  any r e l a t i o n s h i p  
to e i t h e r  case. The r eco rds  i n  t h e  f i r s t  two cases presented  no 
ev idence  of d i s c l o s u r e  i n  s p i t e  of r e f e r e n c e s  t o  s p e c i a l  r a d i o a c t i v e  
procedures  and r e l a t e d  o r d e r s  f o r  t i s s u e  o r  specimen c o l l e c t i o n .  

He f u r t h e r  s t a t e d  t h a t  t h e  

The p h y s i o l o g i s t  

The h o s p i t a l  c h a r t  i n  the  t h i r d  case conta ined  a s ta tement  s igned by 
t h r e e  wi tnes ses  and t h e  r e s p o n s i b l e  phys i c i an ,  a t t e s t i n g  t h a t  t he  
experimental  n a t u r e  of t h e  r a d i o a c t i v e  t racer  i n j e c t i o n  was explaFp.ed 
t o  t h e  p a t i e n t ,  who agreed t o  the  procedure.  
t h a t  t he  p a t i e n t  w a s  f u l l y  o r i e n t e d  and sane.  
t o  g u i d e l i n e s  i s s u e d  by t h e  AEC i n  A p r i l  1947 as quoted above. 

It w a s  f u r t h e r  s t a t e d  
This s ta tement  conformed 

Argonne and Rochester (1973) 

1. O r i e n t a t i o n  

In 1973, t h e  Center  f o r  Human Radiobiology i n i t i a t e d  a follow-up s tudy 
of t h e  su rv iv ing  p a t i e n t s  and a program of exhumation of t he  bodies  of 
t hose  deceased f o r  whom permission could be obtained.  Urine and f e c a l  
specimens w e r e  t o  be c o l l e c t e d  i n  t h e  metabol ic  ward of Strong i k n o r i a l  
Hosp i t a l  and analyzed a t  rhe  CHR and, s econdar i ly ,  a t  LASL as s t a t e d  
above. Two Rochester p a t i e n t s  were h o s p i t a l i z e d  f o r  the  t rea tment  of 
d i s e a s e  i n  January and June,  1973, r e s p e c t i v e l y .  Specimens were c o l l e c t e d  
f o r  plutonium a n a l y s i s  dur ing  those h o s p i t a l i z a t i o n s .  A t h i r d  Rochester 
p a t i e n t  w a s  n e i t h e r  contiicted nor s t u d i e d  dur ing  1973. However, h e r  
phys i c i an  has  been informed o f  t h e  i n j e c t i o n .  The surv iv ing  San 
Franc isco  p a t i e n t ,  who now l ives  i n  Texas, w a s  brought t o  Rochester 
fo r  specimen c o l l e c t i o n  i n  June 1973. He w a s  examined a t  t h e  CHR 
wh i l e  en  r o u t e  t o  Rochester.  A l l  c o s t s  a t  Strong Memorial Hosp i t a l  
i ncu r red  as a r e s u l t  of t hese  s t u d i e s  were reimbursed by CHR. 
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Beginning i n  A p r i l  1973, t he  nex t  of k i n  of  s e v e r a l  deceased p a t i e n t s  
were contac ted  t o  o b t a i n  per iniss ion f c r  exhumation. 
were made by s t a f f  of the Southwest F i e l d  S t a t i c n  of  t h e  Massachusetts 
I n s t i t u t e  of Technology R a d i o a c t i v i t y  Center ,  a CHR s a t e l l i t e .  The 
body of  a Rochester p a t i e n t  w a s  exhumed on September 24, 1973, and 
subsequent ly  s tud ied  a t  che CHR. 

The c o n t a c t s  

The CHR i s  a component of the Radio logica l  and Environmental Research 
Div is ion  (RER) a t  .ANI,. In te rv iews  w e r e  conducted wi th  the Di rec to r ,  
RER; t h e  Sec t ion  Head of RER i n  charge of t h e  CHR; and the  Xedical  
D i r e c t o r ,  CHR. Three persons a s s o c i a t e d  w i t h  CHR, who p a r t i c i T a t c d  
i n  ob ta in ing  permission f o r  exhumations, were in te rv iewed.  The phys ic ian  
i n  charge of t he  metabol ic  ward of the  Strong Memorial Xosp i t a l  was 
in te rv iewed.  

2. Informed Consent 

I n  1973, informed consent  i n  accordance wi th  c u r r e n t  s t anda rds  was 
r equ i r ed  f o r  s t u d i e s  conducted on human s u b j e c t s .  However, t hese  
p a t i e n t s  were n e i t h e r  informed of t h e  purpose of  t he  s t u d i e s  nor  d id  
they  s i g n  consent  forms. 

The two Rochester p a t i e n t s  were accustomed t o  p a r t i c i p a t i n g  i n  c l i n i c a l  
s t u d i e s ,  un re l a t ed  t o  t h i s  matter, involv ing  the  c o l l e c t i o n  o f  e x c r e t i o n  
specimens. Even the  lengths  of t he  i973 h o s p i t a l i z a t i c n s ,  which were 
p r i m a r i l y  f o r  un re l a t ed  medical purposes ,  were n o t  e x t r a o r d i n a r y .  Thus,  
i t  i s  l i k e l y  t h a t  no undue discomfort  w a s  experienced by t h e  p a t i e n t s .  
The a t t e n d i n g  phys ic ian ,  who had been informed i n  1948 t h a t  t hese  
p a t i e n t s  had been i n j e c t e d  wi th  plutonium, d id  no t  d i s c l o s e  t o  t h e  
p a t i e n t s  o r  o b t a i n  consent  from them f o r  the  sca t ed  r eason  t h a t  d i s -  
closure might be harmful t o  them i n  view of t h e i r  advanced age and 
ill h e a l t h .  

The Texas p a t i e n t  r equ i r ed  t r a n s p o r t a t i o n  t o  Chicago and Rochester t o  
p a r t i c i p a t e .  However, h e  was eager  t o  have h i s  phys i ca l  c o n d i t i o n  
eva lua ted ,  having inqu i r ed  of  t h e  Un ive r s i ty  of C a l i f o r n i a  Hospi ta l  i n  
1966 whether t he  Hospi ta l  eve r  f inances  t r i p s  f o r  p a t i e n t s  t o  come back 
€or t es t s  and obsc rva t ioc .  The Un ive r s i ty  Hospi ta l  d i d  n o t  respond 
a f f i r m a t i v e l y  because of l a c k  of funds.  The CHR, not  knowing t h a t  
d i s c l o s u r e  had been made t o  and o r a l  consent  ob ta ined  from t h e  p a t i e n t  
i n  1947, apprcached the  Texas p a t i e n t  through h i s  a t tendi r ig  phys ic ian  
t o  conduct ''a follow-up s tudy  on t rea tment  he rece ived  f o r  a sarcoma 
i n  J u l y  1947. 
h i s  i s  of p a r t i c u l a r  i n t e r e s t  s i n c e  he has  t h i s  unusual malignanr: 
tumor and has shown such a long s u r v i v a l  t i m e . "  A f t e r  t he  s tudy ,  the 
p a t i e n t  wrote t o  t h e  CHR t o  a f f i r m  h i s  g r a t i t u d e  f o r  the  pe r sona l  
t rea tment  accorded him. 

We a r e  e s p e c i a l l y  i n t e r e s t e d  i n  cases  o f  t h i s  s o r t ,  and 
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CHR i n s t r u c t i o n s  t o  s t a f f  t o  ob ta in  permission f o r  exhumat:i.or. i n  terr 
deceased cases  s t a t e d  t h a t  t h e  purpose a f  zxhumation was t o  examhe 
the  remains Fr. o r d e r  t o  determine the microscopic d i s c r i b u t i o n  of 
r e s i d u a l  r a d i o a c t i v i t y  from p 2 s t  medical t rea tment .  Re la t ives  o f  
seven of  the  t e n  deceased were contac ted .  To t he  b e s t  of our  know- 
ledge,  a l l  were t o l d  t h a t  t h e  purpose of exhumation was t o  determine 
t h e  composi t ion and e f f e c t s  of  an "unknocm" mixture of  i n j e c t e d  
r a d i o a c t i v e  i so topes .  
could be judged misleading i n  t h a t  the  r a d i o a c r i v e  i so topes  were 
r ep resen ted  as having been i n j e c t e d  as an  exper imenta l  t reatment  f o r  
t h e  p a t i e n t ' s  d i s e a s e .  

Disc losure  t o  a l l  b u t  one of t h e  next  of  k i n  

I n  a r e p o r t  da ted  A p r i l  8 ,  1974, r e l a t i v e  t o  s t u d i e s  c a r r i e d  ou t  a t  
t h e  CHR dur ing  1973 ,  t he  Chairman of t he  ANL Review Committee f o r  
Research P r o j e c t s  Involvinq Human Sub jec t s  reconmended that  the  CHR 
inform these  p a t i e n t s  t h a t  examinations conducted on them a r e  t o  
e s t a b l i s h  the  presence o r  absence of r e s i d u a l  r a d i o a c t i v i t y  stemming 
from t h e  plutonium t h a t  they  received many y e a r s  ago. The Committee 
f u r t h e r  s t a t e d  t h a t  i t  made i t s  recommendation i n  the  b e l i e f  t h a t  
informed consent ,  when g iven  by  a p a t i e n t ,  should be based on f u l l  
in format ion  about  t h e  reasons  f o r  the  examination. 

Summary of Disc losure  and Informed Consent 

With r e s p e c t  t o  the 1945-1947 pe r iod ,  t h e r e  w a s  p o s i t i v e  evidence of d l s -  
c l o s u r e  i n  one case.  This  was t h e  only case  i n j e c t e d  wi th  plutonium a f t e r  
t h e  AEC came i n t o  e x i s t e n c e  and a f t e r  i t s  General Manager i ssued  a d i r e c t i v e  
i n  A p r i l  1947 t h a t  d i s c l o s u r e  and consent ,  signed by wi tnesses  but  n o t  
n e c e s s a r i l y  by the  s u b j e c t ,  be made p a r t  of t h e  o f f i c i a l  record .  There 
were o r a l  s ta tements  a t t e s t i n g  t o  d i s c l o s u r e  by a wi tnes s  t o  the  i n j e c t '  ,ans 
i n  t h r e e  a d d i t i o n a l  cases and by a n  informed employee i n  two o t h e r  cases .  
A p r i n c i p a l  a t t e s t e d  o r a l l y  t o  nondisclosure i n  ano the r  case .  I n  t h e  
remaining cases, Tersons regarded a s  p o t e n t i a l  wi tnesses  t o  i n j e c t i o n s  by 
personnel  conducting the  inqu i ry  were e i t h e r  deceased o r  s t a t e d  t h a t  they  
could  n o t  remember t h e  events  inder  cons ide ra t ion .  

The h o s p i t a l  r eco rd  contained a s igned and witnessed s ta tement  t o  the  
e f f e c t  t h a t  d i s c l o s u r e  and consent  had occurred i n  the  1947 case.  I n  one 
case, t h e  p a t i e n t  record was i o s t ;  ir, ano the r ,  t he  r eco rd  had been 
destroyed i n  a f i r e ;  i n  the  remaining 15 cases the  r eco rds  containeci no 
n o t a t i o n  wi th  r e s p e c t  t o  i n j e c t i o n  o r  d i s c l o s u r e .  

R e l a t i v e  t o  the  s tudy  undertaken i n  1973 ,  informed consent  w a s  no t  obtaine:! 
from su rv iv ing  p a t i e n t s  who were t h e  s u b j e c t  of t h e  s tudy.  However, t h e r e  
i s  no r eason  t o  b e l i e v e  t h a ?  t h e  p a t i e n t s  su f fe red  harm o r  discomfort  as 
a r e s u l t  of the  s t u d i e s .  Consent, fol lowing improper d i s c l c s u r e ,  w a s  
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obtained from the next of k i n  of an exhumed p a t i e n t .  Improper d i s -  
c losure  was made t o  the  next of k in  of  a d d i t i o n a l  deceased p a t i e n t s  
who have not been exhumed. 

The above inqui ry  was conducted by the  Division of Biomedical and 
Environmentai Research i n  conjunction with t h e  Division of Inspection. 
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