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. T h i s  i s  some o f  t h e  i n f o r n 3 t i o n  I ,yAtt iercd on t h e  
a c c i d e n t  i n v o l v i n ; :  tL:e Y u g o s l a v  p h y s i c i s t s .  -4s )-oU 
r e a l i z e ,  1 v : a s  n o t  v i s i t i n r J  i n  1 ; x r i s  t o  o h t n i r - i  i r .FOr ! : l a -  
t i o n  o n  t h e s e  : ) a t i e ! i t s ,  b u t  heard -?Solit t h e  i n c i d e n t  
d u r i n g  a v i s i t  v i t h  3r. "sorze A..at';le. 3 r .  : - a the  has 
t r e a t &  1;. p z k t i e n t s  <.Ti t i - ,  ? . c u t e  i e ) J j ; - e n i a  T,l-ith t D t 2 1  b o d y  
i r r a d i a t i o n  a n i  bone  n:zirr01..: t r a n s ' u s i o n .  IZe !ias e i v c n  
d o s e s  t o  a b o u t  L L O O  r t o t 2 1  borly i r r s d i a t i o n .  ? r i o r  t o  
t h e  a c c i d e n t  he  had a e v e r t i s e - l  for bone imrrow donors 
T o r  h is  l e u k e m i a  t h e r a p y .  Iie has  a b o u t  2 0 0  v o l u n t . e e r s  
u i l l i n z  t o  u n d e r g o  t h e  p r o c e d u r e  n e c e s s a r y  t o  o b t a i n  
a b o u t  15 b i l l i o n  m a r r o w  c e l l s  fror?? each. T h i s  c o n s i s t s  
of  a F e n e r a 1  a n e s t h e t i c  a n d  p u n c t u r e  o f  sortie 3 C  bone 
s i t e s .  

.. .. 

The a c c i d e n t  o c c u r r e d  o n  f c t o b e r  15,  1 9 5 2 .  The 
v i c t i m s  v e r e  w o r k i n g  a r o u n d  a small r e a c t o r ;  t i l e r e  v o r e  
s i x  ? e o p l e ,  I b e l i e v e .  T h e y  n o t e d  t h e  ~ 1 ~ 9 1 1  of o z o n e  
a n d  a l m o s t  s i m u l t a n e o u s l y  a c o u n t e r  a b o u t  G O O  m e t e r s  a:iay 
became a c t i v e .  The r e a c t o r  was s t o ? ? e d ,  a n d  i t  i s  e s t i -  
mated t h a t  t h e y  were e x p o s e d  for a b o u t  5 t o  1 0  n i n u t e s .  
It i s  e s t i m a t e d  t h e y  r e c e i v e d  a b o u t  t w o - t h i r d s  o f  t h e i r  
i r r a d i a t i o n  as z a m m a ,  a n d  o n e - t h i r d  a s  n e u t r o n s  I i n c l u d i n g  
the i n d u c e d  r a d i o a c t i v i t y .  v e r e  es t imated t o  h > i V e  
r e c e i v e d  a p p r o x i m a t e l y  kOC t o  1000 r o e n t c e n  e q u i v a l e n t s  

v o m i t e d  and secmed m o d e r a t e l y  ill. T h e  n e x t  day, 3 c t o -  

P a r i s .  Here t h e y  veke treated x i t h  o c c a s i o n a l  blood 
t r a n s f i i s i o n s  and a - m i n i m u m  amount o f  a n t i b i o t i c s .  On 
Lovember 5 t h e  f o l l o w i n f  b l o o d  c o u n t s  were r c l - . o r t e d .  

c total b o d y .  I n i i i r e d i a t c l y  a f t c r  th: a c c i d e n t  the  p a t i c n t s  

9 b e r  1 6 ,  195C,  t h e y  were f l o ~ n  t o  t ! J e  C u r i e  F o u n d a t i o n  i n  
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3r. Iliathe was a s k e d  t o  s e e  the  p a t i e n t s  a b o u t  XOv€?r- l -  

ber 1 0  b e c a u s ~  of t h e  s e v e r e  l e u c o p e n i a .  One of t h e  pa- 
t i e n t s  a l s o  had pe techiae .  O n  Xovember  ll he gave F a t i e n t  

who seemed  t o  be t h e  m o s t  s e r i o u s l y  ill with a w!lite 
c o u n t  o f  30 a n d  no p l a t e l e t s ,  a t r a n s f u s i o n  of  4 b i l l i o n  
c e l l s  o b t a i n e d  from the  l i v e r  a n d  s p l e e n  o f  a f i v e  alor , th  
o l d  f e t u s .  There was no e v i d e n c e  o f  i m p r o v e m e n t ,  a n d  no 
r e a c t i o n  o c c u r r e d .  A b o u t  f i v e  days l a t e r  he was e i v e n  15 
b i l l i o n  b o n e  mar row c e l l s  i n t r a v e n o u s l y .  The p a t i e n t  ap- 
p a r e n t l y  t o l e r a t e d  th is ,  b u t  i n  t h e  n e x t  four d a y s  
d e v e l o p e d  w h a t  appeared t o  be a n  i n t u s s u s c e p t i o n  and a n u r i a .  
H e  w a s  t r e a t e d  with the  a r t i f i c i a l  k i d n e y  for u r e m i a . v i t ! i -  
o u t  i m p r o v e m e n t  a n d  he d i e d .  The dose of c e l l s  f r o i n  t he  
f e t a l  l i v e r  a n d  s p l e e n  was 4 b i l l i o n  c e l l s .  A t  au to : ? sy  t::c 
7 a t i o n t  had h e m o r r h a g i c  l e s i o n s  i n  h i s  l u n g ,  p u r p u r a  a n d  
r e n a l  l e s i o n s ,  b u t  h i s  m a r r o w x a s  r e p o r t e d  t o  be c e l l u l % r .  
The c a u s e  of d e a t h  was t h o u g h t  t o  be r e l a t e d  t o  h i s  
i n t u s s u s c e p t i o n  with s e c o n d a r y  r e n a l  s h u t d o w n ,  b u t  t h e  
m a r r o w  i n f u s i o n  may be a f a c t o r .  The r e s u l t s  of t h e  a u t o p s y  
a r e  n o t  y e t  ava i l ab le .  

On or a b o u t  Kovember 17 the r e m a i n i n g  p a t i e n t s  re-  
ceived human b o n e  m a r r o w  t r a n s f u s i o n s  a t  a d o s e  r a n g i n g  
from 1 0  t o  15 b i l l i o n  n u c l e a t e d  c e l l s  w i t h o u t  d i f f i c u l t y .  
The men d i d  n o t  s e e m ’ a c u t o l y  ill a t  t h i s  s t age ,  a l t t i o : i g h  
t h e i r  white c o u n t s  were depressed t o  v a r y i n g  degrees .  
E a c h  p a t i e n t  r e c e i v e d  n u c l e a t e d  c e l l s  f r o m  a s i n g l o  donor 
a n d  a s u b - g r o u p  v a r i a n t  w a s  u s o d  s o  t h a t  the’  c e l l s  c o u l d  
be f o l l o w e d .  Dr. Elathe s t a t e d  that w i t h i n  a few d a y s  the  
w h i t e  c o u n t s  r e c o v e r e d  a n d  r e m a i n e d  w i t h i n  n o r m a l  l i m i t s .  
There  was a prompt, a p p e a r a n c e  of t he  t r a n s f u s e d  r e d  C Q 1 1 5 ,  

a n d  d u r i n g  the n e x t  t h ree  weeks the p e r c e n t a g e  of the 
t r a n s f u s e d  c e l l s  rose s l i g h t l y .  I was shnwn these da t a  on 
m y  v i s i t  of December 20. The p a t i e n t s  a p p a r e n t l y  l o s t  
t h e i r  h a i r  b u t  t h e r e  w e r e  n o  severe s k i n  b u r n s .  The f o u r  
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p a t i e n t s  i n  the C u r i e  F o u n d a t i o n  were  d o i n g  v e r y  wel l .  

Two q u e s t i o n s  t h a t  came u p  i n  m y  d i s c u s s i o n  w i t h '  
Dr. Flathe w e r e :  (1) d i d  he  t h i n k  the marrow i n f u s i o n s  
s a v e d  the  l i v e s  o f  t he  p a t i e n t s ?  Dr. > l a t h e  d i d  n o t  t h i n k  
so, s i n c e  t he  marrow was g i v e n  so  l o n g  a f t e r  t he  i n i t i a l  
e x p o s u r e .  He did, h o w e v e r ,  s u g g e s t  that  t h e  i n f u s i o n  Of 

n o r m a l  marrow m i g h t  p o s s i b l y  p r e v e n t  the  a p F e a r a n c e  of 
r a d i a t i o n - i n d u c e d  l e u k e m i a ,  a n d  t h i s  w o u l d  be a n  i n t e r e s t -  
i n g  m a t t e r  t o  w a t c h .  ( 2 )  What w a s  the  s i g n i f i c a n c e  o f  t he  

l e u c o c y t e  c o u n t ?  Dr. blathe and 3r. L a t a r j e t  b o t h  f e l t  
t h a t  t h e  r i s e  i n  t h e  l e u c o c y t e  c o u n t  was so  r a p i d  t h a t  i t  was 
l i k e l y  d u e  t o  the i n f u s e d  marrow-. They  a l s o  t h o u g h t  the  
s u r v i v a l  of t he  i n f u s e d  red  c e l l s  s u g g e s t e d  a " take" .  On 
t h e  o t h e r  h a n d ,  t h e  l e v e l  of red c e l l s  i m m e d i a t e l y  a f t e r  
i n f u s i o n  was a l m o s t  as high as tha t  severa l  weeks l a t e r ,  
a n d  t h e  p o s s i b i l i t y  of t he  m a t u r a t i o n  of t h e  i n f u s e d  c e l l s  
a n d  t h e i r  p r o l o n g e d  s u r v i v a l ,  s i n c e  t h e y  r e p r e s e n t e d  a 
y o u n g  p o p u l a t i o n ,  b e i n g  r e s p o n s i b l e  f o r  t h i s  r i s e ,  s h o u l d  
be c o n s i d e r e d .  

s u r v i v a l  of t he  i n f u s e d  r e d  c e l l s  a n d  t h e  r i s e  i n  t he  I 

While I h a v e  t h e  i n i t i a l s  of s i x  p a t i e n t s  i n  r e v i e w -  
i n g  my n o t e s ,  i t  w a s  m y  i m p r e s s i o n  t ha t  o n l y  f i v e  were 
t r e a t e d ,  o n e  d i e d  a n d  f o u r  a re  s u r v i v i n g .  

I am s o r r y  that  I c a n n o t  g ive  a more  d e t a i l e d  r e p o r t  
o n  these p a t i e n t s .  I w i l l  be b a c k  i n  P a r i s  F e b r u a r y  7. I 
a m  s u r e  i f  t he re  i s  f u r t h e r  i n f o r m a t i o n  you w i s h ,  Dr. JIattie 
w i l l  be m o s t  c o o p e r a t i v e .  

W i t h  best  regards ,  

S i n c e r e l y  y o u r s ,  

Davld sJ-- A. K a r n o f s k y ,  11. D =  
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