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A t  t h e  end of J u n e  I v i s i t e d  D r .  Martin Kaplan ,  S e c r e t a r y  G e n e r a l  
of t h e  Pugwash C o n f e r e n c e s  i n  Geneva. I a s k e d  h i m  t o  renew a n  
e a r l i e r  r eques t  h e  had made t o  S o v i e t  o f f i c i a l s  on my b e h a l f  t o  
v i s i t  t h e  USSR i n  o r d e r  t o  o b t a i n  i n f o r m a t i o n  r e g a r d i n g  t h e  
ou tbreak  of human a n t h r a x  t h a t  occu r red  i n  t h e  c i t y  of Sverdlovsk 
i n  A p r i l  and May, 1979.  On J u l y  7 ,  Kaplan met w i t h  S o v i e t  CD 
Ambassador Vik tor  I s s r a e l y a n  a n d  passed on my r e q u e s t .  On ~ u g u s t  
2 3 ,  I rece ived  a c a l l  from t h e  S o v i e t  embassy i n  Washington ,  
i n v i t i n g  me t o  v i s i t  Moscow t o  speak  wi th  s c i e n t i s t s  a t  t h e  
Min i s t ry  of Hea l th .  I asked  f o r  d e f i n i t e  c o n f i r m a t i o n  t h a t  t h e  
s u b j e c t  would be t h e  one r a i s e d  w i t h  I s s r a e l y a n .  A few h o u r s  
l a t e r ,  t h e  S o v i e t  Embassy c a l l e d  back t o  s a y  t h a t  t h i s  was i n d e e d  
t h e  s u b j e c t ,  and I a g r e e d  t o  go.  I l e f t  f o r  Moscow on Augus t  26 
and r e t u r n e d  home August 30 .  

On August 27-30 I met i n  Moscow w i t h  four  S o v i e t  p h y s i c i a n s  who 
a t t e n d e d  p a t i e n t s  i n  Sve rd lovsk  d u r i n g  t h e  o u t b r e a k  a n d  
i n v e s t i g a t e d  i t s  o r i g i n .  These i n d i v i d u a l s  a r e :  

Pe t e r  N i c o l a e v i t c k  BURGASOV 
S t a t e  Hygienis t - in-Chief  of t h e  USSR 
Deputy Minis te r  o f  H e a l t h  
Member of t h e  S o v i e t  Academy of  Medical S c i e n c e s  

Vladimir N i k o l a e v i t c h  NIKIFOROV 
Head, Department of I n f e c t i o u s  D i s e a s e s ,  - - -  , 

C e n t r a l  P o s t g r a d u a t e  I n s t i t u t e ,  
Corresponding Member of t h e  S o v i e t  Academy o f  Medica l  S c i e n c e s  

Ivan Semenovitch B E Z D E N E J N I C H  
Chief Ep idemio log i s t  of t h e  R u s s i a n  F e d e r a t i o n  

Olga Yeriaminovna YAMPOLSKAYA 
A s s i s t a n t  t o  P r o f e s s o r  N i k i f o r o v  

Bezdenejnich and N i k i f o r o v  a r e  t h e  a u t h o r s  o f  a  p a p e r  on  t h e  
Sverdlovsk outbreak  p u b l i s h e d  i n  t h e  Sov ie t  J o u r n a l  o L  
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A l s o  p a r t i c i p a t i n g  were: 

V i k t o r  S. Voskresenskiy  
Deputy C h i e f ,  Department o f  I n f e c t i o u s  D i seases  
M i n i s t r y  of  Health 
f o r m e r l y  Medical  a t t a c h e  a t  S o v i e t  Embassy i n  Washington D.C. 
V i k t o r  P e t r o v i c h  N i k u l i n  
Department  of  I n f e c t i o u s  D i s e a s e s  

I M i n i s t r y  o f  Heal th  

Dur ing  some meet ings  and mea l s  and on t h e  way t o  and from t h e  
a i r p o r t  t h e ~ e  a l s o  was: 

Andrey Petuchov 
P r o t o c o l  Department 
M i n i s t r y  of  Heal th  

Drs. Yampolskaya and V o s k r e s e n s k i y  i n t e r p r e t e d .  Burgasov,  
Vosk resensk iy  and Pe tuchov  have v i s i t e d  t h e  US. T h e  d i s c u s  
t ook  p l a c e  Wednesday a f t e r n o o n  and a l l  day Thursday  and F r  
t h e  o f f i c e  o f  P r o f e s s o r  N i k i f o r o v  a t  t h e  Botkina h o s p i t a l  
an  a d j a c e n t  c lassroom. We a l s o  met o v e r  meals a t  t h e  H o t e l  
S o v i e t s k a y a ,  where I s t a y e d .  The d i s c u s s i o n s  were i n f o r m a l  
p roceeded  l a r g e l y  i n  r e s p o n s e  t o  my q u e s t i o n s .  I n  a d d i t i o n  
Bezdene jn i ch  and N i k i f o r o v  e a c h  gave  an o rgan ized  p r e s e n t a  
a b o u t  an hour  and a  h a l f ,  on e p i d e m i o l o g i c a l  and c l i n i c a l  
a s p e c t s ,  r e s p e c t i v e l y .  

s i o n s  
i d a y  i n  
and  i n  

a n d  
I 

t i o n  o f  

I a s k e d  my h o s t s  t o  d r i v e  me t o  t h e  US Embassy on F r i d a y  morning .  
I had b r e a k f a s t  w i th  Min i s t e r -Counse lo r  Richard E.  Combs, J r .  and  
summarized f o r  him t h e  d i s c u s s i o n s  of t h e  p r e v i o u s  two d a y s .  

The f o l l o w i n g  i s  a  summary o f  t h e  d i s c u s s i o n s :  

1) Anthrax i s  endemic i n  t h e  Sve rd lovsk  region.  From 1949 t o  1 9 7 8  
t h e r e  were 156  known o u t b r e a k s  of an ima l  an th rax  a t  32 s i t e s  i n  
t h e  Sverd lovsk  o b l a s t ,  a n  a d m i n i s t r a t i v e  a rea  of 194 ,800  s q u a r e  
km s u r r o u n d i n g  the  c i t y .  

2 )  Nearly 2 m i l l i o n  p e r s o n s  a r e  i n o c u l a t e d  a g a i n s t  a n t h r a x  e a c h  
y e a r  i n  t h e  Sovie t  Union, u s u a l l y  i n  t h e  Spring.  Those i n o c u l a t e d  
a r e  s l a u g h t e r h o u s e  worke r s  and o t h e r  groups  a t  r i s k .  I n  h i g h  
i n c i d e n c e  a r e a s ,  such  a s  S v e r d l o v s k ,  t h i s  i n c l u d e s  p r i v a t e  owner s  
of meat an imals .  The v a c c i n e  used i s  a  l i v e  u n e n c a p s u l a t e d  s t r a i n  
deve loped  by N.N. Ginzburg .  The e f f e c t i v e n e s s  of t h e  v a c c i n a t i o n  
i n  man i s  n o t  r e l i a b l y  known. Immunity i s  thought  t o  d e v e l o p  i n  
12-14 days and t o  p e r s i s t  f o r  abou t  a y e a r .  Large numbers  o f  
a n i m a l s  a r e  a l s o  i n o c u l a t e d .  



3 )  I n  t h e  Sp r ing  of 1979 t h e r e  was a  m a j o r  ou tb reak  of  human 
a n t h r a x  i n  ~ v e r d l o v s k .  I t  i s  t h e  l a r g e s t  on r eco rd  i n  t h e  USSR. 
A l t o g e t h e r ,  t h e r e  were 96 c a s e s  and 64 d e a t h s .  The f i r s t  c a s e  
p r e s e n t e d  A p r i l  4 and  t h e  l a s t  May 18 .  T h e r e  were 11 c a s e s  of 
p u r e  cu taneous  a n t h r a x  and 6 c a s e s  of c u t a n e o u s  w i t h  s y s t e m i c  
( g a s t r o i n t e s t i n a l ? )  involvement .  A l l  o f  t h e s e  17  p a t i e n t s  
s u r v i v e d .  A l l  of t h e  remain ing  79  c a s e s  and  a l l  of t h e  6 4  d e a t h s  
were g a s t r o i n t e s t i n a l  a n t h r a x .  The  l a r g e s t  p r e v i o u s l y  r e p o r t e d  
o u t b r e a k  of g a s t r o i n t e s t i n a l  a n t h r a x  i n  t h e  USSR o c c u r r e d  a t  
Y a r o a l a v l l  i n  1927. Consumption of i n f e c t e d  s a u s a g e  c a u s e d  27 
c a s e s r  a l l  of  them f a t a l .  

4 )  The Summer of 1 9 7 8  was u n u s u a l l y  wet. S u p p l i e s  of f o d d e r  were 
reduced  and t h e r e  were food  s h o r t a g e s .  I t  was d e c i d e d  t o  make 
a v a i l a b l e  t o  p r i v a t e  owners o f  meat a n i m a l s  an  an imal  f e e d  
supplement  known a s  'bone- f lesh  powdern . T h i s  i s  s l a u g h t e r h o u s e  
w a s t e  and g r a i n  ground up and d r y  a u t o c l a v e d .  The a u t o c l a v i n g  is 
done  t o  s t e r i l i z e  a n t h r a x  s p o r e s  and o t h e r  i n f e c t i o u s  o r g a n i s m s .  
The re  a r e  r e p o r t s  i n  t h e  l i t e r a t u r e  of  a n i m a l  a n t h r a x  c a u s e d  by 
t h e  consumption of  such  powders ,  i n c l u d i n g  r e p o r t s  o f  a n i m a l  
a n t h r a x  i n  Grea t  B r i t a i n  c a u s e d  by f e e d  powders  i m p o r t e d  f r o m  
A f r i c a .  The t echno logy  used i n  t h e  p r e s e n t  c a s e  was d e v e l o p e d  a t  
Bogdanovichi ,  100 km e a s t  of  Sve rd lovsk .  The powder was t h e n  made 
a t  11 d i f f e r e n t  s l a u g h t e r h o u s e s  i n  t h e  S v e r d l o v s k  o b l a s t .  

5 )  The outbreak  of human a n t h r a x  was t r a c e d  t o  p r i v a t e l y  
s l a u g h t e r e d  an ima l s  whose owners  had made p u r c h a s e s  f r o m  a  s i n g l e  
29  t o n  l o t  of con tamina ted  bone - f l e sh  powder .  T h i s  l o t  was made 
a t  a  meat p r o c e s s i n g  p l a n t  a t  Arami l ,  a b o u t  15km s o u t h e a s t  o f  . 
c e n t r a l  Sverd lovsk .  I t  was p u t  on s a l e  March 25 and s o l d  o u t  by 
March 29. The f i r s t  known a s s o c i a t e d  c a s e  of  an imal  a n t h r a x  
o c c u r r e d  March 29. L a t e r  i n v e s t i g a t i o n  showed t h a t  p r o c e d u r e s  a t  
t h e  Aramil f a c i l i t y  v i o l a t e d  t h e  e s t a b l i s h e d  t e c h n i c a l  
r e g u l a t i o n s .  Au toc l ave  p r e s s u r e  r e a d i n g s  were no t  t a k e n ,  r e c o r d s  
of s t e r i l i z a t i o n  times were n o t  k e p t ,  t h e  raw m a t e r i a l  and  t h e  
a u t o c l a v e d  m a t e r i a l  were hand led  i n  t h e  same a r e a  and  t r a n s p o r t e d  
i n  t h e  same wheelbarrows and m i c r o b i o l o g i c a l  a n a l y s i s  was n o t  
c a r r i e d  ou t .  

6) I n  subsequent  l a b o r a t o r y  t e s t s  F a c i l l u s  a n t h r a c a  was 
i s o l a t e d  from samples  of t h e  Aramil powder,  from i n f e c t e d  mea t  
and from human v i c t i m s .  A l l  of t h e s e  i s o l a t e s  were j udged  t o  b e  
o f  t h e  same s t r a i n .  The t e s t s  done were s t u d i e s  of c a p s u l e  
morphology and t i t r a t i o n s  o f  v i r u l e n c e  i n  w h i t e  mice. 

7 )  The an imals  w i t h  a n t h r a x  were mainly sheep  and some cows. A 
few p i g s  had m i l d e r  c a s e s .  The e p i a o o t i c  a f f e c t e d  8 d i f f e r e n t  
v i l l a g e s  and s e t t l e m e n t s  i n  t h e  a r e a .  The c o n t a m i n a t e d  meat  was 
s o l d  a t  p r i v a t e  marke t s  i n  s o u t h e r n  S v e r d l o v s k  and s u b u r b s .  I t  is 
e s t i m a t e d  (how?) t h a t  hundreds  o r  even a  few thousand p e r s o n s  a t e  
i n f e c t e d  meat. Common cooking  methods do n o t  a d e q u a t e l y  
i n a c t i v a t e  a n t h r a x  s p o r e s .  



8) Contaminated f e e d  and  i n f e c t e d  meat were d e s t r o y e d  by open  a i r  
b u r n i n g .   bout 30 b u i l d i n g s  where p o s s i b l y  i n f e c t e d  a n i m a l s  were 
s l a u g h t e r e d  and b u t c h e r e d  were bu rned .  Burning was done a f t e r  
d o u s i n g  w i t h  g a s o l i n e .  Burning s i t e s  were t y p i c a l l y  l e f t  a s  is ,  
n o t  c o v e r e d  over  w i t h  a s p h a l t  o r  such .  (However, t h e  road  f rom 
Arami l  s o u t h  t o  Che lab insk  was b e i n g  widened and  presumably  
s u r f a c e d  a t  t h e  time.) R e f r i g e r a t o r s  and c e r t a i n  o t h e r  s u r f a c e s  
s u s p e c t e d  of  c o n t a m i n a t i o n  were d i s i n f e c t e d  w i t h  ch lo ramine .  A s  
p r o p h y l a x i s ,  members o f  p a t i e n t s '  f a m i l i e s  were g i v e n  
a n t i b i o t i c s .  No 8. &hrac& was found  i n  a i r  s a m p l e s  from 
h o s p i t a l  wards and a p a r t m e n t s  of p a t i e n t s  o r  i n  samples  f rom 
vacuum c l e a n e r s ,  w a l l s ,  d i s h e s ,  and  f u r n i t u r e ,  s u p p o r t i n g  t h e  
view t h a t  t h e r e  was l i t t l e  r i s k  of  c o n t a g i o u s  s p r e a d  of t h e  
d i s e a s e  from a n t h r a x  p a t i e n t s .  

9) Road-blocks were . se t  up t o  p r e v e n t  u n i n s p e c t e d  ,meat from 
e n t e r i n g  t h e  c i t y .  There  were t h r e e  c a s e s  o f  a n t h r a x  among s t r e e t  
dogs  b u t  none among c a t s .  Approximate ly  300 s t ree t  dogs were 
e x t e r m i n a t e d .  

1 0 )  Warnings a g a i n s t  consuming meat  from p r i v a t e  s o u r c e s ,  c i t i n g  
t h e  r i s k  o f  a n t h r a x ,  were p u b l i s h e d  i n  l o c a l  p a p e r s  and 
d i s t r i b u t e d  a s  p o s t e r s  and l e a f l e t s .  I r e q u e s t e d  and was g i v e n  
o r i g i n a l  c o p i e s  of  t h e s e ,  t h e  e a r l i e s t  of which i s  d a t e d  A p r i l  
14.  F r e q u e n t  warnings a g a i n s t  buying  meat from p r i v a t e  s o u r c e s  
were b r o a d c a s t  by l o c a l  r a d i o  s t a t i o n s .  

11) S t a r t i n g  A p r i l  4 ,  t h e  number of c a s e s  of human a n t h r a x  
p r e s e n t i n g  i n  h o s p i t a l  e a c h  day t h r o u g h  A p r i l  1 9  was 5 , 5 r 5 r 7 r 7 r  
6 r 1 0 , 9 r 7 r 5 , 4 , 4 r l 1 0 1 0 , 1 .  The number of  p r e s e n t a t i o n s  f rom A p r i l  20 
t o  t h e  l a s t  c a s e ,  on May 1 9 ,  was 20.  No two o f  t h e s e  l a s t  20 
c a s e s  o c c u r r e d  on t h e  same day. 

1 2 )  The a g e - d i s t r i b u t i o n  of  c a s e s  t h rough  A p r i l  1 9  was 

unde r  20 y e a r s  1 
20-29 11 
30-39 10  

40-49 3 2  
50-59 1 0  
over  59 1 2  

The o n l y  c h i l d  was a  6  y e a r  o l d  g i r l ,  who s u r v i v e d .  Males 
a c c o u n t e d  f o r  67% o f  t h e  c a s e s  and f ema les  f o r  33%. 
Approximate ly  70% o f  t h e  c a s e s  l i v e d  i n  ( o r  p r e s e n t e d  i n ? )  t h e  
s o u t h e r n  h a l f  of t h e  c i t y  and 30% i n  t h e  n o r t h e r n  h a l f .  No two 
c a s e s  o c c u r r e d  i n  t h e  same household .  No t r a n s m i s s i o n  from man- 
to-man was expec ted  and none was found .  Anthrax i s  g e n e r a l l y  n o t  
c o n s i d e r e d  t o  be c o n t a g i o u s .  A l l  t h e  c u t a n e o u s  c a s e s  were f rom 
t h e  o u t s k i r t s  and were p e r s o n s  who bu tche red  p r i v a t e l y  owned 
a n i m a l s .  There were no c a s e s  among m i l i t a r y  p e r s o n n e l .  No c a s e s  
were t r a c e d  t o  food consumed i n  r e s t a u r a n t s ,  c a f e t e r i a s ,  c a n t e e n s  
o r  o t h e r  e s t a b l i s h m e n t s  s e r v i n g  o f f i c i a l l y  i n s p e c t e d  meat.  About 
30% of t h e  c a s e s  were among employees  of a  c e r a m i c s  f a c t o r y  i n  
s o u t h e a s t  ( ? )  Sverd lovsk  which has  a b o u t  3 ,000  worke r s .  On A p r i l  



8 ,  t h i s  f a c t o r y  r e c e i v e d  1 5  c a t t l e  c a r c a s s e s  and t h e  f r e s h  mea t  
was p u t  on s a l e .  A t  l e a s t  ane  of t h e  c a r c a s s e s  was i n f e c t e d .  A 
d i s p r o p o r t i o n a t e  number o f  g a s t r o i n t e s t i n a l  c a s e s  Occur red  among 
au tomob i l e  and t ruck  d r i v e r s r  p e r h a p s  because t h e y  were 
p a r t i c u l a r l y  l i k e l y  t o  know of meat  from p r i v a t e  s o u r c e s  on s a l e .  

13 )  The f i r s t  two c a s e s  were i n i t i a l l y  d iagnosed  a s  i n t e s t i n a l  
b lockage .  When s u r g i c a l  e x p l o r a t i o n  f a i l e d  t o  conf irrn t h i s ,  
p r o f e s s o r  Nik i forov  was c o n t a c t e d  i n  Moscow. He a r r i v e d  i n  
Sverd lovsk  on Apr i l  6 and  s t a y e d  u n t i l  e a r l y  June.  A t  f i r s t  h e  
d i d  n o t  s u s p e c t  a n t h r a x  because  it u s u a l l y  o c c u r s  i n  t h e  summerr 
n o t  i n  e a r l y  sp r ing .  N i k i f o r o v  made a  p r o v i s i o n a l  d i a g n o s i s  of 
a n t h r a x  on A p r i l  7 .  H i s  a s s i s t a n t ,  Dr. Yampolskaya, a r r i v e d  f rom 
Moscow on A p r i l  8 and remained u n t i l  n e a r  t h e  end of A p r i l .  The 
f i r s t  con f i rma t ion  of a n t h r a x  by b a c t e r i o l o g i c a l  tests was made 
on A p r i l  1 0 .  P r o f e s s o r  N i k i f o r o v  immed ia t e ly  c o n t a c t e d  D r .  
Burgasovr  who a r r i v e d  i n  Sve rd lovsk  t h e  same day. P r o f e s s o r  
Bezdene jn ich  a l s o  came t o  Sve rd lovsk  and s t a y e d  u n t i l  a b o u t  A p r i l  
20.  Another member of  t h e  group  was t h e  son of Dr. Burgasov,  a 
young p h y s i c i a n  who d i e d  a  few y e a r s  ago of p a n c r e a t i t i s .  

1 4 )  Management of t h e  s i t u a t i o n  was under t h e  d i r e c t i o n  of D r .  
Burgasov. A l l  c a se s  were t a k e n  t o  c i t y  h o s p i t a l  number 40. A t  no  
time d i d  t h e  m i l i t a r y  t a k e  ove r  o r  i n t e r v e n e .  

1 5 )  I asked  f o r  and was g i v e n  t h e  names and a f f i l i a t i o n s  of 
f o r e i g n e r s  p r e s e n t  i n  S v e r d l o v s k  d u r i n g  t h e  o u t b r e a k .  One of 
t h e s e  was P r o f e s s o r  Donald E l l i s  o f  Nor thwes te rn  U n i v e r s i t y  i n  
Evanston,  I l l i n o i s .  He was a US N a t i o n a l  Academy o f  S c i e n c e s  . 
exchange s c i e n t i s t  who came w i t h  h i s  f a m i l y  and worked a t  t h e  
I n s t i t u t e  of Chemistry and  P h y s i c s  f rom mid-April  t o  mid-May. 
A f t e r  t r a v e l l i n g  t o  N o v o s i b i r s k ,  E l l i s  and h i s  f a m i l y  were 
r e a d m i t t e d  t o  Sverdlovsk t o  work f rom mid-June t o  t h e  e n d  o f  
July. I n  a d d i t i o n ,  there were two J a p a n e s e ,  t h r e e  F i n n s  a n d  t h r e e  
Frenchmen. 

1 6 )  A f t e r  i n g e s t i o n  of c o n t a m i n a t e d  food ,  an ima l s  d e v e l o p i n g  
a n t h r a x  g e n e r a l l y  come down w i t h  it i n  2-3 days .  I n  p e o p l e ,  t h e  
co r r e spond ing  time is  3-5 d a y s .  A r a r e r  f a s t e r  c o u r s e  h a s  b e e n  
obse rved  i n  animals .  Many a n i m a l s  i n  t h e  Sverdlovsk. r e g i o n  were 
d e b i l i t a t e d  i n  the  e a r l y  s p r i n g  o f  1979 .   one-flesh powder 
c o n t a i n s  r a t h e r  s h a r p  p a r t i c l e s  o f  bone.  These f a c t o r s  may have  
f a c i l i t a t e d  animal i n f e c t i o n ,  s i n c e  t h e  i n i t i a t i o n  of 
g a s t r o i n t e s t i n a l  a n t h r a x  i s  t h o u g h t  t o  r e q u i r e  damaged t i s s u e  
th rough  which spo res  can  e n t e r .  



1 7 )  All 96 of the  human a n t h r a x  c a s e s  a r e  thought  t o  have 
r e s u l t e d  from animals  consuming t h e  bone- f lesh  powder from 
Arami l .  T h i s  is s u p p o r t e d  by t h e  f i n d i n g  of t h e  same s t r a i n  o f  
t h e  organism i n  samples  of t h e  powder from fa rms  where a n i m a l s  
had d i e d  (10  i s o l a t e s  t e s t e d )  , t h e  bad meat (8 i s o l a t e s )  and  t h e  
human v i c t i m s  (numerous i s o l a t e s )  and  by t h e  v a r i o u s  
e p i d e m i o l o g i c a l  f i n d i n g s  c i t e d  above  t h a t  t r a c e  human c a s e s  t o  
c o n t a c t  w i t h  o r  consumption o f  p r i v a t e l y  marketed a n i m a l s  f e d  t h e  
Arami l  powder. 

1 8 )  S i n c e  t h e  f a t a l i t y  r a t e  i n  p r e v i o u s  o u t b r e a k s  of  
g a s t r o i n t e s t i n a l  a n t h r a x  i n  t h e  USSR,  a s  recorded  i n  t h e  
l i t e r a t u r e ,  i s  c l o s e  t o  1 0 0 %  h e r o i c  t h e r a p e u t i c  measures  were 
u n d e r t a k e n .  These i n c l u d e d  i n t e n s i v e  a n t i b i o t i c  t h e r a p y  w i t h  
p e n i c i l l i n ,  c e p h a l o s p o r i n s ,  c h l o r a m p h e n i c o l  and t h e  
a d m i n i s t r a t i o n  of c o r t i c o s t e r o i d s ,  s p e c i f i c  g l o b u l i n s ,  P h i l l i p s '  
s o l u t i o n ,  v a r i o u s  s a l t s  and h e p a r i n .  Even s o ,  t h e  f a t a l i t y  r a t e ,  
l e a v i n g  o u t  t h e  11 p u r e  c u t a n e o u s ,  was 75% (64 /85 ) .  The c a u s e  of  
d e a t h  was c h a r a c t e r i z e d  a s  t o x i c  shock.  The c a s e s  o f  
g a s t r o i n t e s t i n a l  a n t h r a x  had a  v e r y  a c u t e  o n s e t .  P a t i e n t s  c o u l d  
s p e c i f y  t h e  exac t  t ime .  Symptoms i n c l u d e d  c h i l l s ,  h i g h  f e v e r ,  (39- 
41  O C )  , b e l l y  p a i n ,  ' s w o l l e n  g a s s y  b e l l y ,  a c i d o s i s  (pH 6.8)  , 
dyspnoea ,  r a p i d  s h a l l o w  b r e a t h i n g  ( u p  t o  60 /minl ,  r a p i d  t h e n  
f a i l i n g  p u l s e ,  f i b r i n o l y s i s ,  a l m o s t  t o t a l  l o s s  o f  b l o o d  p r e s s u r e ,  
c y a n o s i s  and dea th .  I n  some p a t i e n t s ,  f e v e r  f o l l o w e d  a h e c t i c  
c o u r s e ,  c y c l i n g  between 37  and  40 OC.  Near d e a t h ,  t e m p e r a t u r e  
c o u l d  d r o p  from h igh  l e v e l s  down t o  a b o u t  3 2  OC w i t h i n  a n  h o u r .  
B e l l y  p a i n  was more s e v e r e  i n  some p a t i e n t s  t h a n  i n  o t h e r s ,  
c o r r e s p o n d i n g  t o  t h e  e x t e n t  o f  l e s i o n s  seen  a t  a u t o p s y . A l 1  f a t a l  
c a s e s  had a t  l e a s t  some b e l l y  p a i n .  I f  f i b r i n o l y s i s  d e v e l o p e d ,  
a l l  e f f o r t s  t o  save  t h e  p a t i e n t  were  i n  va in .  A l l  of  t h e  d e a d  
were  b u r i e d  i n  a  s e p a r a t e  a r e a  o f  t h e  cemetery  and i n t e r m e n t  was 
done  i n  a c c o r d  wi th  e s t a b l i s h e d  r e g u l a t i o n s  f o r  a n t h r a x  v i c t i m s  ( 
b u r i a l  w i t h  c h l o r i n a t e d  l i m e ? ) .  

2 0 )  P r o f e s s o r  N ik i fo rov  p r o j e c t e d  a  s e r i e s  of 1 4  c o l o r  
p h o t o g r a p h s  taken  a t  a u t o p s y .  I a s k e d  f o r  and w a s , g i v e n  t h e  f i r s t  
o f  t h e s e ,  showing t h e  body c a v i t y  of  a  v i c t i m  who d i e d  4 8 h r s  
a f t e r  o n s e t .  The pho tog raphs  showed e a r l y  s t a g e s  ( 4 8 h r s )  a n d  
l a t e r  s t a g e s  ( 3 - 4  d a y s ) .  I n  e a r l y  s t a g e s ,  hemorrhage was s e e n  i n  
t h e  i n t e s t i n e s  a t  s e v e r a l  s i t e s .  A t  f i r s t ,  t h i s  was m i s t a k e n  f o r  
t h r o m b o s i s .  The i n t e s t i n e s  were v e r y  swo l l en  and t h e r e  were 
p o c k e t s  o f  g a s .  A t  l a t e r  s t a g e s ,  s e v e r e  and d i s s e m i n a t e d  
hemorrhage was seen ove r  a  much wide r  a r e a ,  i n c l u d i n g  t h e  i n n e r  
i n t e s t i n a l  s u r f a c e ,  t h e  m e s e n t e r i e s  a n d ,  i n  some c a s e s ,  t h e  
b r a i n .  Nodes th roughout  t h e  body c a v i t y ,  i n c l u d i n g  a round  t h e  
l u n g s  and i n t e s t i n e s ,  were b l a c k  and n e c r o t i c .  I n  a l l  c a s e s ,  
however,  t h e  inner  s u r f a c e  o f  t h e  l u n g s  was undamaged a n d  f r e e  of 
hemorrhage.  No m a t e r i a l  a s p i r a t e d  from t h e  l u n g s  was found  t o  
c o n t a i n  B a n t h r a c i s .  



21)  The a n t h r a x  s t r a i n  i n v o l v e d  had a  p a r t i c u l a r l y  t h i c k  c a p s u l e .  
During development  of t h e  d i s e a s e ,  t h e  b a c t e r i a l  c o n c e n t r a t i o n  i n  
b lood  r e a c h e d  l e v e l s  up t o  500,000 p e r  m l .  L a t e r ,  t h e s e  l y s e  and  
r e l e a s e  t h e  a n t h r a x  t o x i n .  

2 2 )  No s e q u e l a e  were seen  i n  s u r v i v o r s  1-2 y e a r s  a f t e r  t h e  
ou tb reak .  

2 3 )  The o v e r a l l  c o n c l u s i o n  is  . t h a t  t h e  o u t b r e a k  was c a u s e d  by  (1) 
improper p r o c e d u r e s  i n  t h e  p r o d u c t i o n  o f  b o n e - f l e s h  powder a t  t h e  
Aramil f a c i l i t y ;  ( ii) t h e  f a i l u r e  of c e r t a i n  p r i v a t e  an ima l  
owners t o  o b s e r v e  r e g u l a t i o n s  r e q u i r i n g  o f f i c i a l  v e t e r i n a r y  
app rova l  f o r  s l a u g h t e r  of s i c k  an ima l s ;  (iii) t h e  i l l e g a l  s a l e  of 
meat from s u c h  an ima l s ;  and ( i v )  i n a d e q u a t e  s u p e r v i s i o n  by t h e  
v e t e r i n a r y  s e r v i c e s .  

2 4 )  I assumed t h a t  t h e r e  must have been a n  o f f i c i a l  r e p o r t  of t h e  
Sverd lovsk  o u t b r e a k  t o  t h e  M i n i s t r y  of  H e a l t h  and a s k e d  t o  b e  
g i v e n  a  copy.  I was g iven  a  r e p o r t  s i g n e d  by Dr. Burgasov d a t e d  
May 25, 1979 .  

I n  o r d e r  t o  f a c i l i t a t e  f u r t h e r  s c i e n t i f i c  s t u d y  and u n d e r s t a n d i n g  
of t h i s  r emarkab le  o u t b r e a k ,  we a g r e e d  t o  t a k e  t h e  f o l l o w i n g  
t h r e e  s t e p s :  

F i r s t ,  s i n c e  I am n o t  a  s p e c i a l i s t  i n  t h e  r e l e v a n t  a r e a s ,  I 
undertook t o  o r g a n i z e  a  r e t u r n  v i s i t  of h i g h l y  q u a l i f i e d  US 
medica l  s p e c i a l i s t s  i n t e r e s t e d  i n  t h e  o u t b r e a k .  These s h o u l d  
i n c l u d e ,  i f  p o s s i b l e ,  s p e c i a l i s t s  from t h e  C e n t e r  f o r  D i s e a s e  
C o n t r o l  and /o r  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h ,  as  w e l l  a s  
p r i v a t e  s p e c i a l i s t s .  - 

Second, I would a r r a n g e  t o  have i n v i t a t i o n s  ex t ended  t o  Burgasov ,  
N ik i fo rov ,  Bezdene jn i ch  and Yampolskaya , o r  some s u b  g r o u p  o f  
them, t o  g i v e  s c i e n t i f i c  l e c t u r e s  and c o n s u l t a t i o n s  i n  t h e  U S  i n  
t h e  a r e a s  o f  t h e i r  s p e c i a l  knowledge, i n c l u d i n g  t h e  o u t b r e a k  a t  
Sverd lovsk .  Two a d d i t i o n a l  t o p i c s  s u g g e s t e d  f o r  P r o f e s s o r  
N ik i fo rov  a r e  t o x i c  shock and b o t u l i s m ,  a r e a s  of r e s e a r c h  a n d  
p r a c t i c e  i n  which he s p e c i a l i z e s .  - 
T h i r d ,  Bezdene j n i c h ,  Burgasov and Nikif  o r o v  would wr i te  a  p a p e r  
abou t  t he  Sve rd lovsk  ou tb reak  s u i t a b l e  f o r  p u b l i c a t i o n  i n  a n  
Eng l i sh  l a n g u a g e  s c i e n t i f i c  j o u r n a l .  Whi le  I was s t i l l  i n  Moscow, 
t h e y  comple ted  and gave me a  f i r s t  d r a f t  of  t h e  m a n u s c r i p t .  


