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MALARIA SURVEILLANCE 1968

I .  SUMMARY
The number o f m a la r ia  c a se s  r e p o r te d  in  th e  U nited  S ta t e s  in  1968 was s l i g h t l y  l e s s  
th an  th e  1967 t o t a l  (2 ,6 10  in  1968 v s .  2 ,855  in  19 67 ). Vietnam  r e tu r n e e s  c o n tin u ed  
to  acco un t fo r  over 90 p e rc e n t o f th e  c a s e s .

v iv ax  acco u n ted  fo r  81 p e rc e n t o f th e  in f e c t io n s  and fa lc ip a ru m  13 p e r c e n t .
Twelve c a se s  were a c q u ire d  in  th e  U nited  S t a t e s .  F iv e  o f th e s e ,  a l l  due to  
_P. y i v a x » w ere in tro d u ced  c a s e s ,  and sev en , 3 due to  P̂ . f a lc ip a ru m , 3 due to  
_P. m a la r ia e , and 1 due to  J?. v iv a x , were induced c a s e s .  Four o f th e  in tro d u c e d  
c a se s  o ccu rred  in  c i v i l i a n s  and were e p id e m io lo g ic a l ly  r e l a t e d .
T here were 6 m a la r ia  f a t a l i t i e s ,  a l l  £ .  fa lc ip a ru m  in f e c t i o n s .  Two of th e s e  c a se s  
o ccu rred  in  seam en, 2 in  V ietnam  r e tu r n e e s ,  1 in  an  Am erican t o u r i s t ,  and 1 in  th e  
r e c ip i e n t  o f a b lood t r a n s f u s io n .
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I I .  TERMINOLOGY
The te rm in o lo g y  used  in  t h i s  r e p o r t  i s  d e r iv e d  from th e  recom m endations of th e  
World H ea lth  O rg a n iz a t io n . ^ The d e f i n i t i o n s  of th e  fo llo w in g  term s a r e  in c lu d e d  
fo r  r e f e r e n c e  p u rp o se s .

1 . A utochthonous
a ) In d ig en o u s -  m a la r ia  a c q u ire d  by m osquito  tr a n s m is s io n  

in  an  a re a  where m a la r ia  i s  a r e g u la r  o c c u rre n c e .
b) In tro d u ced  -  m a la r ia  a c q u ire d  by m osquito  tra n s m is s io n  

from an im ported  ca se  in  an a re a  where m a la r ia  i s  no t 
a r e g u la r  o c c u rre n c e .

2 . Im ported
M a la ria  a c q u ire d  o u ts id e  of a s p e c i f i c  a re a  (U nited  S ta t e s  and P u e r to  
R ico in  t h i s  r e p o r t ) .

3 . Induced
M ala ria  a cq u ired  th ro ug h  a r t i f i c i a l  m eans, i . e . ,  b lood t r a n s f u s io n  
common s y r in g e s ,  m a la r lo th e ra p y .

4 . R e la p s in g
Renewal o f  c l i n i c a l  a c t i v i t y  o c c u rr in g  a f t e r  an  in t e r v a l  from th e  
p rim ary  a t t a c k  g r e a te r  th a n  t h a t  due m erely  to  p e r io d i c i t y .

I I I .  GENERAL SURVEILLANCE INFORMATION
Between Ja n u a ry  1 , 1968, and A p r i l  1 , 1969, 2 ,610  c a s e s * * of m a la r ia  w ith  o n se t of 
i l l n e s s  in  1968 in  th e  U nited  S ta t e s  and P u e rto  R ico w ere re p o r te d  to  th e  P a r a s i t i c  
D ise a se s  Branch o f  th e  N a tio n a l Communicable D isea se  C e n te r . T h is  com pares w ith  
2 ,855  c a se s  re c o rd e d  in  1967. M i l i t a r y  p e rso n n e l ( in c lu d in g  r e c e n t ly  d is c h a rg e d  
v e te ra n s )  acco u n ted  fo r  2,487 c a s e s  and c i v i l i a n s  f o r  th e  rem ain in g  123 (T ab le  I ) .
The number of m i l i t a r y  c a se s  in  1968 was s l i g h t l y  l e s s  th an  in  1967, b u t con
s id e ra b ly  in  e x c e ss  of th e  an n u a l t o t a l s  f o r  1959 th ro u g h  1966; c i v i l i a n  c a s e s  have 
no t in c re a se d  a p p re c ia b ly  in  th e  p a s t  5 y e a r s  (F ig u re  1 ) .  Only 12 of th e  2 ,610  
c a se s  a c q u ire d  t h e i r  i n f e c t io n  in  th e  U n ited  S ta t e s ;  f i v e  o f th e s e  were c l a s s i f i e d  
a s  in tro d u c e d  and seven a s  in d u ced . T hese c a s e s  a r e  d e s c r ib e d  in  S e c tio n  V.
The g eo g rap h ic  d i s t r i b u t i o n  o f th e  2 ,6 1 0  c a s e s  i s  shown in  F ig u re  2. The marked 
c o n c e n t ra t io n  of c a se s  in  C a l i f o r n ia ,  C o lo rad o , G eo rg ia , K entucky, N orth  C a ro lin a  
and Texas i s  due to  th e  lo c a t io n  o f m ajor m i l i t a r y  c e n te r s  w i th in  th e s e  s t a t e s .  The 
s e a so n a l d i s t r i b u t i o n  o f c a s e s  (F ig u re  3) shows no d i s t i n c t  p a t t e r n  and i s  p r im a r i ly  
dependent upon th e  s e a so n a l v a r i a t i o n  in  th e  number o f  tro o p s  r e tu r n in g  from  
V ietnam .
* A "c a se "  i s  d e f in e d  a s  an i n d i v i d u a l 's  f i r s t  a t t a c k  o f  m a la r ia  in  th e  U n ited  

S ta t e s ,  r e g a r d le s s  of w hether o r n o t he had e x p e rien ced  p re v io u s  a t t a c k s  w h ile  
o u ts id e  th e  c o u n try . A su b seq u en t a t t a c k  in  th e  same in d iv id u a l  caused  by a 
d i f f e r e n t  Plasmodium s p e c ie s  i s  cou n ted  a s  an a d d i t io n a l  c a s e , b u t r e p e a te d  a t t a c k s  
caused by th e  same s p e c ie s  a r e  cou n ted  a s  r e l a p s e s ,  n o t a d d i t io n a l  c a s e s .  In  a l l  
in s ta n c e s ,  th e  d ia g n o s is  must be based on a p o s i t i v e  blood sm ear.
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The Plasmodium s p e c ie s  was id e n t i f i e d  in  2 ,555 of th e  2 ,610  c a s e s  (9 7 .9  p e r c e n t ) .
£ .  v iv a x  acco u n ted  fo r  81 p e rc e n t o f  th e  in f e c t io n s  w h ile  .P. f a lc ip a ru m  was d iagn osed  
in  13 p e r c e n t ;  th e s e  p e rc e n ta g e s  a r e  i d e n t i c a l  to  th o s e  r e p o r te d  in  1967. I>. m a la r ia e
accoun ted  fo r  32 c a se s  in  1968, w h ile  8 i n f e c t io n s  w ere due to  P . o v a le ; t h i s  com pares 
w ith  19 c a se s  o f m alar ia e  and 18 c a se s  o f  P̂ . o v a le  in  1967. Mixed in f e c t i o n s ,  
g e n e ra l ly  due to  P̂ . v iv a x  and f a lc ip a ru m .acco un ted  f o r  46 c a s e s  in  1968 (T ab le  I I ) .
The age and sex  d i s t r i b u t i o n  of th e  123 c i v i l i a n  c a s e s  i s  p re s e n te d  in  T ab le  I I I .

T ab le  I
M i l i t a r y  and C iv i l i a n  C ases of M a la ria  

U n ited  S ta t e s  1959-1968*

Year M i l i t a r y C iv i l i a n T o ta l

1959 12 38 50
1960 21 41 62
1961 45 37 82
1962 75 40 115
1963 58 90 148
1964 52 119 171
1965 51 105 156
1966** 620 144 764
1967** 2698 157 2855
1968 2487 123 2610

* 0 n se t o f  i l l n e s s  in  th e  U nited  S ta t e s  and P u e r to  R ico
**The 1966 and 1967 f ig u r e s  have been u p da ted  to  in c lu d e  c a s e s  r e p o r te d  

a f t e r  th e  p u b l ic a t io n  o f p re v io u s  an n u a l sum m aries.
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Table II

Cases of M ala ria  by Plasmodium S p e c ie s  
U nited  S t a t e s ,  1968

S pec ies T o ta l P e rc e n t

P. v iv ax 2125 81 .4
P. fa lc ip a ru m 344 13 .2
P. m a la r ia e 32 1.2

P. o v a le 8 0 .3
Mixed I n fe c t io n s 46 1.8

Undeterm ined 55 2.1

T o ta l 2610 100.0

T ab le  I I I
Age and Sex D is t r ib u t io n  of C iv i l i a n  M a la ria C ases

U nited  S t a t e s , 1968
Age Group Male Female T o ta l P e rc e n t

0-9 4 3 7 5.7
10-19 10 7 17 13.8
20-29 37 18 55 44 .7
30-39 16 3 19 15 .4
40-49 8 3 11 8 .9
50-59 2 2 4 3 .3
60-69 3 1 4 3 .3
70 + 0 2 2 1.6
Unknown 3 1 4 3 .3

T o ta l 83 40 123 100.0
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In fo rm a tio n  re g a rd in g  th e  o ccu rre n c e  of p re v io u s  m a la r ia  was a v a i la b le  in  2 ,449  of 
th e  2 ,610 c a s e s ;  921 (3 7 .6  p e rc e n t)  gave a h i s to r y  o f m a la r ia  w h ile  ab road  and 
th e  rem ain in g  1,528 (62 .4  p e rc e n t)  d en ied  p re v io u s  a t t a c k s .  These p e rc e n ta g e s  
v a r ie d  s i g n i f i c a n t l y  depending on th e  Plasmodium s p e c ie s :  Of 2,013 im ported  v iv ax  
c a se s  fo r  which in fo rm a tio n  was a v a i l a b le ,  794 (3 9 .4  p e rc e n t)  gave a h i s to r y  o f  a 
p rev io u s  m a la r ia  a t t a c k s ,  as  compared to  on lv  87 (2 8 .2  p e rc e n t)  of 308 fa lc ip a ru m  
c a s e s .
U nited  S ta te s  c i t i z e n s  acco un ted  fo r  81 o f th e  123 c i v i l i a n  c a s e s ,  and th e  rem ain in g  
42 c a s e s  o ccu rred  in  f o re ig n  v i s i t o r s .  C o lleg e  s tu d e n ts  o r  te a c h e rs  acco un ted  fo r  
more c a se s  th an  any o th e r  o c c u p a tio n a l group (40 c a s e s ) , fo llow ed  by m erchant seamen 
(14 c a s e s ) .  Only s ix  c a se s  were r e p o r te d  in  Peace Corps V o lu n te e rs , a s  compared to  
25 in  1967,* 44 in  1966,* 17 in  1965, and 5 in  1964. (T ab le  i v ) .
The geo g raph ic  so u rce  of in f e c t io n  fo r  th e  2,610 c a s e s  i s  shown in  T able  V. Most 
in f e c t io n s  (2 ,4 4 4 ) were ac q u ire d  in  V ietnam . Of th e  o th e r  s p e c i f ie d  c o u n t r i e s ,  
P a k is ta n  and Korea accounted  fo r  th e  second g r e a te s t  number of c a se s  w ith  14 each .
In  1967, fo u r  c a s e s  were re p o r te d  from Korea and 24 from P a k is ta n .
The o n se t of i l l n e s s  o ccu rred  more th an  30 days a f t e r  a r r i v a l  in  th e  U n ited  S ta te s  
in  74 p e rc e n t o f th e  2,368 c a se s  fo r  which bo th  d a te  o f  o n se t and d a te  of a r r i v a l  
in  t h i s  c o u n try  a r e  known (T ab le  V I) . As in  p re v io u s  y e a r s ,  a marked d i f f e r e n c e  
was observed  betw een fa lc ip a ru m  and v iv ax  m a la r ia :  6 9 .5  p e rc e n t of th e  fa lc ip a ru m  
c a se s  became i l l  w ith in  one month a f t e r  a r r i v a l ,  a s  compared w ith  19 .6  p e rc e n t of 
th e  v iv ax  c a s e s .  T h ir ty  c a se s  ex p erien ced  t h e i r  f i r s t  symptoms more th an  one year 
a f t e r  r e tu r n  to  th e  U n ited  S ta t e s ;  26 of th e s e  were due to  £ .  v iv a x , 2 were caused  
by _P. f a lc ip a ru m , and 2 by £ .  o v a le . The lo n g e s t i n t e r v a l  from r e tu r n  to  th e  
U n ited  S ta te s  u n t i l  o n se t o f  i l l n e s s  was 34 months fo r  o v a le  c a s e s ,  32 months fo r  
v iv a x  c a s e s ,  and 21 months fo r  fa lc ip a ru m  c a s e s .
Of th e  2 ,610  c a se s  re p o r te d  in  1968, 74 .2  p e rc e n t were i n i t i a l l y  t r e a te d  in  a 
m i l i t a r y  h o s p i t a l ,  16 .7 p e rc e n t were a d m itted  to  V e te ra n s  A d m in is tra tio n  h o s p i t a l s ,  
and 6 .5  p e rc e n t r e c e iv e d  c a re  in  a c i v i l i a n  h o s p i ta l  (T ab le  V Il)»
V e te ran s  acco un ted  fo r  405 c a se s  in  1968, a s  compared to  291* in  1967 and 47* 
in  1966. The r i s i n g  number of m a la r ia  c a se s  o c c u rr in g  in  v e te ra n s  and th e  a p p re 
c ia b le  number o f  c a se s  t r e a te d  in  c i v i l i a n  h o s p i t a l s ,  cou p led  w ith  th e  f re q u e n t 
o c cu rren ce  o f m a la r ia  c a se s  d u r in g  th e  f i r s t  30 days a f t e r  r e tu r n  to  th e  U nited  
S ta t e s  (when many r e tu r n in g  serv icem en  a r e  home on le a v e )  in d ic a te s  th a t  c i v i l i a n  
p h y s ic ia n s  a re  p a r t i c u l a r l y  l i k e l y  to  en co u n te r c a se s  o f  m a la r ia .
T here were s ix  m a la r ia  f a t a l i t i e s  in  th e  U nited  S ta t e s  in  1968, a l l  due to  
£ .  fa lc ip a ru m , g iv in g  an  o v e r a l l  m a la r ia  c a se  f a t a l i t y  r a t i o  o f  0 .23  p e rc e n t and 
a fa lc ip a ru m  c a se  f a t a l i t y  r a t i o  o f  1.74 p e rc e n t .  A l l  o f  th e  f a t a l  c a s e s  a re  
d e sc r ib e d  in  d e t a i l  in  S e c tio n  V I . In fo rm a tio n  c o n c e rn in g  th e  o ccu rre n c e  of 
s e r io u s  c l i n i c a l  c o m p lic a tio n s  was a v a i la b le  in  234 of th e  344 fa lc ip a ru m  in f e c t io n s  
r e p o r te d  in  1968. S e rio u s  in t r a v a s c u la r  hem o lysis was r e p o r te d  in  37 c a se s  
(1 5 .8  p e r c e n t ) .  C e re b ra l involvem ent o ccu rred  in  fo u r  c a s e s  (1 .7 1  p e r c e n t ) ,  r e n a l  
f a i l u r e  in  3 c a s e s  (1 .3  p e r c e n t ) ,  and pulm onary edema in  fo u r c a se s  (1 .7 1  p e r c e n t ) .
During 1968, a t o t a l  of 247 m a la r ia  r e la p s e s  were r e p o r te d ;  191 r e la p s e s  w ere 
second a t t a c k s ,  44 were th i r d  a t t a c k s ,  10 were f o u r th  a t t a c k s ,  and 2 w ere f i f t h  
a t t a c k s .  Of th e  191 in d iv id u a ls  who exp erien ced  t h e i r  second a t t a c k  in  1968, 108 
a ls o  had t h e i r  f i r s t  a t t a c k  in  1968 and th e  rem ain in g  83 had t h e i r  f i r s t  i l l n e s s  in  
p re v io u s  y e a r s .  T hus, a t o t a l  o f 2,857 m a la r ia  a t t a c k s  (2 ,6 1 0  p rim ary  a t t a c k s  p lu s  
247 r e la p s e s )  was re p o r te d  in  1968.
*These f ig u r e s  have been updated  to  in c lu d e  c a s e s  r e p o r te d  a f t e r  p u b l i c a t i o n  of 

p re v io u s  an n u a l sum m aries.
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Table IV

O ccupation and N a t io n a l i ty  o f C iv i l i a n  M a la ria  C ases 
U nited  S t a t e s ,  1968

O ccupation U .S. C i t iz e n F o re ig n  V i s i to r T o ta l P e rc e n t

T o u ris t 11 - 11 (8 .9 )

Businessman 10 2 12 (9 .7 )
Government

re p r e s e n ta t iv e 4 2 6 ( 4 .9 )
M issionary 8 - 8 (6 .5 )
Peace Corps 6 - 6 (4 .9 )
Seaman 5 9 14 (1 1 .4 )
C o llege S tudent or 

Teacher 22 18 40 (3 2 .5 )
Other 6 7 13 ( 10. 6)
Unknown 9 4 13 (10. 6)

T o ta l 81 42 123 (100. 0)

T able  V
D is t r ib u t io n  by Plasmodium S p ec ies  and A rea of A c q u is i t io n  o f 

Cases o f  M a la ria , U n ited  S t a t e s ,  1968*

AFRICA
v iv ax  fa lc ip a ru m  m a la r ia e  o v a le  Mixed Unknown T o ta l

16 20 5 8 2 51
A fr ic a  ** 6 3  
West A frica**  2 4 
E ast A frica** 2

1
1

10
7
2

Cameroon 1 1 _
Congo _ 1E th io p ia 2Ghana 2 2Kenya — 1L ib e ria 2 6 i 9N igeria 1

1
1

L
9Rhodesia 1

JL L

Rio Munni 1S ie r ra  Leone
Togo 1

1
Upper V olta - -

X
1

T able V con tinued  nex t page.

1
1

2
1
2
5
2

11
4
1
1
1
1
1
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Table V (continued)

v ivax fa lc ip a ru m m a la r ia e o v a le Mixed Unknown T o ta l
ASIA 2074 318 22 - 46 52 2512

A sia* ** 9 _ _ — 9
S o u th eas t A sia** 11 4 - - - - 15

Ceylon 1 - - - - - 1
In d ia 3 - - - 1 - 4
Korea 13 - - - - 1 14
New Guinea 1 - - - - - 1
P a k is ta n 13 - 1 - - - 14
P h i l ip p in e s 3 - - - 1 - 4
T hailand 4 2 - - - - 6
Vietnam 2016 312 21 - 44 51 2444

CENTRAL AMERICA
AND CARIBBEAN 11 - - - - - 11

C aribbean** 1 _ 1
El S alvador 2 - - - - - 2
Honduras 1 - - - - - 1
N icaragua 1 - - - - - 1
Panama 6 - - - - — 6

EUROPE - - 1 - - - 1
Greece - - 1 - - - 1

NORTH AMERICA 7 3 3 - - 1 14
Mexico 1 _ _ _ _ 1 2
U nited  S ta te s 6 3 3 - - — 12

PACIFIC** 2 - - - - - 2

SOUTH AMERICA 7 2 - - - - 9
South America** 2 _ _ _ 2

B ra z il 5 1 - - - - 6
Columbia - 1 - - - - 1

UNKNOWN 8 1 1 - - - 10

TOTAL 2125 344 32 8 46 55 2610

*Onset o f i l l n e s s  in  th e  U nited  S ta t e s  and P u e r to  R ico
**Country U n sp ec ified
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Table VI

I n t e r v a l  Between O nset o f I l l n e s s  and D ate o f E n try  in to  th e  U .S.A . 
by Plasm odium  S p e c ie s , U n ited  S t a t e s ,  1968

I n t e r v a l
(M onths)

Plasm odium  S p e c ie s A ll
C ases (%)V ivax (%) fa lc ip a ru m (%) m alar ia e (%) o v a le (%)

L ess th a n  1 395 (1 9 .6 ) 221 (6 9 .5 ) 7 (2 4 .1 ) 2 (2 5 .0 ) 625 (2 6 .4 )
1 - 2 842 (4 1 .8 ) 75 (2 3 .6 ) 15 (5 1 .7 ) 3 (3 7 .5 ) 935 (3 9 .5 )
3 - 5 551 (2 7 .4 ) 16 ( 5 .0 ) 5 (1 7 .2 ) 1 (1 2 .5 ) 573 (2 4 .2 )
6- 1 1 199 ( 9 .9 ) 4 (1 .3 ) 2 (6 .9 ) 0 ( -  ) 205 (8. 6)
1 y e a r  o r  more 26 (1 .3 ) 2 (0. 6) - ( -  ) 2 (2 5 .0 ) 30 ( 1 .3 )

A ll  C ases 2013 (100. 0) 318 (100. 0) 29 (9 9 .9 ) 8 ( 100. 0) 2368 (100. 0)



Table VII

M alaria  Cases by Type of H o s p ita l  of I n i t i a l  Adm ission 
U nited  S ta t e s ,  1968

Type o f H o sp ita l Number of P a t i e n t s P e rc e n t

M i l i t a r y 1938 7 4 .2
C iv i l i a n 170 6 .5
P u b lic  H ea lth  S e rv ice 25 1.0

V ete ra n s  A d m in is tra tio n 437 16.7
Not s p e c i f ie d 15 0.6

Not h o s p i ta l iz e d 25 1.0

T o ta l 2610 100.0

IV. MALARIA IMPORTED FROM VIETNAM
I n f e c t io n s  a c q u ire d  in  Vietnam  acco un ted  fo r  2 ,444 o f th e  2,598 im ported  c a se s  
(9 4 .1  p e r c e n t ) .  Only n in e  of th e s e  2,444 c a se s  were n o n - m il i ta ry  p e rs o n n e l .

J?. v iv a x  was th e  e t i o lo g i c  a g e n t in  2 ,016 of th e  2,444 c a s e s  (8 2 .5  p e r c e n t ) ,
P̂ . fa lc ip a ru m  in  312 c a se s  (1 2 .8  p e r c e n t ) ,  P_. m a la r ia e  in  21 c a se s  (0 .8  p e r c e n t ) ,  
and mixed Plasmodium s p e c ie s  in  44 c a se s  (1 .8  p e r c e n t ) .  No P . o v a le  c a s e s  were 
r e p o r te d  and in  51 c a se s  (2 .1  p e rc e n t)  th e  Plasmodium s p e c ie s  was no t i d e n t i f i e d .  
Army p e rso n n e l accoun ted  fo r  86 p e rc e n t of th e  m i l i t a r y  c a se s  from V ietnam ; 10.2 
p e rc e n t w ere M arines; Navy and A ir F orce  p e rso n n e l acco u n ted  fo r  l e s s  th a n  one 
p e rc e n t of th e  c a se s  (T ab le  V I I I ) .
Of th e  2 ,008  m i l i t a r y  r e tu r n e e s  from Vietnam  who dev elo ped  v iv a x  m a la r ia  in  th e  
U nited  S ta t e s  in  1968, 103 l a t e r  s u f fe re d  a v iv a x  r e l a p s e ,  f o r  a r e la p s e  r a t e  
of 5 .1  p e r c e n t ;  th e  co rre sp o n d in g  r a t e  fo r  1967 was 18 .4  p e r c e n t ,  and f o r  1966,
29 .8  p e r c e n t .  The r e la p s e  r a t e  fo r  fa lc ip a ru m  in f e c t io n s  in  m i l i t a r y  Vietnam 
r e tu r n e e s  in  1968 was 0 .96  p e rc e n t (3 r e la p s e s  in  312 in f e c t io n s )  a s  compared to  
6 .5  p e rc e n t in  1967 and 8.8 p e rc e n t in  1966. The 1968 r e la p s e  r a t e s  shou ld  be 
co n s id e re d  p re lim in a ry  e s t im a te s  s in c e  r e la p s e s  of 1968 c a s e s  w i l l  c o n tin u e  to  
occu r in  th e  f u tu r e .  The 1966 and 1967 r e la p s e  r a t e s  a r e  somewhat h ig h e r  th an  
th o se  c i t e d  in  th e  1967 Annual R eport due to  th e  o c c u rre n c e  o f a d d i t io n a l  r e l a p s e s .
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Table VIII

M ili ta ry  M alaria  Cases from V ietnam , by Branch o f S e rv ic e  
U n ite s  S t a t e s ,  1968

Branch of S e rv ice Number of C ases P e rc e n t

Army 2094 86.0

M arine Corps 249 10.2

Navy 17 0 .7

Air Force 4 0.2

Unknown 71 2 .9

T o ta l 2435 100.0

V. MALARIA ACQUIRED IN THE UNITED STATES 
In tro d u ced  M alaria  
Cases 1 th rough  4

Or August 8, 1968, M.W., an 1 8 -y ea r-o ld  m ale r e s id e n t  o f  W av erly , A labam a, developed  
headache and backache, fo llow ed two days l a t e r  by c h i l l s  and f e v e r .  B ecause of 
p e r s i s t i n g  f e v e r ,  he was h o s p i ta l iz e d  on August 12; on August 15 , P̂ . v iv a x  p a r a s i t e s  
were id e n t i f i e d  in  h i s  p e r ip h e r a l  blood sm ear. On August 12 , 1968 , D .D ., an 
1 8 -y ea r-o ld  fem ale r e s id e n t  o f Camp H i l l ,  Alabama, and a c lo s e  f r ie n d  o f  p a t i e n t  
M.W., developed headache and f e v e r .  She was h o s p i ta l i z e d  on A ugust 14 and £ .  X^va— 
p a r a s i t e s  were found in  her blood sm ear. On August 12, T .B .,  a 1 6 -y e a r -o ld  r e s id e n t  
of Auburn, Alabama, developed  c h i l l s  and f e v e r  which p e r s i s t e d  u n t i l  h i s  h o s p i t a l 
iz a t io n  on August 18. The nex t day IP. v iv a x  p a r a s i t e s  were found in  h i s  blood sm ear. 
L .H ., a 1 5 -y ea r-o ld  r e s id e n t  o f New York S t a t e ,  had v i s i t e d  r e l a t i v e s  in  O p e lik a , 
Alabama, from Ju ly  20 to  August 11, 1968. On August 10 , she  d ev e lo p ed  c h i l l s  and 
fe v e r  which re c u rre d  d a i ly  u n t i l  h e r  h o s p i t a l i z a t i o n  in  New York on A ugust 16, 
when P̂ . v iv ax  p a r a s i t e s  were found in  her p e r ip h e r a l  b lood sm ear. T h ree  of th e  
c a se s  were re -ex posed  to  m osquitoes a f t e r  t h e i r  o n se t o f symptoms b u t p r io r  to  
h o s p i ta l i z a t io n  (F ig u re  4 ) .  A ll fo u r  p a t i e n t s  resp on ded  p ro m p tly  to  a p p r o p r ia te  
a n t im a la r ia l  th e ra p y . The d ia g n o s is  in  each  c a se  was con firm ed  by th e  N a tio n a l 
M alaria  R ep o s ito ry , NCDC.
None of th e  fo u r p a t i e n t s  had ever t r a v e le d  to  m a la r io u s  a r e a s ,  r e c e iv e d  blood 
t r a n s f u s io n s ,  or used shared  s y r in g e s . The o n ly  a c t i v i t y  common to  th e  fo u r  cases 
was a tte n d a n c e  a t  a d r iv e - in  movie th e a te r  lo c a te d  betw een Auburn and O p e lik a , 
Alabama, du ring  th e  weekend of J u ly  26 to  28, 1968. The a v e ra g e  tim e  from  a tte n d a n c e  
a t  th e  d r iv e - in  u n t i l  o n se t of symptoms was 14 days (F ig u re s  4 and 5 ) .
W ithin th e  v i c i n i t y  of th e  d r iv e - in  th e a te r  th e r e  were s e v e r a l  po nd s, two t r a i l e  ̂
parks accom odating a t o t a l  of 450 t r a i l e r s ,  and a sm a ll r e s i d e n t i a l  a r e a  consisting
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of abo u t 30 homes (F ig u re  6) .  D uring th e  s p r in g  and summer of 1968, th e  p o p u la tio n  
tu rn o v e r  in  th e  t r a i l e r  c o u r ts  was r a p id  s in c e  most of th e  o ccu p an ts  were s tu d e n ts  
a t  Auburn U n iv e rs i ty .  F t .  B enning, G eo rg ia , which r e c e iv e s  la r g e  numbers of Vietnam  
r e tu r n e e s  l i e s  a p p ro x im a te ly  30 m ile s  to  th e  so u th e a s t  of th e  t h e a t e r .
Case d e te c t io n  su rv ey s  w ere conducted  among occu pan ts  of th e  t r a i l e r  p a rk s  near th e  
t h e a t e r ,  among f o re ig n  s tu d e n ts  and Vietnam  r e tu r n e e s  s tu d y in g  a t  Auburn U n iv e r s i ty ,  
among p a t ie n ts  seen  a t  th e  Auburn in f irm a ry  in  J u ly  and A ugust, among p h y s ic ia n s  
p r a c t i c in g  in  th e  f iv e -c o u n ty  a r e a  su rro u n d in g  th e  tr a n s m is s io n  s i t e  (F ig u re  5 ) ,  
and among r e c e n t ly  r e tu rn e d  Vietnam  v e te ra n s  who had r e g is t e r e d  a t  d r a f t  bo ard s in  
th e  same f iv e  c o u n t ie s .  In  a d d i t io n ,  t r a v e l  h i s t o r i e s  of v iv a x  c a se s  t r e a te d  a t  
h o s p i ta l s  in  e a s te r n  Alabama and w es te rn  G eo rg ia , in c lu d in g  th o s e  h o s p i ta l iz e d  a t  
F t .  Benning, F t .  M cC le llan , and F t .  Rucker were rev iew ed . The su rv ey s  d id  no t y i e ld  
th e  index  c a se  or a d d i t io n a l  in tro d u ced  c a s e s .
A dult fem ale A nopheles q u ad rim acu la tu s  m osq u itoes were found in  th e  v i c i n i t y  o f th e  
d r iv e - i n  th e a te r  betw een m id -Ju ly  and l a t e  August 1968. A. q u ad rim acu la tu s  i s  an 
e f f e c t i v e  m a la r ia  v e c to r  and presum ably was r e s p o n s ib le  fo r  t r a n s m is s io n  in  t h i s  
o u tb reak .
(R eported  by J .  R. H e rr in g , M.D., L a fa y e t te ,  Alabama; W. H. Y. S m ith , M.D., M .P .H ., 
Alabama S ta te  D ept, o f  P u b lic  H e a lth ; J u l i a  L. F r e i ta g ,  M .D., D i r e c to r ,  Bureau of 
E pidem io logy, New York S ta t e  D ep t, o f H e a lth , and a team o f EIS o f f i c e r s ) .

Case 5
On August 10, 1968, R .P .,  a 2 3 -y e a r-o ld  C au casian  Army serv icem an  s ta t io n e d  a t  
F t .  S te w a rt , G eo rg ia , developed  shak in g  c h i l l s  and f e v e r .  On August 13, he was 
h o s p i ta l iz e d  a t  F t .  S tew art and blood sm ears were found p o s i t i v e  fo r  Plasmodium 
v iv a x ; th e  d ia g n o s is  was confirm ed by th e  N a tio n a l M ala ria  R e p o s ito ry , NCDC. He 
was t r e a te d  w ith  c h lo ro q u in e  and p rim aqu in e  and made an u n e v e n tfu l  re c o v e ry . He 
had no h i s to r y  of m a la r ia ,  blood t r a n s f u s io n s ,  u se  of shared  s y r in g e s ,  or t r a v e l  to  
m a la r io u s  a r e a s .  A rev iew  of h i s  a c t i v i t i e s  d u rin g  th e  8 to  30 day p e r io d  p re c e d in g  
h i s  o n se t of symptoms in d ic a te d  th a t  he had been in fe c te d  a t  F t .  S tew art o r in  th e  
im m ediate v i c i n i t y .
F t .  S tew art i s  lo c a te d  abo u t 30 m ile s  sou th w est of Savannah, G eo rg ia , (F ig u re  7 ) ,  
and s e rv e s  a s  one of th e  Arm y's f l i g h t  t r a in in g  c e n te r s  fo r  p i l o t s  o f h e l ic o p te r s  
and sm all f ix e d  wing p la n e s . The main e n tra n c e  to  F t .  S tew art i s  lo c a te d  on ly  a 
few hundred y a rd s  n o r th  o f th e  c i t y  o f  H in e s v i l l e ,  th e  s e a t  of L ib e r ty  C ounty.
D uring th e  summer of 1968, th e re  were 4 ,500  Army tro o p s  a t  F t .  S te w a rt , many of whom 
liv e d  in  a p a r tm en ts  o r  t r a i l e r  p a rk s  in  H in e s v i l l e .  Many of th e  25,000 c i v i l i a n s  
l i v in g  in  L ib e r ty  County were employed a t  F t .  S te w a rt .
R .P . l iv e d  in  an ap artm en t complex in  H in e s v i l l e  and worked a t  th e  a i r  t r a f f i c  
c o n t r o l  tow er a t  W right F ie ld ,  th e  m ajor a i r s t r i p  a t  F t .  S tew art (F ig u re  8) .  Many 
o f R .P . 's  n e ig h b o rs  were Army p e rso n n e l , some of whom had se rv ed  in  V ietnam .
The p h y s ic ia n s  in  L ib e r ty  County and a t  F t .  S tew art were in te rv ie w e d  b u t no a d d i
t i o n a l  c a se s  were i d e n t i f i e d  among t h e i r  p a t i e n t s .  A c tiv e  c a se  d e te c t io n  su rv ey s  
were conducted a t  F t .  S tew art and H in e s v i l l e  (F ig u re  8) ;  a t o t a l  of 1 ,063 in d iv id u a ls  
were in te rv iew ed  bu t no a s s o c ia te d  in tro d u c e d  c a se s  were d e te c te d  nor w ere p o s s ib le  
index  c a se s  i d e n t i f i e d .  F u rth e rm o re , a rev iew  of th e  t r a v e l  h i s t o r i e s  of v iv a x  c a s e s  
t r e a te d  a t  F t .  S tew art and o th e r  h o s p i t a l s  in  so u th w este rn  G eo rg ia  in  th e  p re c e d in g
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months d id  no t y ie ld  th e  index c a s e . However, a re v ie w  o f p a t i e n t s  w ith  f e v e r s  of un
known o r ig in  t r e a te d  a t  F t .  S tew art* s  h o s p i t a l  in  J u ly  y ie ld e d  one in d iv id u a l  who may 
have been th e  index  c a s e . T his man had r e tu rn e d  to  th e  U n ited  S ta t e s  from Vietnam 
in  l a t e  October 1967, and in  th e  su b seq u en t n in e  m onths e x p e rie n c e d  s e v e r a l  a t t a c k s  
of c h i l l s  and fe v e r  re sp o n s iv e  to  s e l f - a d m in is te r e d  c h lo r o q u in e .  The l a s t  o f th e se  
a t ta c k s  o ccu rred  in  m id -Ju ly  and le d  to  h i s  h o s p i t a l i z a t i o n  a t  F t .  S te w a r t ;  blood 
sm ears ob ta ined  a t  th a t  tim e were n e g a tiv e  fo r  m a la r ia  p a r a s i t e s .  However, s e ro lo g ic  
s tu d ie s  perform ed in  September 1968 in d ic a te d  t h a t  t h i s  man had in deed  ex p e rie n c e d  
a v iv ax  p a ra s ite m ia  some tim e in  th e  summer o f 1968. F u r th e rm o re , he f re q u e n te d  th e  
a re a  o f th e  p a t i e n t 's  apartm en t d u rin g  m id -J u ly , when t r a n s m is s io n  from th e  index 
case  to  th e  an o p h e lin e  v e c to r  p ro b ab ly  o c c u rre d .
Entomologic su rvey s conducted a t  F t .  S tew art and in  th e  a r e a  o f  th e  p a t i e n t ' s  a p a r t 
ment in  H in e s v il le  y ie ld e d  numerous a d u l t  fem ale A nopheles c r u c ia n s ; no 
A. q u ad rim acu la tu s were found. A. c ru c ia n s  i s  n o t g e n e r a l ly  c o n s id e re d  an  e f f i c i e n t  
v e c to r ,  bu t th e  sp e c ie s  has been found in fe c te d  in  n a tu r e  and h as  on o c c a s io n  been 
e p id e m io lo g ic a lly  im p lica ted  a s  a v e c to r ;  in  a d d i t io n ,  A. c ru c ia n s  has tr a n s m it te d  
m a la r ia  in  th e  la b o r a to ry .
The in tro d u ced  o u tb reak  in  Alabama and th e  one a t  F t .  S te w a rt co u ld  n o t be r e l a t e d .
(Reported by C olonel H arold C h ap p e ll, P o s t S urgeon , F t .  S te w a r t ;  Mr. Roger A p el, 
S a n i ta r ia n  fo r  L ib e rty -B ry an  c o u n t ie s ,  D r. John  E. McCroan, C h ie f  E p i d e m i o l o g i s t ,  

Georgia S ta te  H ea lth  D epartm ent, and a team o f EIS o f f i c e r s ) .
Induced M alaria
Case 6

On December 4 , 1967, a 5 7 -y e a r-o ld  Negro m ale was a d m itte d  to  a W ash ing ton , D .C ., 
h o s p i ta l  fo r  a laryngectom y b ecau se  o f  carcinom a o f  th e  la r y n x . Between 
December 5 and 19, 1967, th e  p a t ie n t  re c e iv e d  th r e e  u n i t s  o f w hole b loo d  and one 
u n i t  of packed c e l l s .  H is p o s to p e ra t iv e  co u rse  was u n co m p lica ted  u n t i l  Ja n u a ry  » 
1968, when h i s  tem p era tu re  sp iked  to  104° F . ;  i t  exceeded 103° F . on each  o f  th e  
nex t 3 d ay s . On Jan u ary  9 , he became com atose . A r o u t in e  b lood  smear o b t a i n e d  on 
Jan u ary  11 re v e a le d  a 15 p e rc e n t p a ra s i te m ia  w ith  Plasm odium  fa lc ip a ru m . C hloroqum e 
th e ra p y  was im m ediately  i n s t i t u t e d  v ia  n a s o - g a s t r ic  tu b e .  The fo llo w in g  d a y , o ra  
pyrim etham ine, in tra v e n o u s  q u in in e , and in tra m u s c u la r  dexam ethasone w ere added t o  

th e  tr e a tm e n t . On Jan u ary  12, he was found to  have h e m o g lo b in u ria  and an e l e v a t  

plasma hem oglobin. H is h e m a to c r it dropped from  42 on Ja n u a ry  7 , to  22 on Jan u ary  » 
th e  BUN rem ained norm al. Because o f th e  h e m o ly s is , he was t r e a t e d  w ith  m a n n i t o l ,  

la rg e  amounts of p a r e n te r a l  f l u i d ,  and t r a n s f u s io n s  o f packed c e l l s .  He d ie d  on 
Janu ary  13 w ith o u t hav ing  re g a in e d  c o n s c io u s n e s s . Blood f i lm s  o b ta in e d  j u s t  p r io r  
to  h is  d e a th  co n ta in e d  on ly  a few P . f a le ip a ru m  p a r a s i t e s .  A utopsy f in d in g s  
inc luded  pulm onary edema, p ig m e n ta tio n  of s p le e n  and l i v e r ,  and c e r e b r a l  edema 
wi t h  P̂ . fa lc ip a ru m  p a r a s i t e s  in  th e  c e r e b r a l  c a p i l l a r i e s .
The p a t ie n t  had g iven no h i s to r y  o f  m a la r ia ,  u n e x p la in e d  fe v e r  e p is  f" * j g iv en  
o u ts id e  th e  W ashington, D .C ., a r e a .  The fo u r  p e rso n s  who d o n a ted  t  e exatnin e d . 
to  th e  p a t ie n t  p r io r  to  Jan u ary  6, 1968, w ere i d e n t i f i e d  and t h e i r  s e r a  
Three were U .S . c i t i z e n s ,  none o f whom had a h i s to r y  o f  m a la r ia  or ^ 5—1946;
fe v e r s .  One had never been o v e rs e a s ;  one had been in  w e s te rn  E urope n donors 
and one had tr a v e le d  in  C e n tra l  Am erica in  1962. None o f  th e  s e ra  of t  e ^ _ y e a r -o ld  
con ta ined  f lu o re s c e n t  a n t ib o d ie s  a g a in s t  m a la r ia .  The f o u r th  donor was a ^  ^  waS 
Negro male s tu d e n t from  N ig e r ia . He do nated  b loo d  on December 7 , 19 * ^  g ^ t e s
g iven  to  th e  p a t ie n t  on December 19, 1967. The donor had come to  th e  Uni e
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on A p r i l  5, 1965, and had n o t t r a v e le d  abroad s in c e  t h a t  tim e . He den ied  any 
h i s to r y  of m a la r ia ,  un ex p la in ed  fe v e r  e p iso d e s , blood t r a n s f u s io n s ,  or u se  o f 
commonly sh a red  s y r in g e s .  He had n o t re c e iv e d  a n t im a la r i a l  d ru g s . H is serum con
ta in e d  f lu o r e s c e n t  a n t ib o d ie s  a g a in s t  m a la r ia , bu t th e  Plasmodium s p e c ie s  cou ld  no t 
be i d e n t i f i e d .  No m a la r ia  p a r a s i t e s  were found in  th ic k  and th in  blood sm ears 
o b ta in ed  from t h i s  donor in  Jan u ary  and March 1968. However, exam ination  o f m u l t ip le  
th ic k  and th in  b lood  f i lm s ,  o b ta in ed  on A p ri l  12, 1968, 1 day a f t e r  he underw ent 
a 500 ml ph lebotom y, re v e a le d  th e  p re sen ce  o f v e ry  r a r e  £ .  fa lc ip a ru m  t r o p h o z o ite s .
(R eported  by John R. P a te , M .D., M .P .H ., C h ie f , Communicable D isea se  C o n tro l ,  and 
W illiam  E. Long, M .D., C h ie f , E p id em io lo g ica l S e rv ic e  D iv is io n , D i s t r i c t  of Columbia 
D epartm ent o f P u b lic  H e a lth ; and an EIS o f f i c e r . )

Case 7
On O ctober 17 , 1967, a 1 5 -y e a r-o ld  g i r l  in  Haw aii underw ent open h e a r t  su rg e ry  and 
re c e iv e d  seven  u n i t s  of whole b lo o d . She was h o s p i ta l i z e d  a g a in  in  mid-December 
1967 fo r  tr e a tm e n t of a g y neco lo g ic  ab n o rm a lity  and re c e iv e d  f iv e  more u n i t s  of 
whole b lo o d . In  Jan u a ry  1968, she began to  ex p e rie n c e  in t e r m i t t e n t  f e b r i l e  e p is o d e s , 
which p e r s i s te d  u n t i l  m id -A p ril 1968, when Plasmodium m a la r ia e  p a r a s i t e s  were 
d e te c te d  on a p e r ip h e r a l  blood sm ear. She was t r e a te d  w ith  c h lo ro q u in e  and made an 
u n e v e n tfu l re c o v e ry . She had n ev er tr a v e le d  o u ts id e  th e  H aw aiian I s la n d s  and had 
never had m a la r ia  p re v io u s ly ;  she den ied  u se  of shared  s y r in g e s .
The 12 blood d o n o rs  were a l l  c o n ta c te d  and in te rv ie w e d ; none gave a h i s to r y  of 
m a la r ia  a t t a c k s  and on ly  two had ever t r a v e le d  to  m a la r io u s  a r e a s .  S era  were 
o b ta in ed  from th e s e  two donors in  Septem ber 1968 and analyzed  fo r  th e  p re se n c e  of 
m a la r ia  a n t ib o d ie s  by th e  i n d i r e c t  f lu o re s c e n t  te c h n iq u e . Only one of th e  two 
donors had a p o s i t i v e  s e ro lo g y ; th e  d i l u t i o n  end p o in ts  in  h is  serum were 1 :4 ,0 9 6  
a g a in s t  P_. m alar i a e . 1:64 a g a in s t  J?. v iv a x , and 1:16 a g a in s t  P . fa lc ip a ru m . These 
r e s u l t s  in d ic a te  t h a t  he had a ? .  m alar ia e  in f e c t io n .  T h is  donor was born  in  th e  
P h i l ip p in e s  in  1911 and em ig ra ted  to  Hawaii in  1930. He rem ained in  Hawaii excep t 
fo r  a v i s i t  to  th e  P h i l ip p in e s  from December 23, 1966, u n t i l  Jan u ary  7, 1967. He 
den ied  any h i s to r y  of m a la r ia  a t t a c k s  or u n ex p la in ed  f e b r i l e  e p iso d e s . He had 
donated  h i s  blood on O ctober 16, 1967, and i t  was g iv en  to  th e  p a t i e n t  on O ctober 17. 
Blood sm ears w ere n o t o b ta in ed  from t h i s  donor b e fo re  he was t r e a te d  w ith  c h lo ro q u in e  
and p rim aqu ine in  O ctober 1968.
(R eported  by R o bert P en in g to n , J r . ,  M.D., C h ie f , E pidem iology B ranch , H aw aii D ep art
ment of H e a lth .)

Case 8
On Jan u a ry  23, 1968, a 6 2 -y e a r-o ld  woman was ad m itted  to  a New York C ity  h o s p i t a l  fo r  
in s e r t io n  o f a by pass g r a f t  fo r  an occluded l e f t  fem o ra l a r t e r y .  F o llow ing  s u rg e ry , 
she developed  a p ro g re s s iv e  anem ia a n d , betw een F eb ru a ry  1 and 7 , she was g iv en  
seven u n i t s  o f w hole b lo o d . On F eb ru ary  21, he r te m p e ra tu re  ro s e  to  102° F . I n t e r 
m i t te n t  fe v e r  s p ik e s  co n tin u ed  every  24-48 ho urs u n t i l  March 11, when ex am in a tio n  
of a r o u t in e  b lood  smear re v e a le d  Plasmodium v iv ax  p a r a s i t e s .  F o llow ing  tre a tm e n t 
w ith  c h lo ro q u in e , she showed prompt c l i n i c a l  im provem ent.
The p a t i e n t  was bo rn  in  A u s tr ia  and came to  th e  U n ited  S ta t e s  many y e a rs  ag o . She 
had never l iv e d  in  m a la r io u s  a r e a s  and had no h i s to r y  of un ex p la in ed  fe v e r  or u se  of 
commonly sh a red  s y r in g e s .  Four of th e  seven donors whose blood she had re c e iv e d
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were lo c a te d .  One donor had se rv ed  in  Korea in  1960-1961, and had t r a v e le d  in  Mexico 
fo r  s e v e r a l  weeks in  1965. He d id  n o t g iv e  a h i s to r y  of m a la r ia  and no p a r a s i t e s  
cou ld  be d e te c te d  in  h i s  b lo o d . Two o th e r  d o no rs had n ev er v i s i t e d  m a la r io u s  a re a s  
and gave no h i s to r y  su g g e s tiv e  o f m a la r ia .  The f o u r th  c o n ta c te d  donor was a 
2 2 -y e a r-o ld  v e te ra n  who had se rv ed  in  Vietnam from J u ly  1966 u n t i l  J u ly  1967. On 
September 8, 1967, he developed  d a i ly  fe v e r  s p ik e s  and 4 days l a t e r  was ad m itted  
to  an Army h o s p i ta l ;  v iv ax  m a la r ia  was th en  d ia g n o se d . Over a 3 -d ay  p e r io d  he was 
t r e a te d  w ith  a t o t a l  of 1.5 gm o f c h lo ro q u in e  base  and was th e n  g iv e n  e ig h t  t a b l e t s  
o f  c h lo ro q u in e -p rim aq u in e  to  be ta k e n  once a week fo r  e ig h t  w eeks. On F eb ru a ry  1, 
1968, he donated  th e  blood which was g iven  to  th e  p a t i e n t  on F eb ru a ry  4 . The donor 
had d en ied  bo th  h i s  m i l i t a r y  d u ty  and h is  h o s p i t a l i z a t i o n  fo r  m a la r ia  to  th e  blood 
bank. Exam ination of blood f i lm s  tak en  from t h i s  donor in  March 1968 re v e a le d  th e  
p resen ce  of _P. v iv ax  p a r a s i t e s .
The Vietnam r e tu rn e e  had a l s o  donated  blood on December 15, 1967. T h is  blood was 
g iven  to  a p a t ie n t  in  New York C ity  on December 28, 1967, to g e th e r  w ith  a n o th e r  u n i t  
of b lo o d . T his r e c ip i e n t  d id  no t ex p e rie n c e  symptoms c o m p a tib le  w ith  m a la r ia  bu t 
she d id  develop  h e p a t i t i s  6 weeks a f t e r  h o s p i t a l i z a t i o n .
(R eported by V incent F . G uinee, M.D., D i r e c to r ,  Bureau o f  P re v e n ta b le  D is e a s e s , and 
Howard B. Shookhoff, M .D., C h ie f , T ro p ic a l  D ise a se  D iv is io n ,  New York C ity  D epartm ent 
o f H e a lth ; H erbert I .  H o rw itz , M.D., New York C i ty ;  and M artin  G o ld f ie ld ,  D i r e c to r ,  
D iv is io n  of L a b o ra to r ie s , and Ronald A ltm an, M .D., A c tin g  D i r e c t o r ,  D iv is io n  of 
P re v e n ta b le  D ise a se s , New J e r s e y  S ta te  D epartm ent of H e a l th .)

Case 9
On A p r i l  30, 1968, a 1 9 -y e a r-o ld  w h ite  m ale was a d m itte d  to  a New York C i ty  h o s p i ta l  
w ith  a tem p e ra tu re  of 102° F . and h ep a to sp len o m eg aly . He had e x p e rie n c e d  fo u r  
a t t a c k s  of c h i l l s  and fe v e r  in  th e  p reced in g  12 d ay s . On May 1 , 1968, he had a 
fev e r of 104 F. E xam ination of p e r ip h e r a l  blood f i lm s  th e n  r e v e a le d  th e  p re se n c e  
of Plasmodium ma l a r i a e  p a r a s i t e s .  C h lo roq u ine  th e ra p y  was p ro m p tly  i n s t i t u t e d .  On 
May 3 he became a f e b r i l e  and rem ained so  t h e r e a f t e r .
The p a t ie n t  had no p rev io u s  h i s to r y  of u n ex p la in ed  f e b r i l e  e p is o d e s  o r  o v e rse a s  
t r a v e l ,  but he was a d d ic te d  to  h e r o in .  Between F eb ru ary  23 and 25 , 1968, w h ile  in  
a New York C ity  h o s p i t a l ,  he had re c e iv e d  th r e e  exchange t r a n s f u s io n s ,  c o n s i s t i n g  
of 16 u n i t s  of whole blood and 26 u n i t s  of p lasm a, fo r  tr e a tm e n t of s e v e re  h e p a t i t i s  
w ith  pre-com a. By F ebruary  29 , 1968, he had im proved and was d is c h a rg e d  from  th e  
h o s p i t a l .
Of th e  16 w hole-b lood d o n o rs , on ly  12 cou ld  be c o n ta c te d ;  11 o f th e s e  had no h i s to r y  
of m a la r ia  o r t r a v e l  to  m a la r io u s  a r e a s ;  th e  tw e l f th  donor had been  bo rn  and r e a re d  

n Honduras; a tte m p ts  to  o b ta in  serum from t h i s  donor f o r  m a la r ia  s e ro lo g y  were 
u n s u c c e s s fu l . Of th e  26 plasm a d o n o rs , 23 w ere c o n ta c te d ;  one had r e c e n t l y  t r a v e le d  
in  m a la rio u s  a re a s  b u t h i s  serum c o n ta in ed  no a n t ib o d ie s  to  m a la r ia  ( i n d i r e c t  

u o re sc e n t te c h n iq u e ) . Four plasm a d o no rs had been bo rn  in  P u e r to  R ico and a f i f t h  
onor was a n a t iv e  of G reece ; a l l  f iv e  had r e s id e d  in  t h e i r  hom eland a t  a  tim e  when

t * ——r-~ a~ was endemic th e r e ;  none of th e  f i v e  would co n se n t to  s e r o lo g ic  sc re e n in g  to r  m a la r ia .

GuineetGM W ittn e r» M,D*» Ja c o b i H o s p i ta l ,  New York C i ty ;  V in cen t
C hief r  1 ’ D ire c to r  of P re v e n ta b le  D is e a s e s , and Howard B. S ho o k h o ff, M.D.C h ie f , T ro p ic a l D isease  D iv is io n , New York C ity  H ea lth  D e p a rtm e n t) .
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Case 10

On May 12, 1968, a 5 4 -y e a r-o ld  w h ite  American woman e n te ie d  a h o s p i t a l  in  S e a t t l e ,  
W ashington, fo r  in s e r t io n  o f  an a o r t o - i l i a c  bypass g r a f t .  On May 13, th e  day of her 
o p e ra t io n ,  she rec e iv e d  7 u n i t s  of whole b lo o d . Her p o s t- o p e r a t iv e  c o u rse  was un
c o m p lic a te d , and she was d isc h a rg e d  on May 22. On May 26, she developed  low 
abdom inal p a in , n au sea , v o m itin g , and f e v e r ,  and was r e h o s p i ta l iz e d  w ith  a 
te m p e ra tu re  o f 104° F. D a ily  fe v e r  sp ik e s  c o n tin u ed  and on June 4 , numerous 
t r o p h o z o i te s  o f  Plasmodium fa lc ip a ru m  were i d e n t i f i e d  on a r o u t in e  blood sm ear.
She responded  prom ptly  to  c h lo ro q u in e  th e ra p y . The p a t ie n t  gave no h i s to r y  of 
m a la r ia ,  t r a v e l  in  m a la r io u s  a r e a s ,  or u se  of sh ared  s y r in g e s .
The d o no rs of th e  7 u n i t s  o f blood were c o n ta c te d ,  and on ly  one had ever t r a v e le d  
in  a m a la r io u s  a r e a .  T h is  man, a 2 2 -y e a r-o ld  Am erican Negro, had serv ed  in  th e  
U .S. Army in  Vietnam  from Ju ly  29, 1966, u n t i l  March 31 , 1967, when he r e tu rn e d  to  
th e  U nited  S ta t e s .  W hile in  Vietnam he had ta k e n  a com b ina tio n  t a b l e t  c o n ta in in g  
300 mg c h lo ro q u in e  base  and 45 mg prim aqu ine base  once w eekly in  a d d i t io n  to  25 mg 
d ia m in o -d ip h e n y lsu lfo n e  (DDS) d a i l y .  He co n tin u ed  h i s  c h lo ro q u in e -p rim a q u in e  
t a b l e t s  fo r  6 weeks a f t e r  r e tu r n in g  to  th e  U nited  S ta t e s .  He d en ied  a h i s to r y  
of m a la r ia  and had ex p erien ced  no u n ex p la in ed  i l l n e s s e s  ex cep t f o r  a s e l f - l im i t e d  
3 -day  f e b r i l e  ep iso d e  in  l a t e  May 1967. On May 2, 1968, 13 m onths a f t e r  r e tu r n in g  
from  V ietnam , he donated  th e  in fe c te d  b lo o d . Serum was o b ta in ed  from t h i s  donor on 
June 14 , 1968, and ana ly zed  fo r  m a la r ia  a n t ib o d ie s  by th e  i n d i r e c t  f lu o re s c e n t  a n t i 
body te c h n iq u e ; serum d i l u t i o n  end p o in ts  were 1 :80 a g a in s t  P . fa lc ip a ru m , 1 :40 
a g a in s t  P . o v a le , and 1 :20  a g a in s t  bo th  £ .  v iv a x  and I>. m a la r la e . These v a lu e s  a r e  
c o n s i s te n t  w ith  a r e c e n t  P . fa lc ip a ru m  in f e c t io n .  T h is  d o n o r11 s hem oglobin 
e le c t r o p h o r e s i s  was no rm al, bu t h i s  red  c e l l s  were d e f i c i e n t  in  g lu c o s e -6-p h o sp h a te  
deh y d ro g en ase . Blood sm ears o b ta in ed  on J u ly  2 were f r e e  o f m a la r ia  p a r a s i t e s ;  he 
th en  underw ent a 500 cc phlebotom y and f u r th e r  blood sm ears were o b ta in ed  on th e  
n ex t d ay ; a g a in , no m a la r ia  p a r a s i t e s  were d e te c te d .
(R eported  by Donald R. P e te r s o n , M.D., M .P .H ., E p id e m io lo g is t, S e a tt le -K in g  County 
D epartm ent of P u b lic  H e a lth , S e a t t l e ,  W ash ing ton .)

Case 11
In  A p r i l  1968, a 3 6 -y e a r-o ld  man w ith  c h ro n ic  r e n a l  f a i l u r e  underw ent b i l a t e r a l  
nep h rec to m ies  and in c id e n ta l  splenectom y in  p r e p a r a t io n  fo r  a r e n a l  t r a n s p la n t .  
P o s t - o p e r a t iv e ly ,  he was m ain ta in ed  on b iw eek ly  h e m o d ia ly s is . On J u ly  20, he 
dev e lo ped  c h i l l s  and f e v e r ,  and on Ju ly  30, Plasmodium m a la r ia e  p a r a s i t e s  were 
d e te c te d  on a r o u t in e  blood sm ear. P rev io u s  blood sm ears were th e n  review ed and 
p a r a s i t e s  were d e te c te d  a s  e a r ly  a s  J u ly  18. He was t r e a te d  w ith  c h lo ro q u in e  and 
p rim aq u in e , and he made an u n e v e n tfu l re c o v e ry . He had no h i s to r y  of m a la r ia  o r  
u se  of shared  s y r in g e s  and had no t t r a v e le d  o u ts id e  th e  U nited  S ta t e s  excep t fo r  
two b r i e f  t r i p s  a c ro s s  th e  b o rd e r from Texas in to  n o r th e rn  M exico, 15 y e a rs  
p r e v io u s ly .  However, in  th e  p r e o p e ra t iv e  tr e a tm e n t of h is  r e n a l  in s u f f ic ie n c y  and 
d u rin g  h i s  p o s to p e ra t iv e  h e m o d ia ly s is , he had re c e iv e d  56 u n i t s  of whole b lo o d .
Of th e  56 blood d o n o rs , 33 were lo c a te d  and in te rv ie w e d ; none gave a h i s to r y  of 
m a la r ia ,  bu t 13 had t r a v e le d  to  m a la r io u s  a r e a s .  Serum was o b ta in e d  from e ig h t  o f 
th e  13 and an a ly zed  fo r  m a la r ia  a n t ib o d ie s  by th e  in d i r e c t  f lu o re s c e n t  te c h n iq u e . 
Only one o f th e  e ig h t ,  a 2 1 -y e a r-o ld  N ig e r ia n  exchange s tu d e n t ,  had a p o s i t iv e  
s e ro lo g ic  t e s t .  The d i l u t i o n  end p o in ts  in  h i s  serum were 1 :2 ,5 6 0  a g a in s t  
]?. m a la r ia e ,  1:640 a g a in s t  P̂ . f a lc ip a ru m , and 1:160 a g a in s t  P̂ . o v a le  and £ .  v iv a x ;
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th e s e  r e s u l t s  in d ic a te  a re c e n t £ .  m a la r ia e  in f e c t io n .  Blood sm ears w ere o b ta in e d  
from t h i s  donor on s e v e r a l  o c c a s io n s , bu t no m a la r ia  p a r a s i t e s  w ere d e t e c te d .  On 
August 23, 1968, 10 ml of h is  f r e s h  blood w ere g iv en  in t r a v e n o u s ly  to  a v o lu n te e r  
r e c i p i e n t ,  and on September 10, P . m alar ia e  p a r a s i t e s  were d e te c te d  in  th e  v o l u n t e e r 's  
p e r ip h e r a l  b lo o d . On re p e a te d  q u e s tio n in g , th e  N ig e ria n  donor d en ied  h av in g  had 
m a la r ia  a t  any tim e in  h i s  l i f e .  He had been w e ll s in c e  a r r i v i n g  in  th e  U n ited  
S ta t e s  in  June  1966; he had n o t used a n t im a la r ia l  d ru g s . The b lood w hich he d o n a ted  
on June 15, 1968, was g iv en  t o  th e  p a t ie n t  on June 17.
(R eported  by James P . Luby, M.D., and P au l M. S o u th e rn , J r . ,  M .D ., D epartm ent of 
I n te r n a l  M edicine, U n iv e rs ity  of Texas S ou thw estern  M edical S chool a t  D a l la s ;
Hal J .  D ew le tt, M.D., M .P.H ., D a lla s  C ity  H ea lth  D epartm ent; M. S . D ic k e rso n , M .D ., 
M .P .H ., D i r e c to r ,  Communicable D isease  D iv is io n , Texas S ta te  D epartm ent o f H e a lth ;  
and P e te r  G. C on tacos, M.D., Head, S e c tio n  on P rim a te  M a la r ia , L a b o ra to ry  of 
P a r a s i t e  Chem otherapy, N a tio n a l I n s t i t u t e s  of H e a lth , Chamblee, G e o rg ia .)

Case 12
On J u ly  30 , 1968, a 2 5 -y e a r-o ld  American woman, th e  w ife  of a U .S . Army o f f i c e r ,  
was ad m itted  to  th e  o b s t e t r i c a l  s e rv ic e  of th e  base  h o s p i t a l  a t  F o r t  S i l l ,  Oklahoma, 
and d e l iv e re d  a norm al c h i ld .  Because of a po stp artu m  hem orrhage, she  r e c e iv e d  s ix  
u n i t s  of whole blood betw een J u ly  30 and August 3 . She was d is c h a rg e d  from th e  
h o s p i t a l  and rem ained w e ll u n t i l  August 16, when she developed  a p e r s i s t e n t  s e v e re  
h ead ache , n au sea , and f e v e r .  She was h o s p i ta l iz e d  on August 18 and was t r e a t e d  w ith  
a n t i b i o t i c s  f o r  su sp ec ted  e n d o m e tr i t is .  However, over th e  n e x t 5 d a y s , she  c o n tin u e d  
to  have tem p e ra tu re s  to  104° F . On August 22, she became sem icom atose . On 
A ugust 23, tro p h o z o ite s  of Plasmodium fa lc ip a ru m  were d e te c te d  on a r o u t in e  p e r ip h e r a l  
blood sm ear. She was th en  t r e a te d  w ith  q u in in e , py rim etham ine , and d iam in o - 
d ip h e n y lsu lfo n e  (DDS) and made an u n e v e n tfu l re c o v e ry .
The p a t ie n t  had no h i s to r y  o f m a la r ia  or u se  o f sh a red  s y r in g e s  and had n o t t r a v e le d  
o u ts id e  th e  U nited  S ta t e s .  The s ix  blood donors were a l l  c o n ta c te d ;  none had ev e r 
ex p e rien ced  m a la r ia  a t t a c k s ,  b u t th re e  had t r a v e le d  to  m a la r io u s  a r e a s  w i th in  th e  
p a s t  5 y e a r s .  Serum was o b ta in ed  from each donor and an a ly zed  f o r  m a la r ia  a n t ib o d ie s  
by th e  in d i r e c t  f lu o re s c e n t  te c h n iq u e . Only one donor had a p o s i t i v e  s e ro lo g y ;  th e  
d i l u t i o n  end p o in ts  in  h i s  serum were 1:256 a g a in s t  P . f a lc ip a ru m  and 1 :64  a g a in s t  
P . v iv ax  and P . b ra s i l ia n u m , th u s  in d ic a t in g  a recen t" P . f a lc ip a ru m  i n f e c t i o n .  The 
p o s i t i v e  d o n o r, a 2 1 -y e a r-o ld  w h ite  American m ale , had- se rv ed  w ith  th e  U .S . Army in  
V ietnam  f o r  1 y e a r , r e tu r n in g  to  th e  U nited  S ta t e s  on Jan u ary  18, 1968; o th e r w is e ,  
he had nev er t r a v e le d  to  m a la rio u s  a r e a s .  He had no h i s to r y  o f m a la r ia  and had n o t 
been i l l  w h ile  in  V ietnam . In  F ebruary  1968, he ex p erien ced  headache and w eakness 
w ith o u t fe v e r  fo r  4 d ay s ; t h i s  i l l n e s s  re so lv e d  sp o n ta n e o u s ly . W hile in  V ietnam , 
he to o k  a com bination  t a b l e t  c o n ta in in g  300 mg c h lo ro q u in e  b a se  and 45 mg p rim aq u in e  
base  once w eekly in  a d d i t io n  to  25 mg of DDS d a i ly .  He c o n tin u e d  th e  c h lo ro q u in e — 
prim aqu in e  f o r  8 weeks and th e  DDS fo r  14-28 days a f t e r  r e tu r n in g  to  th e  U n ited  
S t a t e s .  He used no a n t im a la r ia l  m ed ica tio n  t h e r e a f t e r .  He d o n a ted  h i s  b lood  on 
J u ly  17, 1968, and i t  was g iven  t o  th e  p a t i e n t  on J u ly  30 . Blood sm ears o b ta in e d  
from t h i s  donor in  l a t e  August and m id-Septem ber 1968 d id  n o t c o n ta in  m a la r ia  
p a r a s i t e s ;  a f t e r  th e  l a s t  blood sm ears were o b ta in e d , he was t r e a te d  w ith  q u in in e  
and pyrim etham ine. In  March 1969, h i s  hem oglobin e l e c t r o p h o r e s i s ,  serum p r o t e in  
e le c t r o p h o r e s i s ,  and e ry th ro c y te  G-6-P^D a s s a y  were a l l  n o rm al.
(R eported  by James T. H ow ell, C a p ta in , MC, USA, C h ie f , and P h i l i p  H. P e r k in s ,  C a p ta in , 
MC, USA, P ost S a n i ta r i a n ,  P re v e n tiv e  M edicine D iv is io n , U .S . R eynolds Army H o s p i ta l ,
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F o rt S i l l ,  Oklahoma, R. Leroy C a rp e n te r , M.D., M .P.H ., D i r e c to r ,  D iv is io n  of 
E pidem io logy , Oklahoma S ta te  Departm ent o f  H e a lth , and R o bert D. Woodson, M .D., 
U n iv e rs i ty  o f W ashington, Departm ent of M ed icine , S e a t t l e ,  W ash ing ton).
V I. DEATHS DUE TO MALARIA IN THE UNITED STATES

Case 1
A f a t a l  c a se  of fa lc ip a ru m  m a la r ia  i s  d e sc r ib e d  above under Induced M a la r ia ,
Case 6.

Case 2
On March 26, 1968, w h ile  on board sh ip  in  th e  m id -A tla n tic , a 2 1 -y e a r-o ld  Am erican 
seaman developed  w eakness, c h i l l s ,  and f e v e r ;  h is  sh ip  had d e p a rte d  from a West 
A fr ic a n  p o r t  s e v e r a l  days p re v io u s ly . On March 30, he dev e lo ped  headache , s e v e re  
d ia r r h e a ,  abdom inal cram ps, and dyspnea; h i s  tem p e ra tu re  was 103.6° F . He was 
t r e a te d  w ith  a t e t r a c y c l in e  and l a t e r  p e n i c i l l i n  but c o n tin u e d  to  have d a i ly  f e v e r s  
a s  h igh  a s  106° F; h i s  d ia r rh e a  p e r s i s te d  and he became ex trem e ly  weak. On A p r i l  5, 
h i s  sh ip  a r r iv e d  in  th e  U nited S ta te s  and he was h o s p i t a l i z e d .  P h y s ic a l  ex am in a tio n  
re v e a le d  an ex ce e d in g ly  t h i r s t y ,  a g i t a t e d ,  d e h y d ra te d , h y p o te n s iv e  w h ite  m ale w ith  
d ia r r h e a ,  ta c h y c a rd ia  and a tem p e ra tu re  of 100° F. The t i p  of th e  sp le e n  was 
p a lp a b le  and he had marked weakness of th e  e x t r e m i t ie s .  The h e m a to c r it  was 62 
p e rc e n t ;  no m a la r ia  p a r a s i t e s  were no ted  in  th e  i n i t i a l  ex am in a tio n  o f th e  ad m iss io n  
blood sm ear. The BUN was 42 mg. p e r c e n t ,  sodium 124 meq. p e r l i t e r ,  p o tassiu m  
3 .2  meq. per l i t e r ,  c h lo r id e  83 meq. p e r l i t e r ,  and C02 16 meq. per l i t e r .  He was 
t r e a te d  w ith  in tra v e n o u s  f l u i d s  and b e lla d o n n a . T w en ty -four h o u rs  l a t e r  he had 
n o t im proved; a n o th e r  blood smear was o b ta in e d  and numerous fa lc ip a ru m  p a r a s i t e s  
were i d e n t i f i e d .  B efore  c h lo ro q u in e  th e ra p y  cou ld  be i n s t i t u t e d ,  th e  p a t i e n t  
developed  marked h y p erth erm ia  ( te m p e ra tu re  108° F . ) ,  q u ic k ly  fo llow ed  by a s p i r a t i o n  
of vom itus and a r e s p i r a to r y  a r r e s t .  A ttem pts a t  r e s u s c i t a t i o n  were u n s u c c e s s fu l .
Postm ortem  ex am in a tio n  re v e a le d  m a la r ia  p a r a s i t e s  and m a la r ia  pigm ent in  red  c e l l s  
and blood v e s s e l s  th ro u g h o u t th e  body. The h e a r t  showed i n t e r s t i t i a l  edema and 
h y a lin e  d e g e n e ra tio n ; th e re  was pulm onary edema; th e  c e n t r a l  n ervo us system  neu rons 
showed an o x ic  ch an g es . In  a d d i t io n ,  th e r e  was marked c o n g e s t io n  of th e  g a s t r o 
i n t e s t i n a l  m ucosa.' A rev iew  of th e  blood sm ears o b ta in ed  on th e  day of th e  p a t i e n t 's  
h o s p i t a l i z a t i o n  re v e a le d  fa lc ip a ru m  p a r a s i t e s .
(R eported  by Henry E. H a r r is ,  S en io r S urgeon, U .S. P u b lic  H e a lth  S e rv ic e  H o s p i ta l ,  
S ta te n  I s la n d ,  New Y ork, and D r. Howard B. S hookhoff, C h ie f , T ro p ic a l  D isease  
D iv is io n , Bureau of P re v e n ta b le  D ise a se , New York C ity  H e a lth  D epartm ent, N .Y .)

Case 3
On May 2, 1968, 12 days a f t e r  s a i l in g  from  L ib e r ia  fo r  th e  U n ited  S t a t e s ,  a 
2 7 -y e a r-o ld  West German seaman developed  n au sea , v o m itin g , and b i l a t e r a l  
c o s to v e r te b r a l  an g le  p a in . On May 6, 2 days a f t e r  a r r i v a l  in  B a ltim o re , he was 
h o s p i ta l i z e d  because  of p e r s is te n c e  of th e s e  symptoms and th e  developm ent of 
o l i g u r i a .  P h y s ic a l exam ina tion  re v e a le d  a h e a l th y  a p p e a rin g  man w ith  a te m p e ra tu re  
of 100° F . ,  b i l a t e r a l  c o s to v e r te b r a l  a n g le  te n d e rn e s s , and h ep a to sp len o m eg aly . 
I n i t i a l  la b o ra to ry  r e s u l t s  in c lu d ed  a norm al u r in a ly s i s  and a h e m a to c r it of 48 
p e rc e n t ;  a p e r ip h e r a l  blood smear was o b ta in ed  bu t no t exam ined. An X -ray o f  th e  
abdomen re v e a le d  c a l c i f i c  d e n s i t i e s  in  th e  p a th  of th e  r i g h t  u r e t e r ,  le a d in g  to  an
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i n i t i a l  d ia g n o s is  of o b s tr u c t iv e  u ro p a th y . However, r e t r o g r a d e  pyelogram s perform ed 
s e v e ra l  days l a t e r  showed th a t  th e  c a l c i f i c  d e n s i t i e s  w ere o u ts id e  th e  u r e t e r .
On May 7 , th e  BUN was 78 mg p e r c e n t ,  and b i l i r u b i n  was 1 .6  mg p e r c e n t .  On 
May 8 and 10, th e  p a t ie n t  exp erienced  s p ik in g  te m p e ra tu re s  to  103° F . By th e  a f t e r 
noon of May 10, th e  h em ato c rit had f a l l e n  to  33 p e r c e n t ,  th e  b i l i r u b i n  had in c re a se d  
to  20 .3  mg p e rc e n t ,  th e  BUN had r i s e n  to  180 mg p e r c e n t ,  and a u r i n a l y s i s  showed 
o c c u lt  b loo d . Blood sm ears tak en  a t  t h i s  tim e re v e a le d  a heavy p a r a s i te m ia  w ith  
Plasmodium fa lc ip a ru m ; bo th  tro p h o z o ite s  and gam etocy tes w ere p r e s e n t .  C h lo ro q u in e  
th e rap y  was im m ediately i n s t i t u t e d ,  bu t in  l e s s  th a n  18 h o u rs , th e  p a t i e n t  developed  
pulmonary edema and d ie d .
An au to p sy  rev ea led  pulmonary c o n g e s tio n  and pulm onary edem a, c a l c i f i c  d e p o s i t s  in  
th e  ileum , and fo c a l  tu b u la r  n e c ro s is  and hem oglobin c a s t s  in  th e  k id n e y s . The h e a r t  
was norm al. fa lc ip a ru m  p a r a s i t e s  were found in  th e  c a p i l l a r i e s  and sm a ll v e s s e l s  
of a l l  organs exam ined. Postmortem rev iew  of th e  blood sm ears ta k e n  on May 6 
re v e a le d  th e  p resen ce  of many P̂ . fa lc ip a ru m  p a r a s i t e s .
(Reported by J .  H. Jann ey , M.D., M .P .H ., D i r e c to r ,  D iv is io n  of Communicable D is e a s e s , 
Maryland S ta te  Departm ent of H e a lth , and E. J .  Hinman, M .D ., D i r e c to r ,  USPHS H o s p i ta l ,  
B a ltim o re , M aryland .)

Case 4
On May 23, 1968, 24 hours a f t e r  r e tu r n in g  from s e r v ic e  in  V ietnam , a 2 2 -y e a r-o ld  
w h ite  male American m arine , com plain ing  of head ache , f a t i g u e ,  n a u se a , and v o m itin g  
of 5 days d u ra t io n ,  p re se n te d  h im se lf  to  th e  em ergency room a t  a m i l i t a r y  h o s p i t a l  
in  C a l i f o r n ia .  He d id  no t g iv e  a h i s to r y  of m a la r ia  o r  o th e r  s e r io u s  i l l n e s s e s  
w h ile  in  Vietnam , and he re p o r te d  hav ing ta k e n  h i s  m a la r ia  chem o proph y lax is  r e g u la r ly .  
On p h y s ic a l exam ination  he app eared  m o d e ra te ly  i l l  and had a te m p e ra tu re  of 102.4° F. 
There was s l i g h t  s c l e r a l  i c t e r u s ,  and th e  l i v e r  was e n la rg e d  and m ild ly  te n d e r ;  
th e re  was no splenom egaly . I n i t i a l  la b o r a to ry  s tu d ie s  r e v e a le d  a h e m a to c r it  o f 47 
p e rc e n t , a b i l i r u b in  of 3 .2  mg p e r c e n t ,  and SGOT of 262. No m a la r ia  p a r a s i t e s  were 
no ted  a t  t h i s  tim e on a r o u t in e  blood sm ear.

p e rien ced  d a l ly  f ^ e r ^ p i k S  o f ' l O ^ F ^ o f c h f  Jn th Ch lOUS h e p a t i t l s ‘ He ex '  com atose; exam ination  of p e r iDh e ra l M* a th  s i x th  h o s p i t a l  d a y , he became sem i-
s ite m ia  w ith  Plasmodium falc iD arum  t sinears th e n  r e v e a le d  a 70 p e rc e n t  p a ra 
fo llo w in g : heiT t o c r i t  26~7e rc e n t b i l i r u h T ^ Y ™ lues a t  t h a t  tim e  in c lu d e d  th e  Na 118 m eq/L ., K 2 .0  meo/L H  L  l l i ^ b in  23-6 per mg p e r c e n t ,  BUN 120 mg p e r c e n t ,
in  th e  u r in e .  In tra v e n o u s  a n t i *  3nd C° 2 8 me<l/L . Hem oglobin was d e te c te d  
im m ediately  i n s t i t u t e d  in  a d d l t i ^ ^ a th e ra p y  " i t h  q u in in e  and c h lo ro q u in e  was 
packed red  c e l l s  w ere a d m i n i s t e r ^ on» dexameth a so n e , h e p a r in ,  and t r a n s f u s io n s  o f 
g re s s iv e  azo tem ia , p e r i to n e a l  * ecau se  o f th e  e l e c t r o l y t e  im b alance  and p ro -
On th e  e ig h t day , th e  p a t ie n t  haH yS1S Was i n s t i t u t e d  on th e  s e v e n th  h o s p i t a l  day . 
to  37 p e rc e n t ,  a id  h i s  e S  1 ^ ° ?  a *a ln  become lu c i<*. h i s  h e m a to c r it  had r i s e n  
blood f ilm s  a t  t h a t  tim e had been c o r r e c te d .  E xam in ation  of
was d is c o n tin u e d . T hat evening t-h Y f  few m a la r ia  p a r a s i t e s .  P e r i to n e a l  d i a ly s i s  
to  tre a tm e n t w ith  d ig o x in  m o rn h ^ 6 p a t l e n t  dev e lo p ed  pu lm onary edema w hich responded 
On t he evening of t h !  n i « h  h o s p U a i Coarnl^ s ,  and e th a c ry n lc  a c id ,

id no t respond to  tre a tm e n t anH u c y » he a g a in  d ev e lo p ed  pulm onary edema which
in  blood f ilm s  ta k e n  on th e  day of h i ^ d ^ t h *  N°  m a la r ia  Pa r a s l t es co u ld  be found
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Postm ortem  ex am in a tio n  re v e a le d  d i l a t a t i o n  of bo th  c a rd ia c  v e n t r i c l e s ,  marked 
pulm onary edema, c o n g e s t iv e  h ep ato sp len om egaly , and s v o lle n  b i l e - s t a in e d  k id n ey s  
which showed f o c a l  ev id en ce  of tu b u la r  n e c r o s i s .  R eexam ination  o f th e  b lood  sm ears 
o b ta in ed  on th e  day o f th e  p a t i e n t ’ s adm ission  to  th e  h o s p i t a l  r e v e a le d  th e  p re se n c e  
of numerous tro p h o z o ite s  of f a lc ip a ru m .
(R eported  by P h i l ip  K. C o n d it, M .D., M .P .H ., C h ie f , Bureau of Communicable D isea se  
C o n tro l ,  C a l i f o r n ia  S ta te  D epartm ent o f P u b lic  H ea lth ; and George I .  S m ith , M ajor, 
U .S. A ir F orce  M edical C o rp s .)

Case 5
On June 27, 1968, w h ile  on d u ty  in  V ietnam , a 4 1 -y e a r-o ld  Am erican serv icem an 
developed  c h i l l s ,  f e v e r ,  b lu r re d  v i s io n ,  and g e n e ra l iz e d  w eakness. He re tu rn e d  to  
h i s  home in  Texas on June 28, hav ing re c e iv e d  emergency home le a v e , and on J u ly  1, 
because  of p e r s i s t e n t  symptoms, he sough t m ed ical a t t e n t i o n  a t  a m i l i t a r y  h o s p i t a l .
On p h y s ic a l  ex am in a tio n , h i s  tem p e ra tu re  was 103® F . ;  he was drow sy, m o d era te ly  
co n fu se d , and app eared  somewhat to x ic ;  h is  l i v e r  and sp le e n  were en la rg ed  and te n d e r .  
I n i t i a l  la b o ra to ry  s tu d ie s  showed a h e m a to c r it of 43 p e r c e n t ,  a BUN of 32 mg p e r c e n t ,  
and a b i l i r u b i n  of 3 .8  mg p e rc e n t .  P e r ip h e ra l  blood sm ears showed th a t  ap p ro x im a te ly  
50 p e rc e n t o f th e  re d  c e l l s  were p a r a s i t i z e d  w ith  Plasmodium fa lc ip a ru m .
He was t r e a te d  w ith  in tra v e n o u s  q u in in e  s u l f a t e ,  o r a l  c h lo ro q u in e  p h o sp h a te , and 
in tra m u sc u la r  dexam ethasone. On J u ly  2 h is  p l a t e l e t  coun t was 5 ,0 0 0 ; th e  
p ro th rom bin  tim e , p a r t i a l  th ro m b o p la s tin  tim e , and f ib r in o g e n  le v e l  were no rm al, and 
th e re  were no p e te c h ia e  o r s ig n s  of blood lo s s .  In tra v e n o u s  h e p a rin  th e ra p y  was 
i n s t i t u t e d .  A lso on J u ly  2, he developed  hem oglobinem ia and h em o g lo b in u ria , 
a s s o c ia te d  w ith  a d e c l in e  in  h e m a to c r it to  30 p e rc e n t .  D e sp ite  h y d ra tio n  and t r e a t 
ment w ith  m an n ito l and d i u r e t i c s ,  he became o l ig u r i c  and a z o te m ic . On J u ly  3 h i s  
p l a t e l e t  count was s t i l l  5 ,000  and h i s  h e m a to c rit had d ec re a se d  to  26 p e rc e n t ;  he 
re c e iv e d  fo u r u n i t s  of packed c e l l s  and 12 u n i t s  of p l a t e l e t s .  On th e  same day 
he had a grand mal s e iz u r e ,  n e c e s s i ta t i n g  tre a tm e n t w ith  d ip h e n y lh y d a n to in . On 
J u ly  4 he began to  show s ig n s  of im provem ent; h i s  te m p e ra tu re  re tu rn e d  to  no rm al, 
and h i s  m en ta l s t a t u s  improved s l i g h t l y ;  h i s  BUN s t a b i l i z e d  a t  150 mg p e r c e n t ,  
and h i s  u r in e  o u tp u t in c re a se d  to  100-150 cc per h o u r. P e r ip h e ra l  blood sm ears a t  
t h i s  tim e showed a 10 to  15 p e rc e n t p a r a s i te m ia .  On J u ly  6, however, he a g a in  
became f e b r i l e  and a c h e s t  f ilm  showed b i l a t e r a l  pulm onary i n f i l t r a t e s .  Blood 
c u l tu r e s  were draw n, and he was s t a r t e d  on cep h a lo sp h o rin  and sodium c o l i s t im e th a t e .  
However, he dev elo ped  p ro g re s s iv e  r e s p i r a to r y  in s u f f ic ie n c y ,  and d e s p i te  a 
trach eo s to m y , he d ie d  on J u ly  7 , th e  sev en th  h o s p i ta l  d ay . The blood c u l tu r e s  
drawn on J u ly  6 su b se q u e n tly  grew S tap hy loco ccus a u reu s  and Pseudomonas a e ru g in o s a .
On postm ortem  e x am in a tio n , th e  lu ng s showed an a c u te  n e c r o t iz in g  c o n f lu e n t 
bronchopneum onia w ith  pulm onary edema and c o n g e s t io n . The k idn eys showed f o c a l  
a c u te  in flam m atio n  and n e c ro s is  w ith  o c c a s io n a l c o lo n ie s  o f gram p o s i t i v e  c o c c i ;  
hem oglobin c a s t s  were found in  th e  d i s t a l  t a b u le s .  The b r a in  showed m u l t ip le  
sm all f o c i  o f  a c u te  in flam m ation , one o f  which co n ta in e d  gram p o s i t i v e  o rg an ism s; 
in  a d d i t io n ,  f o c a l  p e r iv a s c u la r  hem orrhage w ith  isch em ic  n e c r o s is  was n o te d . The 
h e a r t  showed f o c a l  a c u te  m y o c a rd it is .  There was marked h y p e rp la s ia  o f bo th  
m yeloid and e ry th ro id  e lem en ts in  th e  bone marrow. £ .  fa lc ip a ru m  p a r a s i t e s  were 
no t d e te c te d  in  any t i s s u e s ,  bu t m a la r ia  pigm ent was found in  v i r t u a l l y  ev ery  o rg an . 
Postm ortem  c u l tu r e s  of th e  lungs grew S_. a u reu s  and Pjs. a e ru g in o s a .
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(R eported  by C h arle s  L. H edberg, C o lo n e l, MC, A ctin g  C h ie f ,  D epartm ent o f M ed ic in e , 
Brooke Army M edical C e n te r , F t .  Sam H ouston, T exas; and M. S. D ic k e rso n , M .D., 
D i r e c to r ,  Communicable D isea se  D iv is io n , Texas S ta te  D epartm ent o f  H e a l th .)

Case 6
On J u ly  13, 1968, fo llo w in g  an  u n tre a te d  i l l n e s s  o f 8 days d u r a t io n ,  a 2 5 -y e a r-o ld  
Am erican woman in  M in n eap o lis , M inn eso ta , d ie d .  On J u ly  14, postm ortem  ex am in a tio n  
re v e a le d  a no rm ally  p ro p o r tio n e d  C aucasian  fem ale  w ith  s l i g h t l y  i c t e r i c  s k in .  The 
l i v e r  and sp leen  were e n la rg ed  and s l a t e  g rey  in  c o lo r ,  and th e  b r a in  ap p ea red  
s l i g h t l y  congested  and edem atous. On m icro sco p ic  ex am in a tio n , th e  c a p i l l a r i e s  of 
a l l  o rg an s  were found to  c o n ta in  red  c e l l s  p a r a s i t i z e d  w ith  Plasm odium  f a lc ip a ru m . 
Hemoglobin c a se s  were found in  th e  r e n a l  tu b u le s ,  and v a c u o la r  d e g e n e ra t io n  was 
no ted  in  th e  p rox im al tu b u la r  c e l l s .  The bone marrow showed marked e r y th r o id  
h y p e r p la s ia .  The h e a r t  and lu ng s were norm al.
The woman had no h i s to r y  o f p re v io u s  m a la r ia  a t t a c k s  and had n o t r e c e iv e d  blood 
t r a n s f u s io n s .  She and her husband had l iv e d  in  S ie r r a  Leone from  Septem ber 1967 
u n t i l  June 15, 1968, and th e n  had re tu rn e d  to  th e  U nited  S t a t e s ,  a r r i v in g  in  
San F ra n c isc o  on J u ly  5. D uring t h e i r  r e tu r n  jo u rn e y  th e y  had v i s i t e d  s e v e r a l  
c o u n t r ie s  in  s o u th e a s t A s ia , in c lu d in g  T h a ila n d . W hile a b ro a d , th e  woman had n o t 
used m a la r ia  chem oprophy lax is. On J u ly  5 she com plained o f d iz z y  s p e l l s  and by 
J u ly  10 appeared f e b r i l e  and in t e r m i t t e n t l y  d e l i r i o u s .  B ecause o f h e r  r e l i g i o u s  
b e l i e f s ,  she had no t sough t m ed ica l a t t e n t i o n .
(R eported  by C a lv in  B andt, M .D., Hennepin County M edical E xam iner’ s  O f f i c e r ,  
M in n eap o lis , M inneso ta; F red G. G unlaugson, M .D., D i r e c to r ,  Bureau o f D ise a se  
P re v e n tio n  and C o n tro l , M inn eapo lis  C ity  H e a lth  D epartm ent; and D. S . F lem in g , M .D ., 
D i r e c to r ,  D iv is io n  o f D isea se  P re v e n tio n  and C o n tro l , M inneso ta S ta t e  H e a lth  
D ep artm en t.)

V II. REPORT FROM THE NATIONAL MALARIA REPOSITORY -  1968
The p re se n c e  o f Plasmodium sp e c ie s  or agreem ent t h a t  th e r e  w ere no p a r a s i t e s  
p re s e n t  was confirm ed by th e  N a tio n a l M ala ria  R e p o s ito ry  in  b lood  f i lm s  from  1,479  
of th e  1,494 c a s e s  (99%) su b m itted  in  1968. M a la ria  o rgan ism s co u ld  n o t be found 
in  b lood  f i lm s  from  10 c a se s  (0.65%) sub m itted  a s  hav ing  p a r a s i t e s  p r e s e n t  and 
s l i d e s  from 5 c a se s  (0.35%) were judged to  be u n s a t i s f a c to r y  f o r  a d e q u a te  
p a r a s i t o lo g i c  d ia g n o s is .
I t  shou ld  be no ted  th a t  in  77 c a se s  (5.7%) th e  N a tio n a l M a la ria  R e p o s ito ry  d e te rm in ed  
th a t  a d i f f e r e n t  sp e c ie s  was p re se n t th an  t h a t  i d e n t i f i e d  by th e  la b o r a to r y  o f o r i g i n .
T ab les  i l l u s t r a t i n g  th e  o r ig in  (T ab le  A) and s p e c i f i c  d ia g n o s is  (T ab le  B) o f m a la r ia  
sm ears examined by th e  R e p o s ito ry  a r e  shown below . T o ta ls  f o r  c a le n d a r  y e a r  1967 
a r e  in c lu d ed  fo r  com parison .
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T able A

ORIGIN

Army Navy
VA
Hosp.

A ir
Force

H ea lth
D ep ts .
( S ta te ,
County,
C ity )

PHS
Hosp.

O thers  -
H o s p i ta ls ,
C l in i c s ,
P h y s ic ia n s ,
e t c .

C um ulative

C um ula tive
p o s i t i v e

t o t a l
1968 790** 28 349 31 46 29 71 1344

C um ulative
p o s i t i v e

t o t a l
1967 1585* 24 309 18 57 16 121 2130

T able B

C um ulative Cum ulative
S p ec ie s T o ta l 1968 T o ta l 1967

P. v iv a x 1135 1836
P. fa lc ip a ru m 154 241
P. m a la r ia e 17 8
P. o v a le 13 23
Plasmodium sp . 25 22
N eg ative 145 119
U n s a t is f a c to ry 5 3
T o ta l examined 1494 2252
C um ulative p o s i t iv e 1344 2130

*B eginn ing  in  O ctober 1967, on ly  10% of th e  blood f i lm s  sub m itted  by 11 la rg e  
Army H o s p i ta ls  were exam ined.

**T his in c lu d e s  on ly  10% of 820 c a se s  sub m itted  from th e  11 Army H o s p i ta ls .
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re p o r te d  to  th e  a p p ro p r ia te  h e a l th  d ep a rtm e n t. C l in i c a l  and e p id e m io lo g ic a l  
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each c a se . T hese f ilm s  may be su b m itted  w ith  th e  S u r v e i l la n c e  Form.
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Figure / M IL ITARY  AND C IV IL IAN  C ASES OF MALARIA, 

UNITED STATES. 1959-1968

YEAR

Figure 2  GEOGRAPHIC D ISTRIBUTION  OF M A LA R IA  C A SE S  WITH O NSET IN 

UN ITED ST A T ES, 1968
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Figure 3  MALARIA CASES BY MONTH OF ONSET,

1968

Figure 4
INTRODUCED PLASMODIUM VIVAX MALARIA 

ALABAMA, JULY 2 5 -AUGUST 16,1968

ATTENDANCE AT DRIVE IN THEATER 

ONSET OF ILLNESS

REEXPOSURE TO MOSQUITOES WHILE ILL



Figure 5  LOCATION OF AREA OF MALARIA TRANSMISSION 
IN EASTERN ALABAMA, JULY 1968

Figure  6  A R E A  OF M A L A R IA  T R A N S M IS S IO N ,  AUBURN, A L A B A M A ,  JU LY  1968



Figure 8
Suspected Area of Malaria Transmission. Fort Stewart -

M I L E


