
r ela psing - fever a s  seen  i n  EGYPT,

One o f  th e  m ost s e r io u s  d i s e a s e s  a f f e c t in g

E g y p tia n s  em ployed w ith  th e  E g y p tia n  E x p e d it io n a r y

F o rce  during th e  r e c e n t  war was u n d o u b ted ly  & el6 p sin g

F e v e r , I t s  im p ortan ce depended on th e  f a c t s ,  th a t

a t  c e r t a in  s e a so n s  th e r e  was b o th  a v e ry  h eavy c a se

r a t e  and a ls o  a v ery  h ig h  m o r t a l i t y ,  B r i t i s h  and

In d ia n  tr o o p s  a s  w e l l  c o n tr a c te d  i t ,  and a number o f

c a s e s  o c cu rr e d  am ongst T u rk ish  p r is o n e r s  and amongst

Arab and Amari Qmer r e f u g e e s ,  A few  B r i t i s h  o a s e s

w ere o b serv ed  by th e  w r i t e r  in  th e  C i t a d e l le  H o s p ita l

a t  C a iro , in  January and February 1 9 1 8 , w h ile  la r g e

numbers o f  c a s e s  m ain ly  E g y p t ia n s , but in c lu d in g

T u rk s, A»^M2iaaias- and A rabs, w ere o b se rv ed  a t  K antara

in  No, S E g y p tia n  H o s n ita l  o v er  a p e r io d  o f  s i x  w eeks

in  March and A p r il 1 918; o c c a s io n a l  c a s e s  w ere seen  
th^

In '^ S egregation  Camp, K a n ta ra , during 1 9 1 8 , 1919 and 

1 9 2 0 , D e t a i le d  o b s e r v a t io n  o f  th e  c a s e s  a t  th e  

K antara H o s p ita l  was v ery  d i f f i c u l t  owing to  th e  

la r g e  numbers o f  s ic k  r e q u ir in g  a t t e n t io n  -  th e  

a v era g e  number o f  p a t ie n t s  b e in g  2 ,8 0 0  -  th e  i n -  

; s u f f i c i e n c y  o f  th e  B r i t i s h  s t a f f ,  and th e  d i f f i c u l t y  

o f  th o ro u g h ly  s u p e r v is in g  th e  work o f  th e  E g y p tia n  

n u rs in g  o r d e r l i e s .

S e a so n a l I n c id e n c e ,

The g r e a t e s t  s e a s o n a l in c id e n c e  o f  th e  d i s e a s e ,  

a s  seen  among E g y p t ia n s , was during th e  e a r ly  s p r in g :  

d u r in g /
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d u rin g  th e  summer m onths r e la p s in g  f e v e r  seemed a  

c o n d it io n  o f  v er y  l i t t l e  moment, c a s e s  b e in g  r a r e ,  

and b e in g  d ia g n o se d  and t r e a t e d  e a r ly ,  but by th e  

end o f  th e  y e a r  an E g y p tia n  H o s p ita l  was su r e  t o  

c o n ta in  a v ery  c o n s id e r a b le  number o f  c a s e s .  As 

th e  new y e a r  came o n , th e  numbers in c r e a s e d  v e r y  

r a p id ly ,  new c a s e s  a r r iv in g  d a i l y ,  and r a th e r  more 

on one day th an  on th e  p reced in g  on e: r e la p s in g

f e v e r  w ards w ould  become f i l l e d  to  t h e i r  v e r y  u tm o s t ,  

and in  No, 5 E g y p tia n  H o s p ita l  an array  o f  s t r e t c h e r  

c a s e s  a w a it in g  *606* co u ld  be se e n  any a f te r n o o n ,  

a rran ged  o u t s id e  th e  t e n t  s e t  a p a r t f o r  t h i s  t r e a t -  

:m en t.

Among B r i t i s h  tr o o p s  th e r e  was a s im i la r  s e a s o n -  

: a l  in c id e n c e  in  th e  numbers o f  c a s e s ,  commencing 

from  about D ecem ber, when p erh ap s two o r  th r e e  c a s e s  

m ight be r e c e iv e d  a t  a b a se  h o s p i t a l  in  C airo o r  

A le x a n d r ia , D uring F ebruary and March a m e d ic a l  

ward c o n ta in in g  60 b ed s m igh t h ave fo u r  o r  f i v e  

c a s e s  o f  r e la p s in g  f e v e r :  A p r il  eind May w ould  s e e

t h e s e  numbers d im in ish in g  and th e  d is e a s e  w ould  n o t  

b e s e e n  a t  a l l  d uring  summer and autumn.

P r o fe s s o r  Sandw ith  w r it in g  In  *The P r a c t i t io n e r *

f o r  1 9 0 4 , s t a t e s  t h a t  G r ie s0 n g e r  regard ek ^ eb ru ary  and

March a s  th e  s p e c ia l  m onths f o r  th e  ep id em ic s  o f

r e la p s in g  f e v e r  in  E g y p t, w h i le  Sandw ith  h im s e l f  
e x te n d s  th e  p e r io d  u n t i l  May, A ccord in g  to

P e r th % s o t  ( B u l l ,  S o c , Med, C h ir , de I ’Indo C h in e , 

1 9 1 4 /
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1 9 14) th e  m a jo r ity  o f  r e la p s in g  f e v e r  ep id e m ic s  In  

Iddo^.Chlna commence d u rin g  th e  c o ld  se a so n  and 

d isa p p e a r  in  summer; t h i s  h a s  b een  a t t r ib u t e d  t o  

th e  h e a v ie r  c lo t h in g  worn In  w in t e r ,  t o  th e  crow d- 

: in g  o f  p e o p le  t o g e th e r  in  t h e i r  q u a r t e r s ,  and to  

th e  c o n se q u e n t ly  g r e a t l y  In c r e a se d  d i f f i c u l t y  o f  

g e t t i n g  th e  m u l t i p l i c a t i o n  o f  l i c e  ch eck ed  o n ce  i t  

h a s  s t a r t e d .  The same w in te r  c o n d it io n s  h e ld  good  

in  reg a rd  t o  E g y p tia n  la b o u r e r s ,  and th e y  seem to  

o f f e r  s u f f i c i e n t  e x p la n a t io n  o f  th e  marked s e a s o n a l  

in c r e a s e  o f  r e la p s in g  f e v e r  in  Egypt#

W eath er,

I t  d o es  n o t  seem p o s s i b l e  t o  la y  much s t r e s s  on  

th e  k in d  o f  w ea th er  e x p e r ie n c e d  in  one w in t e r  a s  

compared w it h  th a t  e x p e r ie n c e d  in  a n o th e r  # Thus 

in  K antara th e  r a i n f a l l  d uring  th e  th r e e  w in t e r s  

from  1 9 1 7 -1 9 1 8  onwards v a r ie d  v e r y  l i t t l e ,  and th e  

same seem s tr u e  in  reg a rd  to  P a l e s t in e  and E gypt in  

g e n e r a l .  The a v era g e  tem p era tu re  in  E gypt and 

P a l e s t in e  d uring  th e  w in te r  o f  1 9 1 9 -1 9 2 0  w a s ,  

a c co rd in g  to  th e  I n h a b it a n t s ,  th e  c o ld e s t  e x p e r ie n c e d  

in  t h e s e  p a r t s  f o r  25  y e a r s .  T h e o r e t ic a l ly  c o ld  

w ea th er  sh o u ld  in c r e a s e  th e  d i f f i c u l t y  o f  g e t t i n g  

c o m p le te  and r e g u la r  d i s i n f e c t i o n  c a r r ie d  o u t  o f  

men and c l o t h e s ,  w h ile  heavy r a in s  m ig h t a l s o  i n t e r -  

: f e r e  w ith  d i s i n f e c t i o n  o f  g a n g s  o f  E g y p tia n  la b o u r -  

; e r s  w orking p erh a p s in  some o u t -o f - t h e -w a y  a r e a .

As a m a tte r  o f  f a c t ,  th e  p r o p o r t io n  o f  r e la p s in g  

f e v e r /



f e v e r  o a s e s  to  a l l  o th e r  c a s e s  in  No, 3 E g y p tia n  

H o s p ita l  w as l e s s  in  sp r in g  1 9 2 0 , th a n  i t  had b een  

i n  sp r in g  1 9 1 8 , o n ly  in  what m igh t be c o n s id e r e d  a 

v e r y  r e a s o n a b le  m ea su re , b e a r in g  in  mind th e  g r e a t e r  | 

f a c i l i t i e s  f o r  d i s i n f e c t i o n  a v a i la b le  in  1 9 2 0 ,

C ases o c c u r r in g  in  a c o ld  m onth, f o r  exam ple in  

J a n u a ry , d id  n o t  d i f f e r  in  any way in  t h e i r  g e n e r a l  

!symptoms from  c a s e s  o c c u r r in g  in  a warmer m onth,

The s t a t e  o f  th e  w e a th e r  d id  n o t in f lu e n c e  o n e ’ s  

p r o g n o s is  in  re g a rd  to  any c a s e ;  th e  w ea th er  c o u ld  

jonly be h e ld  r e s p o n s ib le  i f  a p a t i e n t  had  b een  e x -  

!;p osed  to  v e r y  t r y in g  c o n d it io n s  b e fo r e  i n f e c t i o n ,  

[thereby lo w e r in g  h i s  g e n e r a l  r e s i s t a n c e  to  th e  

jd ise a se  in  i t s  a c u te  fo rm , and p r o t r a c t in g  c o n v a le s -  

i:c e n c e . R e la p s in g  f e v e r  ep id e m ic s  in  Europe d u rin g  

[the n in e t e e n t h  c en tu ry  o c c u r r e d , a c c o r d in g  to  

M u rch iso n , a s  o f t e n  in  th e  warm m onths a s  in  th e
j

p o ld  o n e s ,  and th e  s e v e r i t y  o r  m ild n e s s  o f  th e  w ea th er
I
jseemed in  th e se |e p id e m ic s  a l s o  o f  l i t t l e  im p o r ta n c e , 

R e s t i t u t i o n  and Fam ine,

I The f a c t o r s  o f  d e s t i t u t i o n  and fa m in e , fo u n d  to  

l^e so im p o rta n t in  th e  European e p id e m ic s  o f  r e l a p s -  

jîing f e v e r  in  E u rop e, can n o t  be reg a rd ed  a s  im p o rta n t  

kn th e  r e la p s in g  f e v e r  s e e n  in  K a n ta ra , W in ter  

p o n d it io n s  in  so u th  P a le s t in ew e a ^ e  o f t e n  t r y in g  enough , 

but th e r e  was no d e s t i t u t i o n  and no fa m in e . In  r e g a r d  

W  B r i t i s h  tr o o p s  th e r e  w as v e r y  6 f t e n  a h i s t o r y  o f  the! 

o c c u p a t io n  o f  T u rk ish  q u a r te r s  a t  some r e c e n t  d a te ,  

e n d /
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and many o a s e s  o ccu rred  in  men a t ta c h e d  to  E g y p tia n  j 

la b o u r  g a n g s o r  w orking in  h o s p i t a l s  f o r  E g y p t ia n s , | 

I t  was c u r io u s  how v ery  l i t t l e  r e la p s in g  f e v e r  o c c u r r -!  

;e d  am ongst th e  T u rk ish  p r is o n e r s  who w ere p a sse d  down j 

th e  l i n e  in  such g r e a t  numbers su b seq u en t t o  th e  |

c a p tu re  o f  Damascus and A lep p o , T hese men w ere o f te n ]
I

d e s t i t u t e  and u n d e r fe d , and th e r e  was no la c k  o f  l i c e  

on t h e i r  p e r s o n s ,  b u t b o th  r e la p s in g  f e v e r  smd ty p h u s  

w ere v e r y  g r e a t  r a r i t i e s  am ongst them . As r e g a r d s  

th e  q u e s t io n  o f  body v e r m in , l i c e  o r  l i c e  eg g s  c o u ld  

a lw a y s be v er y  e a s i l y  found  on E g y p tia n s  a d m itte d  to  

h o s p i t a l ,  b u t f l e a s  w ere n e v e r  numerous and bugs w ere  

a lm o st n e v e r  s e e n .  Even d uring  summer tim e  a  

p l e n t i f u l  su p p ly  o f  l i c e  eg g s  c o u ld  be fou n d  on th e  

c lo t h in g  o f  E g y p tia n  la b o u r e r s ,  a su p p ly  o n ly  to  be  

c a l l e d  m oderate by com parison  w ith  th e  numbers t o  be  

see n  in  w in t e r .

O ccu p a tio n ,

In  an ep id em ic  o f  r e la p s in g  f e v e r  a t  Tourah  

p r is o n ,  E g y p t, r e p o r te d  by P r o fe s s o r  S a n d w ith , some 

s t r e s s  i s  l a i d  on th e  im p ortan ce o f  hard  p h y s ic a l  

work a s  a p p a r e n tly  p r e d is p o s in g  to  r e la p s in g  f e v e r .  

T hose c o n v ic t s  on hard  la b o u r  prod u ced  a much h ig h e r  

p e r c e n ta g e  o f  c a s e s  th an  c o n v ic t s  engaged  on l i g h t e r  

o c c u p a t io n s .  The n a tu r e  o f  th e  work done in  an 

[E gyptian  la b o u r  gang d o es  n o t  seem to  have b een  o f  

Iim portance in  c a u s in g  or in  p r e d is p o s in g  t o  r e la p s in g  

I f  e v e r /
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f e v e r :  men engaged  in  s a n it a r y  d u t ie s  w ere j u s t  a s

l i a b l e  to  c o n tr a c t  th e  d is e a s e  a s  men engaged  In

r a ilw a y  c o n s tr u c t io n  o r  in  lo a d in g  and u n lo a d in g

s h ip s .  There was a f a i r l y  h eavy c a s e  r a t e  am ongst

E g y p tia n  n u r s in g  o r d e r l i e s ,  b u t e a r ly  d ia g n o s is  and

tr e a tm e n t u s u a l ly  made th e  i l l n e s s ,  in  «u ch  c a s e s ,  a

sh o r t  o n e .

R e la t io n  to  T yphus,

When th e  r e la p s in g  f e v e r  ep id em ic  o f  sp r in g  1918

w as a t  i t s  h e ig h t  in  K a n ta ra , an o u tb rea k  o f  ty p h u s

onja la r g e  s c a le  m igh t w e l l  have been e x p e c te d , and

w ould  have been  In acco rd a n ce  w it h  th e  n in e t e e n t h

cen tu ry  e p id e m ic s  d e s c r ib e d  by M u rch ison , b u t su ch  j

an ou tb reak  d id  n o t  o c c u r . At a tim e when from  15

to  25  c a s e s  o f  r e la p s in g  f e v e r  w ere b e in g  d ia g n o se d  |

d a i ly  by b lo o d  f i lm  e x a m in a tio n , th e  number o f  c a s e s  i

d ia g n o se d  a s  ty p h u s d id  n o t  ex c e e d  25  in  a p e r io d  o f  i

th r e e  m on th s. C om plete i s o l a t i o n  o f  th e  few  c a s e s  |

o f  typ h u s w h ich  d id  o ccu r  was v e r y  c a r e f u l ly  c a r r ie d  j

o u t ,  in  w hat was p r a c t i c a l l y  a co m p le te  l i t t l e  s e l f -

c o n ta in e d  h o s p i t a l ,  s ta n d in g  some 600 y a r d s  from  th e

m ain h o s p i t a l :  i s o l a t i o n  In a co rresp o n d in g  f a s h io n  j

o f  th e  la r g e  numbers o f  r e la p s in g  f e v e r  c a s e s  o ccu rr-i

: in g , was n o t  p o s s i b l e ,  w i t h  th e  sp ace  and equipm ent j

a v a i l a b l e .  I t  was c e r t a i n l y ,  h ow ever , v e r y  ra re  forj

a d ia g n o s is  o f  typ h u s to  be made and i s o l a t i o n

c a r r ie d  o u t ,  b e fo r e  th e  3rd  o r  4 t h  day o f  i l l n e s s ,  |

and , u n t i l  t h i s  was d on e, o o n ta c td '  w ith  th e s e  e a r ly  

c a s e s /
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c a s e s  w ere q u ite  num erous. In d eed  i t  i s  hard  to  s e e

why m erely  s tr a y  c a s e s  o f  typ h u s o cc u r re d  in  th e

la b o u r  g a n g s , w h ereas s tr a y  c a s e s  o f  r e la p s in g  f e v e r

v e r y  r a r e ly  o c c u r r e d , one c a se  from  a la b o u r  u n i t

b e in g  a lm o st  a lw a y s fo llo w e d  by many o t h e r s .  The

o c c u r r e n c e  o f  ty p h u s among E g y p tia n  o r d e r l i e s  in

a tte n d a n c e  on typ h u s c a s e s  was v e r y  common, much

more common th an  was r e la p s in g  f e v e r  in  o r d e r l i e s

n u r s in g  r e la p s in g  f e v e r  c a s e s ;  in d e e d  a t  one tim e

i t  r e q u ir e d  a l i t t l e  f ir m  p e r s u a s io n  to  g e t  o r d e r l i e s

to  ta k e  o v e r  typ h u s c a s e s ,  so marked was th e  s ic k n e s s

r a t e  am ongst them ,
IsoihttoN .

The c o n t r o l  o f  E g y p tia n  p a t ie n t s  In  h o s p i t a l  

w as a r e a l  d i f f i c u l t y ,  a s  t h e s e  men w ere a lm o st  

c o m p le te ly  ig u o r a n t  o f  th e  n a tu r e  o f  in fe c t io n ^  and 

no amount o f  r o u t in e  o r d e r s  c o u ld  p r e v e n t  c o n t a c t é - 

w ith  r e la p s in g  f e v e r  c a s e s  o c c u r r in g .  Barbed w ir e  

f e n c in g ,  u n le s s  done v ery  c o m p le te ly  a s  round a  

p r is o n  compound, was q u it e  i n s u f f i c i e n t  to  l i m i t  th e  

w a n d erin g s o f  a p a t i e n t  i f  d is p o s e d  to  go  a l i t t l e  

a f i e l d .  In  la b o u r  gang camps any a ttem p t to  

th o ro u g h ly  I s o l a t e  c o n ta c té  w ould have m eant a v er y  

s e r io u s  r e d u c t io n  in  th e  e f f e c t i v e  s t r e n g t h  o f  a 

u n i t ,  e s p e c i a l l y  a llo w in g  f o r  a 1 4 -d ay  in c u b a t io n  

p e r io d ,  and a l l  one c o u ld  do was to  r e ly  on th e  

m orning s ic k  parade f o r  p ic k in g  o u t e a r ly  c a s e s .  

In d e e d , a llo w in g  f o r  24  h ou rs e la p s in g ,  b etw een  a 

man’ s /
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man’ s ta k in g  i l l  and a p o s i t i v e  d ia g n o s is  b e in g  g iv e n  j
I

a t  th e  h o s p i t a l  and r e p o r te d  to  th e  u n i t  in  q u e s t i o n , |
I

v er y  la r g e  numbers o f  i n f e c t i v e  l i c e  m igh t have b een  

sp rea d  tliro u g h o u t th e  g a n g . In  reg a rd  to  B r i t i s h  I  

c a s e s  i s o l a t i o n  o f  c o n t a c t s  c o u ld  be v ery  th o r o u g h ly  | 

I c a r r ie d  o u t w ith o u t  s e r io u s ly  a f f e c t i n g  th e  s tr e n g th  | 

o f  a u n i t ,  c a s e s  b e in g  so c o m p a r a tiv e ly  r a r e .  A | 

number o f  c a s e s  o c cu rred  in  th e  Americ an r e fu g e e  camp | 

a t  P o r t S a id , a lth o u g h  th e  r e fu g e e s  had (h een) a l l  

tw ic e  d i s i n f e c t e d  a t K an tara , w here th e y  w ere d e t a in -  j 

; ed f o r  o b s e r v a t io n  f o r  a few  d a y s , b e fo r e  b e in g  s e n t  

on to  t h e i r  f i n a l  d e s t in a t io n :  i f  any c a se  had o c c u r -

:r e d  a t  K a n ta ra , i t  was th e  r o u t in e  to  i s o l a t e  a l l  

c o n ta c t s  in  s p e c ia l  compounds a t  th e  S e g r e g a t io n  

Camp u n t i l  th e  in c u b a t io n  p e r io d  had e x p ir e d .

C l i n i c a l  Symptoms,

The i l l n e s s  som etim es s e t  in  somewhat s lo w ly ,  

ta k in g  p erh ap s 24  h o u rs to  co n f in e  a man t o  b e d , b u t  

th e  t y p ic a l  o n s e t  was sudden , and a man m ig h t waken in  

th e  n ig h t ,  w i t h in  an hour or  two o f  f a l l i n g  s l e e p ,  

to  f in d  h im s e lf  f e e l i n g  v e r y  m is e r a b le  and i l l :  th u s

one B r i t i s h  p a t i e n t ,  who had been s ig h t - s e e in g  in  

A lex a n d r ia  one m orning a t  11 o c lo c k ,  was o n ly  to o  

jg la d  to  have h im s e lf  c a r r ie d  in to  an am bulance by  

I  3 p,m , en r o u te  f o r  h o s p i t a l .  At th e  o n se t  a s e n se  

jo f  c h i l l i n e s s  was common, r a r e ly  accom panied  by 

I r ig o r s ;  c o n v u ls io n s  w ere n e v e r  o b se r v ed  a s an e a r ly  

I sym ptom /
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symptom. F r o n ta l h ead ach e and p a in s  in  th e  back and 

lim b s  w ere th e  r u l e ,  to  a m ild  d eg ree  in  c a s e s  o f  s lo w  

o n s e t ,  but v ery  in t e n s e  when th e  o n s e t  was ab ru p t: th e

m u scle  p a in s  and a c e r t a in  d eg ree  o f  lim p n e ss  w ere th e  

w arning in  m ild  c a s e s  but th e r e  was no w arning in  th e  

c a s e s  o f  a c u te  o n s e t .  V om iting was f a i r l y  o f t e n  th e  

f i r s t  symptom o f  t r o u b le ,  and , when i t  d id  o c c u r ,  i t  

was u s u a l ly  v ery  in te n s e  and overw h elm in g , m asking th e  

o th e r  symptoms and s u g g e s t in g  a s e v e r e  g a s t r o - i n t e s t -  

: i n a l  u p s e t .  V om itin g  som etim es ca u sed  a c o n s id e r ^  

ta b le  d eg ree  o f  d is tu r b a n c e  a l l  th rou gh  th e  i l l n e s s ,  

but i t s  g r e a t e s t  i n t e n s i t y  w as a t  th e  b e g in n in g . A 

symptom w h ich  u s u a l ly  appeared  e a r ly  was g id d i n e s s ,  

a n d , a lth o u g h  th e  p a t ie n t  p erh ap s d id  n o t  a lw a y s  

r e a l i s e  i t ,  i t  was g id d in e s s /w h ic h  made th e  recum bent 

p o stu r e  a n e c e s s i t y  and n o t  w eakness^  T his’ g id d in e s s  

was p e c u l ia r  in  t h a t  i t  ten d ed  to  come on in  w a v es , 

l a s t i n g  f o r  two or  th r e e  h ou rs a t  a tim e and th en  

q u ie te n in g  down in to  a c o n d it io n  o f  com p arative  

co m fo r t. When th e  g id d in e s s  was a t  i t s  w o r s t ,  a 

p a t ie n t  had no s e n se  o f  s e c u r i t y  u n le s s  when ly in g  

down, and c o u ld  n o t even  v e n tu r e  to  go  tw e n ty  y a rd s  

f o r  a g l a s s  o f  w a ter : du rin g  th e  i n t e r v a l s  h e  m ight

f e e l  f a i r l y  e a s y ,  and m igh t even  a ttem p t a j o k e ,  i f  

o c c a s io n  p r e s e n te d  i t s e l f .  As th e  i l l n e s s  p r o g r e s s -  

: ed th e  g id d in e s s  became more c o n s t a n t ,  m e lt in g  by 

d e g r e e s  in t o  th e  dazed c o n d it io n  w h ich  o f t e n  p reced ed  

th e  c r i s i s .  The tem p eratu re  r o s e  e a r ly  to  p erh ap s  

100° ? /
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1 0 8 °F , but a tem p era tu re  o f  from.lOO^F to  lO l^F f o r

th e  f i r s t  4 8  h o u rs  d id  n o t ,  a t  a l l  n e g a t iv e  a

r e la p s in g  f e v e r  i n f e c t io n ;  c a s e s  w ere n o t  uncommon

where th e  p a t ie n t  d id  a d a y ’ s work a f t e r  b eg in n in g  to
o

f e e l  i l l ,  and ran  a tem p eratu re  o f  o n ly  from  100 F to

101°F f o r  th e  f i r s t  4 8  h ou rs o f  i l l n e s s .  I  know o f

no c a s e s  w h ich  d id  work o f  any v a lu e  f o r  more than  24

h ou rs from  th e  tim e o f  o n s e t  o f  symptoms.

A fte r  a day or  tw o , even  th e  c o n d it io n  o f  a c a se

w hose symptoms had s e t  in  m ild ly  became v er y  uncom -

I f o r t a b l e .  A v a r y in g  d eg ree  o f  m u sc le  p a in  was more

or  l e s s  c o n s ta n t !  arid was a s s o c ia t e d  w ith  c o n s id e r a b le  
cLjy

h ea d a ch e , h o t  s k in ,  bad t a s t e  in  th e  mouth and 

d i f f i c u l t y  in  s l e e p i n g ,  w h ile  a d eg ree  o f  n a u sea  w as 

o f t e n  p r e s e n t ,  w h ich  on th e  s l i g h t e s t  p r o v o c a t io n  

tu rn ed  in t o  a c t u a l  v o m it in g .  A p p e t ite  was u s u a l ly  

g o n e ,a n d  c o o l  d r in k s  w ere a l l  f o r  w h ich  th e  p a t ie n t  

had any d e s i r e .

T hese symptoms p e r s i s t e d  v e r y  c o n t in u o u s ly  f o r  

from  f i v e  to  sev en  d a y s , u n t i l  th e  c r i s i s  drew n e a r ,  

when th ey  became v ery  much w o r se , and i t  was th e  

tw e lv e  hours w h ich  p reced ed  th e  c r i s i s  w h ich  l e f t  th e  

m ost marked im p r e ss io n  on th e  mind o f  th e  p a t i e n t .

The tem p eratu re was th e n  a t  i t s  h e ig h t ,  and was 

p rob ab ly  r a r e ly  below  1 0 3 .5®F, th e  s k in  was in t e n s e ly  

h o t and v e r y  d r y , w ith  no s u g g e s t io n  o f  p e r s p ir a t io n ,  

th e  h ead ach e became th ro b b in g  in  c h a r a c te r ,  and th e  

m outh, to n g u e , gums and t e e t h  so  c o a te d  and s t ic k y  

t h a t /
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th a t  sw a llo w in g  was a d i f f i c u l t y .  The m ise r y  o f  th e  

p a t ie n t  was v e r y  c o m p le te ; he co u ld  n o t  l i e  f o r  more 

than  a few  m in u te s  in  one p o s i t i o n ;  every  b i t  o f  him  

f e l t  u n ea sy  and s o r e ,  and th e  c lo s in g  o f  th e  e y e s ,  to  

r e s t  them f o r  a l i t t l e ,  was th e  s ig n a l  f o r  a l l  manner 

o f  id e a s  and g o b l in  sh ap es to  ta k e  p o s s e s s io n  o f  th e  

m ind. The op en in g  o f  th e  e y e s  was enough t o  s c a t t e r  

t h e s e  sh a p es  f o r  th e  t im e - b e in g , and th e  m ind in  an 

o rd in a ry  c a s e  w as c l e a r  enough to  be f u l l y  c o n s c io u s  

o f  a l l  th e  u n p le a sa n t  s e n s a t io n s  o f  th e  c o n d i t io n .  

A ccording to  some B r i t i s h  p a t i e n t s  th e  s u c c e s s io n  o f  

g r o te sq u e  sh a p es p e r s i s t e d  in  ap p ea rin g  in  s p i t e  o f  

th e  m ost d e term in ed  e f f o r t s  to  d r iv e  them aw ay, and 

t h e s e  sh a p es w ere o f t e n  d e s c r ib e d  as p o s s e s s in g  an 

a p p a r e n tly  e n d le s s  v a r i e t y  o f  h ea d . J u s t  when th e  

p a t ie n t  f e l t  t h a t  h e  c o u ld  n o t  ca rry  on much lo n g e r ,  

and t h a t  som eth in g  m ust g i v e ,  i f  he was to  r e t a i n  any 

command o v er  h im s e l f  a t  a l l ,  th e  tem p era tu re  w ould  

b e g in  to  f a l l ,  th e  s k in  w ould  become m o is t  £uid c o o l ,  

and th e  p e r s p ir a t io n  w ould  pour f o r t h  f r e e l y  enough  

to  make a change o f  pyjam as a v e r y  e a r ly  n e c e s s i t y .

The m outh, t o o ,  w ould  become m o is t  and f r e s h ,  and th e  

g o b l in s  o f  th e  m ind w ould  b e g in  to  b e a t  a h a s ty  and 

f i n a l  r e t r e a t ,  so t h a t ,  in  a m a tte r  o f  th r e e  o r  fo u r  

h o u r s , th e  p a t ie n t  w ould  be f e e l i n g  v e r y  c o m fo r ta b le  

and w ondering i f  h i s  p a s t  d i s t r e s s  had b een  a r e a l i t y ;  

an easy  co m fo r ta b le  s le e p  u s u a l ly  soon f o l lo w e d .

V
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I A number o f  symptoms o c c a s io n a l ly  o cc u r re d  in

I a d d it io n  t o  t h e s e  s t a t e d  a b o v e , and among t h e s e  may | 

I  be m en tio n ed  th e  p r e se n c e  o f  a s k in  r a s h .  The 

q u e s t io n  o f  a s k in  ^ash in  E g y p tia n  p a t ie n t s  was |

a lw ays a d i f f i c u l t  one to  d e c id e  a b o u t , p a r t ly  b eoau se l

o f  th e  I m p o s s ib i l i t y  o f  making r e g u la r  an d , i f  |
!

n e c e s s a r y ,  r e p e a te d  e x a m in a tio n s  f o r  i t ,  owing to  th e  j 
v e r y  la r g e  number o f  c a s e s  r e q u ir in g  a t t e n t i o n ,  and | 

p a r t ly  b ec a u se  o f  th e  d i f f i c u l t y  o f  d e t e c t in g  r a s h e s  j

in  dark brown s k i n s ,  a d i f f i c u l t y  w h ich  P r o fe s s o r  j
1

Sandw ith  a l s o  m en tio n s  in  h i s  a r t i c l e  in  "The |

P r a c t i t io n e r ."  R ashes on th e  abdomen and c h e s t  

c e r t a in ly  o c c u r r e d , b u t no w e ig h t  c o u ld  be p la c e d  on 

t h e i r  o c c u r r e n c e  from  th e  p o in t  o f  v iew  o f  d ia g n o s is  

or p r o g n o s is .  J a u n d ic e  a l s o  was s e e n , b u t no w e ig h t  

c o u ld  be p la c e d  dn i t  e i t h e r ,  u n le s s  i t  o c cu rred  in  a  

m oribund p a t i e n t ,  th e  g r a v i t y  o f  whose c o n d it io n  . 

c o u ld  be d eterm in ed  from  o th e r  p o i n t s .  A low  

d e lir iu m  was o f t e n  see n  a s  a te r m in a l e v e n t  in  f a t a l  

c a s e s ,  and t h i s  u s u a l ly  m erged intc^a sem i-co m a to se  

and com atose c o n d it io n  b e fo r e  d ea th  o c c u r r e d . I  

n e v e r  saw o r  h eard  o f  symptoms s u g g e s t in g  m e n in g i t i s  

o cc u r r in g  in  a c a s e  o f  r e la p s in g  f e v e r  in  E g y p t,  

a lth o u g h  such  c a s e s  o c cu rr ed  in  M acedonia in  th e  l a s t  

Balkan w a r . E n largem en t o f  th e  s p le e n  was common, 

but t h i s  w as c e r t a in ly  o f t e n  d u e, a t  l e a s t  In p a r t ,  

to  o th e r  c o n d i t io n s ,  such  a s  , f o r  exam p le , c h r o n ic  

m a la r ia /
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m a la r ia .

The prim ary f e b r i l e  p e r io d ,  w as fo l lo w e d  by an

a p y r e x ia l  in te r v a ljo f  ab ou t sev en  d a y s . The E g y p tia n

p a t i e n t s ,  u n le s s  v ery  d e b i l i t a t e d  to  s t a r t  w i t h ,

f e l t  rem arkably w e l l  d uring  t h i s  p e r io d ;  h ead ach e

and backache w ere g o n e , a p p e t i t e  was g o o d , and a

se n se  o f  g e n e r a l  w e l l - b e in g  was a v e r y  p r e s e n t  f a c t .  |

In d eed  so w e l l  d id  many o f  th e  E g y p tia n  p a t ie n t s

f e e l ,  t h a t  i t  was w ith  d i f f i c u l t y  th e y  w ere k ep t on

in  h o s p i t a l  u n t i l  r e a l l y  f i t  f o r  hard  work a g a in ,  and

u n t i l  th e r e  was no r e a s o n a b le  chan ce o f  a r e la p s e

o c c u r r in g . A B r i t i s h  c a se  was u s u a l ly  v e r y  c o n te n t

to  sp e n d ‘th e  week fo l lo w in g  th e  i n i t i a l  f e v e r  v ery

q u i e t l y ,  m a in ly  in  b e d , u n le s s  he had h i s  i l l n e s s

c u t  v ery  sh o r t  on i t s  f i r s t  day by an i n j e c t i o n  o f

■606"i I

R e la p s e s .  |

The secon d  p y r e x ia l  a t ta c k  c l o s e l y  resem b led  in  

ev ery  way th e  f i r s t  o n e , th e  symptoms b e in g  o f  about  

th e  same s e v e r i t y ,  but th e  a t ta c k  o f t e n  ran  a  

s l i g h t l y  s h o r te r  co u rse  th an  th e  f i r s t  one had d on e. 

Many o f  th e  B r i t i s h  c a s e s  see n  had had two p y r e x ia l  

a t ta c k s  b e fo r e  coming u n d er o b s e r v a t io n  during th e  

seco n d  a p y r e x ia l  p e r io d ,  and such men w ere u s u a l ly  

in  a somewhat d e b i l i t a t e d  s t a t e ;  headache and 

m u sc le  p a in s  w ere a b s e n t ,  b u t th e  men w ere o b v io u s ly  

f e e l i n g  th e  e f f e c t s  o f  th e  two p r e v io u s  p y r e x ia l  

a t t a c k s ,  and th ey  w ere o n ly  to o  p le a s e d  to  l i e  in  

b e d /
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bed and r e s t .  T h is  c o n d it io n  was even  more marked 

in  a few  B r i t i s h  c a s e s  see n  f i r s t  a f t e r  a t h ir d  

p y r e x ia l  a t t a c k ,  A t h ir d  p y r e x ia l  a t t a c k ,  when i t  

o c c u r r e d , ten d ed  to  be a g a in  a shade s h o r te r  th an  i t s  I 

p r e d e c e s s o r ,  b u t th e  d i s t r e s s  o f  th e  p a t ie n t  seem ed | 

j u s t  a s  g r e a t  a s  i t  had been d u rin g  th e  f i r s t  a t t a c h , |  

I  w as n e v e r  su re o f  any E g y p tia n  c a s e  h a v in g  more than

th r e e  p y r e x ia l  a t t a c k s ,  but one B r i t i s h  c a s e  a t  l e a s t  I
j

had had fo u r  a t t a c k s  b e fo r e  g e t t i n g  "606"!

I  have no e v id e n c e  to  show how many r e la p s e s
i

m igh t have o c c u rr e d  i f  c a s e s  had been t r e a t e d  on 

sym ptom atic l i n e s  a lo n e ,  th e  g iv in g  o f  "606" a f f e c t i n g
I

th e  c o u r se  o f  th e  d i s e a s e  so  much. Each r e la p s e  j

c e r t a in ly  t o ld  v e r y  h e a v i ly  on th e  p a t i e n t ,  a s  I

judged  by h i s  c o n d it io n  d u rin g  th e  a p y r e x ia l  p e r io d ,  

and I  saw no c a s e ,  B r i t i s h  or  E g y p t ia n , d ia g n o sed  by 

b lo o d  e x a m in a tio n  a s  r e la p s in g  f e v e r ,  w h ich  becaune 

w e l l  w ith o u t  th e  u s e  o f  "606", Cases, o f  an 

am bulatory  ty p e  are  d e s c r ib e d  from  In d o -C h in a , b u t I  

n e v e r  saw such  o a s e s  in  K antara: a l l  c a s e s  w ith

p y r e x ia  in  h o s p i t a l  had b lo o d ^ f ilm s  exam ined , a n d , i f  

s p ir o c h a e t e s  w e r e .fo u n d , v e r y  d e f i n i t e  symptoms o f  

i l l n e s s  w ere a lw a y s p r e s e n t  a ls o #  The s c a r c i t y  o f  

s p ir o c h a e t e s  in  a b lo o d  f i l m  was no I n d ic a t io n  th a t  

th e  p a t ie n t  was g o in g  t o  be o n ly  m ild ly  u n w e l l ,  or  

t h a t  th e  d is e a s e  w ould  come t o  an end sp o n ta n e o u s ly  

w ith o u t  a r e la p s e  o c c u r r in g . One B r i t i s h  s o ld i e r  

was o b se r v ed  th ro u g h  th r e e  r e la p s e s  o f  what was 

c l i n i c a l l y /
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c l i n i c a l l y  t y p i c a l  r e la p s in g  f e v e r ,  a lth o u g h  s p ir o -  

:ch a © tes  w ere n o t  fou nd  in  th e  b lo o d ; h i s  c o n d it io n
I

tow ards th e  l a s t  few  h ou rs o f  ea ch  r e la p s e  seem ed j u s t |
I

a s u n ea sy  a s  t h a t  o f  a p a t ie n t  w hose b lo o d  had shown | 

numerous s p ir o c h a e t e s  in  ev ery  f i e l d .  I  w as moved I 

from  th e  C i t a d e l l e  H o s p ita l  when t h i s  s o ld i e r  was s t i l ] ,  

under tr e a tm e n t , and I  do n o t  know how h i s  c a s e  

p r o g r e s s e d  a f t e r  I  l e f t .

C o n v a le sc e n c e .

The le n g th  o f  th e  c o n v a le s c e n c e  v a r ie d  v e r y  

c o n s id e r a b ly  and depended m a in ly  on th e  d u r a t io n  o f  th é  

i l l n e s s  p r e c e d in g  th e  a d m in is tr a t io n  o f  " 606" , and a i s é  

a lth o u g h  t o  a l e s s  d e g r e e , on th e  c o n d it io n  o f  th e  

p a t ie n t  b e fo r e  tu r n in g  i l l .  An E g y p tia n  o f  good

j c o n s t i t u t io n  was u s u a l ly  f i t  f o r  d isc h a r g e  t o  f u l l  

[duty when he had been  f r e e  from  f e v e r  f o r  fo u r te e n  

d a y s , p r o v id e d  he had r e c è iv e d  "606" d u rin g  th e  f i r s t  

a t ta c k  o f  f e v e r  or d uring  th e  f i r s t  a p y r e x ia l  i n t e r v a l ,  

A B r i t i s h  s o l d i e r  u n d er  th e  same c o n d it io n s  was 

u s u a lly  f i t  a f t e r  about a f o r t n i g h t ’ s s ta y  in  

h o s p i t a l  to  be s e n t  to  a c o n v a le s c e n t  camp f o r  t e n  

d a y s , a f t e r  w h ich  p e r io d  h e  w ould  p ro b a b ly  be f i t  t o  

r e tu r n  to  f u l l  d u ty . On th e  o th e r  hand , c o n v a le sc e n c e  

in  th e  c a se  o f  a man, who had had two o r  th r e e  r e la p se ^ ,  

was v e r y  s lo w , and su ch  a p a t ie n t  r e q u ir e d , ae a r u l e ,  

a t l e a s t  s i x  w eeks a f t e r  h i s  f i n a l  p y r e x ia  b e fo r e  b e in g  

c o m p le te ly  f i t  a g a in .  In  a t  l e a s t  one c a se  th e  

c o n d it io n  o f  th e  p a t ie n t  had become so p o o r , by d e la y  

i n /
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I in  h a v in g  tr e a tm e n t , t h a t  le a v e  to  E ngland w as g r a n te d ;  

I t h i s  man had been v e ry  h e a lth y  and even  o u t s ta n d in g ly  | 

r o b u st  b e fo r e  he c o n tr a c te d  r e la p s in g  f e v e r .  

C o m p lic a t io n s . |

C o m p lic a t io n s  d uring  th e  a c u te  s ta g e  among B r i t i s h  

l e a s e s  w ere v e r y  r a r e ;  tro u b leso m e  d ia r r h o e a  o ccu rred  

o n c e , but t h i s  may h a v e  been due in  p a r t  t o  "606"*

A c o n s id e r a b le  d eg ree  o f  an aem ia , l o s s  o f  a p p e t i t e  

and p h y s ic a l  w eak n ess w ere v e r y  marked in  c a s e s  w ith  

a lon g  c o n v a le s c e n c e .  Among E g y p tia n  p a t ie n t s  

d ia r r h o e a  was more common, p o s s ib ly  due to  a r e c u r r -  

le n c e  o f  some form  o f  r e a l  d y s e n te r y ,  p erh ap s am oebic  

or b i l h a r z i a l .  P a r o t i t i s  was f a i r l y  o f t e n  s e e n ,  

[o c c a s io n a l ly  d o u b le , and , i f  s o ,  s u g g e s t in g  a bad  

p r o g n o s is .  B r o n c h ia l c a ta r r h  and b r o n c h i t i s  a l s o  

o c c u r r e d , and r a r e ly  pneum onia. Some form  o f  ey e  

t r o u b le  was a v e ry  common s e q u e l ,  som etim es a v e r y  

l a t e  one am ongst E g y p tia n s;  trach om a, w ith  i t s  

s e q u e la e  had m ost c e r t a in ly  a g r e a t  d e a l t o  do w ith  

t h i s ,  and th e r e  d id  n o t  appear to  be any s p e c i f i c  

p p th a lm ia , su ch  as M urhison d e s c r ib e s  o c c u r r in g  v e r y  

f r e q u e n t ly  a s  a c o m p lic a t io n  o f  r e la p s in g  f e v e r  in  

B r it a in .  P o s s ib ly  th e  h ig h  tem p era tu re  o f  th e  f e v e r  

i t s e l f  o r  th e  anaem ia and d e b i l i t y  o f  th e  c o n v a le s c e n t  

s ta g e  w ere enough to  r o u se  any l a t e n t  eye t r o u b le ,  

iiany an E g y p tia n  was d isc h a r g e d  from  s e r v ic e  f o r  eye
fi/

d e f e c t ,  whose e y e s  had o n ly  commenced to  show s e io u s

f a i l u r e  o f  v i s i o n  a f t e r  an a t ta c k  o f  r e la p s in g  f e v e r ,  

A lth o u g h /
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a lth o u g h  trachom a had been p r e s e n t  b e f o r e .

A nother c o m p lic a t io n ,  a lth o u g h  a r a r e  o n e , w as | 

ru p tu r e  o f  an e n la r g e d  s p le e n ,  p ro b a b ly  o r ig in a t e d  

by a blow  r e c e iv e d  by th e  p a t i e n t .  Sudden c o l la p s e  

from  no ap p aren t c a u s e , w it h  or  w ith o u t  d e a th  f o l l o w -  j 

; in g , was n ev er  s e e n ,  b u t v ery  few  o f  th e  c a s e s  w ere I  

beyond m id d le  l i f e ,  so t h a t  s e r io u s  c a r d io v a s c u la r  | 

chan ges and ten d en cy  to  sudden Meath w ould  n o t be so I 

common. T a ch y ca r d ia  on s l i g h t  e x e r t io n  was common 

during c o n v a le s c e n c e ,  but t h i s  u s u a l ly  d isa p p e a r e d  

v e r y  soon and l e f t  no ap p aren t perm anent e f f e c t s .  

H aem orrhages d id  n o t  o ccu r  among any o f  th e  B r i t i s h  

c a s e s  s e e n ;  among th e  E g y p tia n s  h a em a tu r ia  was 

common, b u t i t  was v ery  h ard  to  e x c lu d e  b i l h a r z i a s i s  

a s  th e  r e a l  ca u se  o f  t h i s  h aem orrh age. F a c ia l  

p a r a ly s i s  was n o t  o b se r v e d  as a c o m p lic a t io n .  

M o r t a l i ty ,

The m o r ta l i t y  in  B r i t i s h  c a s e s  was v e ry  lo w ,  

p o s s ib ly  i t  was n i l ;  no d e a th s  o cc u r re d  among th e  

B r i t i s h  c a s e s  o f  ^vhich I  have any p e r s o n a l k n o w led g e. 

Two B r i t i s h  c a s e s  w ere known to  me a s  h a v in g  b een  

s e r io u s ly  i l l ,  one b e in g  th e  c a se  o f  th e  man a lr e a d y  

m en tion ed  who had to  be s e n t  t o  th e  U n ite d  Kingdom to  

r e c u p e r a te ,  w h ile  th e  o th e r  was c o m p lic a te d  by a  

m ild  p n e . .e x is t in g  n e p h r i t i s .  T h is  l a t t e r  c a se  made 

a com p lete  r e c o v e r y , and th e  k id n e y s  d id  n o t  seem  

p erm an en tly  a f f e c t e d  e i t h e r  by th e  r e la p s in g  f e v e r  

i t s e l f  o r  by th e  "606" g iv e n :  th e  amount o f  album en

p r e s e n t /
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p r e s e n t  in  th e  u r in e  and th e  m ic r o s c o p ic  n a tu r e  o f
i

th e  d e p o s i t  w ere th e  same a f t e r  th e  i l l n e s s  a s  b e fo r e  |
!

i t .  R e la p s in g  f e v e r  was n o t  a s e r io u s  ca u se  o f  

d ea th  among T u rk ish  p r is o n e r s ;  f i f t y  o f  t h e s e  w ere |

exam ined in  s u c c e s s io n  p o s t  mortem by th e  l a t e  I

' P r o fe s s o r  F ergu son  o f  C a ir o , in  autumn 1 9 1 8 , and I
 ̂ !
I d ea th  was u s u a l ly  due to  some bow el c o n d it io n  such  a s  I

d y s e n te r y , or to  some lung c o n d i t io n .  |
I .  i

The m o r t a l i t y  among E g y p tia n s  t r e a t e d  a t  No, 3 

P g y p tia n  H o s p ita l  « a s  h ig h ,  and during th e  sp r in g  o f  

I  1 9 1 8 , th e r e  wĝ s a d e a th  r a t e  o f  2 8 /  o v er  a s e r i e s  o f  

I  a t  l e a s t  700 c a s e s .  The m ost common p e r io d  f o r  

I  d ea th  t o  o ccu r  seem ed to  be d u rin g  th e  o r i g i n a l  f e v e r  

I or  during th e  f i r s t  a p y r e x ia l  p e r io d ,  b u t I  can n o t  be 

a b s o lu t e ly  c e r t a in  on t h i s  p o i n t ,  a s  r e l i a b l e  h i s t o r i e s  

w ere n o t  a lw ays a v a i l a b l e ,  A m oribund p a t ie n t  was 

I u s u a l ly  h ig h ly  f e v e r e d  and s tu p o r o u s  o r  p erh a p s  

I  d e l i r i o u s ,  and h e  became com atose b e fo r e  d e a th , I  

I remember w e l l  f i v e  c a s e s  o f  r e la p s in g  f e v e r  ly in g
I

s id e  by s i d e ,  two o f  whom w ere in  a s t a t e  o f  deep coma 

and w ere w it h in  an hour o r  two o f  d e a th . Two o f  th e  

o th e r s  w ere s tu p o r o u s , on ly jab le  to  f o l lo w  one w it h  | 

t h e i r  e y e s ,  and to  in d ic a t e  t h i r s t  by g e s t u r e s ,  w h i le  |

th e  f i f t h  man, a lth o u g h  somewhat h e a d y , was c o n s id e r -  j
• j

; ed f i t  to  s ta n d  an i n j e c t i o n  o f  " 606" ; h e  d ie d  |

a l s o  b e fo r e  tw e lv e  h o u rs  w ere g o n e , / I
D eath  a ls o  o c cu r re d  d u rin g  th e  l a t e  co n v a 3 [S ^ en t j 

p e r i o d /
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p e r io d ,  u s u a l ly  in  a c a s e  w h ich  had had two known 

r e la p s e s  b e fo r e  th e  f e v e r  f i n a l l y  s e t t l e d .  In  such  

c a s e s  marked seco n d a ry  anaem ia and extrem e d e b i l i t y  

w ere v e r y  nsarked f e a t u r e s ;  a d eg ree  o f  d ia r r h o e a  

or a c t u a l  c h r o n ic  d y se n te r y  was o f t e n  p r e s e n t  a l s o ,  

w h ile  p a in f u l  e y e  tr o u b le  m igh t make an a d d i t io n a l  

d r a in  on th e  p a t i e n t ’ s v i t a l i t y .  Such a p a t ie n t  w as 

n o t  much more than a l i v i n g  s k e le t o n  b e fo r e  d e a th ,  

w ith  th e  su b cu ta n eo u s  f a t  u se d  u p , and th e  b on es  

a p p a r e n tly  co v ered  w ith  dry s k in  and n o th in g  m ore. 

P o s t  Mortem th e  s p le e n  was th e  organ w h ich  showed  

th e  m ost o b v io u s  ch a n g es; i t  was u s u a l ly  o f  la r g e  

I s i z e  and o f t e n  d i f f l u e n t ;  i n f a r c t s  w ere common,

I Cloudy ^ w e llin g  o f  l i v e r  and k id n e y s  was commonly 

p r e s e n t .

The m o r t a l i t y  among E g y p tia n s  in  K an tara  com- 

: p a r e s  u n fa v o u ra b ly  w ith  th e  m o r t a l i t y  in  r e la p s in g  

f e v e r  e p id e m ic s  q u oted  from  o th e r  c o u n t r ie s ,  b u t i t  

i s  in  k eep in g  w it h  th e  m o r t a l i t y  o f  th e  b i l i o u s  

ty p h o id  c a s e s  d e s c r ib e d  by G r ie s ç in g e r  a s  o c c u r r in g  

in  Egypt in  1 8 6 1 , In  Tonkin a cco rd in g  t o  P rlm et  

(T ra n s , XVII I n t e r n a t io n a l  C on gress o f  M ed ic in e  

London 1913) th e  m o r t a l i t y  f e l l  from  about 7 5 /  o r  

5 0 /  to  5/ ,  on ce  tr e a tm e n t by "606" was in tr o d u c e d .

In  In d o-C h in a  th e  m o r t a l i t y  f e l l  from  6 9 /  in  1911e
t o  4 ,2 /»  in  1913 f o r  a s im i la r  r e a so n  (^Bul#, S o c ,

Med. C h ir , de I ’ In d o -C h in a  1 9 1 4 .)  M urchison  g i v e s  

a shade above 4/  a s  th e  m o r t a l i t y  among 1 8 ,0 0 0  c a s e s

t r e a t e d /
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t r e a t e d  in  th e  London F ev er . H o s p ita ls d u r ln g  th e  

n in e t e e n t h  c e n tu r y , and t h a t  w a s , o f  c o u r s e ,  w ith o u t  j 
th e  "606" tr e a tm e n t w h ich  was th e  r o u t in e  at th e

I
K antara h o s p i t a l .  3 0 /  i s  g iv e n  a s  th e  m o r t a l i t y  

d u r in g  an ep id em ic  in  th e  U n ited  P r o v in c e s  in  I n d ia  

(In d ia n  M ed ica l G a z e tte  1 9 1 3 ) ;  "606" was n o t u sed

i n  th e  tr e a tm e n t o f  t h i s  e p id e m ic . Among th e  

c i v i l i a n  p o p u la t io n  o f  Egypt th e  f o l lo w in g  sire th e  

f ig u r e s  f o r  th e  y e a r s  1916 t o  1 9 1 9 Î -

C a s e s . M o r t a l i t y .

1916 1 0 ,4 9 4  8 .3

1917 1 1 ,1 5 8  9 .3

1918 1 3 ,9 2 6  1 2 .1

1919 3 ,2 2 1  1 8 .3

A j u s t  com p arison  o f  t h e s e  v a r io u s  f ig u r e s  i s  

d i f f i c u l t ,  a s  in  t h e  f i r s t  p la c e  i t  i s  n o t made 

c le a r  on what l i n e s  a d ia g n o s i s  o f  r e la p s in g  f e v e r  

h as been  made in  th e  d i f f e r e n t  e p id e m ic s ,  w h eth er a  

c l i n i c a l  d ia g n o s is  h a s  been  ta k e n  as s u f f i c i e n t ,  or  

w h eth er th e  f in d in g  o f  th e  s p ir o c h a e t f  i n  th e  b lo o d  

h as been  in v a r ia b ly  r e q u ir e d .  One has no means o f  

d e te r m in in g  a c c u r a t e ly  what q u a l i t y  o f  a t t e n t io n  and 

tr e a tm e n t w ere a v a i la b le  in  ea ch  a r e a , how soon  

s p e c i f i c  tr e a tm e n t was g iv e n  t o  eahh c a se  d ia g n o se d ,  

and what m easu res o f  i s o l a t i o n  w ere ta k e n . Then, 

i n  th e  f ig u r e s  quoted  f o r  E g y p t, f o r  ex am p le , i t  i s  |

v e r y  p ro b a b le  t h a t  a h ig h e r  m o r t a l i t y  w ould be g iv e n ;
I

i f  i t  w ere p o s s ib l e  t o  make a v e r y  th o ro u g h  p o st  

mort em /



mortem e x a m in a tio n  in  a l l  o a s e s  o f  d e a th  a s c r ib e d  t o  ! 

p y r e x ia  o f  unknown o r i g i n .  A lso  th e  f ig u r e s  f o r  j  

Egypt in c lu d e  c a s e s  o c c u r r in g  at a l l  a g es  and in  b o th  I
; I
; s e x e s ,  w h ereas th e  K antara c a s e s  w ere a l l  m a le s , w ith j  

: a g es  r a n g in g  from  about 18 t o  4 5 . |

V a r io u s  p o in t s  f a l l  t o  be c o n s id e r e d  a s p o s s ib ly  j
! I
i h a v in g  t o  do w ith  t h e  h ig h  m o r t a l i t y  a t K antara, and j
! !
; among t h e s e  i s  la c k  o f  s u f f i c i e n t  or p rop er fo o d .  I
i  I
; T h is  can n o t be reg a rd ed  as h a v in g  a n y th in g  t o  do w ith  

; th e  h eavy  m o r t a l i t y ,  a s  th e  r a t io n  s c a le  f o r  E gyp tian s  

I was v e r y  am ple, i t  was s p e c i a l l y  arran ged  t o  s u i t  h i s  

I n a tu r a l  t a s t e s ,  and in  a p la c e  l i k e  K antara th e r e  

I was n e v e r  a s h o r ta g e .  A v^ ry  co m fo r ta b le  s c a le  o f  

I w in te r  c lo t h in g  a l s o  was a llo w e d , e s p e c i a l l y  d u r in g  

i th e  l a t e r  y e a r s  o f  th e  w ar. The g e n e r a l c o n d it io n s  

} o f  l i f e ,  h ow ever, o f  an E g y p tia n  on s e r v i c e ,  w ere  

v e r y  d i f f e r e n t  to  what he had been accustom ed t o  in  

E gyp t. The w in te r s  in  so u th e r n  P a le s t in e  and a lo n g  

th e  Suez C anal c o u ld  be v e r y  t r y i n g ,  and th e  tem p er-  

: a tu re  betw een  s u n se t  and s u n r is e  o f t e n  k ep t v e r y  

low : t h e r e  was o f t e n  c o n s id e r a b le  r a i n f a l l  in

P a le s t in e  a l s o ,  m aking l i f e  under camp c o n d it io n s  

n o t a p le a s a n t  o n e . A member o f  a la b o u r  gang had 

u s u a l ly  a f a i r l y  s te a d y  day o f  work t o  d o , and he 

co u ld  n o t ta k e  a day or two o f f  d u ty  when n ot f e e l i n g  

ju s t  q u ite  f i t ,  a s  he co u ld  so  e a s i l y  do a t home. 

A lth ou gh  m e d ic a lly  exam ined b e fo r e  e n l i s t m e n t ,  no

v e r y  h ig h  sta n d a rd  o f  h e a l t h  was demanded: in d eed  I
I

i t /
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i t  w ould have been  d i f f i c u l t  t o  f in d  an E gyp tian  

p ea sa n t f r e e  from  some form  o f  l a t e n t  s e r io u s  

d i s e a s e .  B i l h a r z i a s i s  u r in a r y  or r e c t a l ,  a f f e c t e d  

w e l l  o v er  5 0 /  o f  th e  men, w h i le  A nohylostam e o v a , 

c y s t s  o f  Entamoeba H i s t o l y t i c a  or o th e r  i n t e s t i n a l  

p a r a s i t e  c o u ld  be fou n d  in  a lm ost any s t o o l  

exam in ed . E nlargem ent o f  th e  s p le e n ,  v e n e r e a l  

d is e a s e  and trach om a w ere o f t e n  s e e n .  The f a i r l y  

s tr e n u o u s  c o n d it io n s  o f  s e r v i c e  must have t o ld  more 

h e a v i ly  on men a f f e c t e d  w ith  one or o th e r  o f  th e  

above c o n d i t io n s ,  th a n  w ould have been th e  c a se  had 

th e y  b een  f r e e  from  d i s e a s e ,  and must have made 

them  in  p o o rer  c o n d it io n  t o  r e s i s t  f r e s h  d is e a s e  

when i t  Came. A p a t ie n t  w ith  a marked d eg ree  o f  

anaem ia or  w ith  a d y s e n t e r ic  bow el i s  n o t in  good 

c o n d it io n  fo r  r e s i s t i n g  a h eavy  i n f e c t i o n  o f  

s p ir o c h a e t e s  in  h i s  b lo o d .

The f o r c e  o f  th e  m en ta l a t t i t u d e  o f  th e  Egyptian  

p a t ie n t  t o  d i s e a s e  i s  d i f f i c u l t  t o  v a lu e ;  he 

c e r t a i n l y  ten d e d  t o  c o n s id e r  h i s  c o n d it io n  as a 

v i s i t a t i o n  from  A lla h ,  and to  regard  t h e  u lt im a te  

i s s u e  o f  th e  f e v e r  as o u t s id e  h i s  own c o n t r o l ,  but 

I  n ev er  found  a p a t ie n t  so  c o m p le te ly  a f a t a l i s t  

ae t o  r e f u s e  h i s  im j e o t io *  o f  " 606" . An B g y p tla a  

m ight c e r t a i n l y  n o t do h i s  b e s t  iki th e  m a tter  o f  

ta k in g  n o u r is h in g  f l u i d s ,  but he would n o t f a i l  t o  

d rin k  an abundance o f  c o ld  w a te r .

A b so lu te  co n fin em en t t o  bed was a t t im e s  

d i f f i c u l t /
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 ̂ d i f f i c u l t  to  e n f o r c e ,  a s  a p a t ie n t  would n ot h e s i t a t e  
I I
i i f  a t  a l l  f i t  t o  le a v e  h i s  bed t o  g e t  a d r in k  or go j

-  I
t o  th e  l a t r i n e ,  and th e  E g y p tia n  o r d e r l i e s  w ere n ot  

; l o a t h  t o  en cou rage su c h  d o in g s  and th e r e b y  sa v e  th em - i 

i : s e lv e s  some w ork. The good n u r s in g  and d e t a i l e d  

I o b s e r v a t io n  o f  a B r i t i s h  c a se  must c e r t a i n l y  have  

i  b een  o f  g r e a t  V a lu e , s p e c i a l l y  in  r e d u c in g  c o m p lic a t -  

I ; io n s  d u r in g  c o n v a le s c e n c e ,  w h ereas an E g y p tia n  at 

t im e s  r e c e iv e d  v e r y  l i t t l e  o u t s id e  h e lp  d u r in g  h i s  

: w h ole  i l l n e s s  e x c ep t from  h i s  "606" i n j e c t i o n .  An

I  E g y p tia n  c o n t r a c t in g  r e la p s in g  f e v e r  in  Egypt w ould
I
I  be a b le  t o  r e c e iv e  v e r y  e f i i c i e n t  tr e a tm e n t and in  

! p a r t ic u la r  good n u r s in g  i n  a Government h o s p i t a l ,

I w h ereas th e  n u r s in g  o f  a p a t ie n t  in  an army h o s p i t a l  

iw as o f t e n  v e r y  p o o r ly  c a r r ie d  o u t ,  th e  E gyp tian  

I o r d e r l i e s  b e in g  g e n e r a l ly  b e r y  im p e r fe c t ly  t r a in e d .

I  Im m unity.

In  A fr ic a n " y ic k  F ev er  a c e r t a in  d eg ree  o f  im n u n ity  

t o  s e r io u s  a t ta c k s  in  l a t e r  l i f e  i s  s a id  t o  be  

a c q u ir ed  by an a t ta c k  in  c h ild h o o d , but t h i s  d o es  n ot  

seem  t o  be t r u e  o f  r e la p s in g  f e v e r  as s e e n  in  E g y p t. 

Immunity a f t e r  r e la p s in g  f e v e r  in  Egypt was o f  v e r y  

I sh o r t  d u r a t io n ,  and one a t ta c k  d id  n o t seem  t o  

j  m od ify  in  any way a s u c c e e d in g  one; s e v e r a l  c a s e s  had

I a secon d  a t ta c k  w it h in  s i x  m onths o f  th e  f i r s t  o n e .
I
I  D ia g n o s is .

The d ia g n o s is  o f  r e la p s in g  f e v e r  was n o t m d e  in
!

I K antara and "606" was n o t g iv e n ,  u n le s s  a s  a r e s u l t  ofl\
I
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t h e  s p e c i f i c  s p ir o c h a e te  in  th e  b lo o d . In  a c a se  

w here symptoms w ere a t a l l  s e v e r e  i t  was v e r y  ra r e  

mot t o  f in d  s p ir o c h a e t e s  in  th e  f i r s t  f i l m  exam ined  

and u s u a l ly  in  c o n s id e r a b le  num bers.

O c c a s io n a l ly ,  h ow ever , a seco n d  f i l m  v;as required^  

ta k en  p erh ap s tw e lv e  or  tw e n ty  fo u r  h ou rs a f t e r  th e

form er o n e . In  one c a se  w it h  m ild  o n s e t ,

s p ir o c h a e t e s  w ere o n ly  fou nd  in  th e  t h ir d  f i l m  

exam ined: t h i s  f i l m  was ta k e n  f o r t y  e ig h t  h ours

a f t e r  th e  p a t ie n t  became i l l ,  i t  was made from  

b lo o d  drawn from  th e  m edian b a s i l i c  v e i n ,  and even  

th e n  i t  o n ly  r e v e a le d  one or  tw o s p ir o c h a e t e s  a s  

th e  r e s u l t  o f  f i f t e e n  m in u tes  c a r e f u l  s e a r c h .

The symptoms o f  t h i s  c a s e  w ere much more s u g g e s t iv e

o f  commencing ty p h u s  th a n  o f  r e la p s in g  f e v e r ,  and,

but f o r  th e  ex a m in a tio n  o f  th e  ven ou s b lo o d , h i s  

d ia g n o s is  w ould h ave b een  m is se d  f o r  a few  d a y s .

I t  was th e  r o u t in e  in  K antara t o  exam ine th e  

f i l m s  s ta in e d  w ith  Leishraan’ s  s t a i n ,  and n o t t o  u se  

t h e  dark f i e l d  i l lu m i n a t i o n .  BHe f o m e r  method 

y ie ld e d  v e r y  s a t i s f a c t o r y  r e s u l t s ,  and i t  was in d eed  

th e  o n ly  method w h ich  co u ld  be put in t o  o p e r a t io n  

when f i f t y  or more f i l m s  had t o  be exam ined d a i l y ,  

i n  a d d it io n  t o  o th e r  la b o r a to r y  w ork. The 

ex a m in a tio n  o f  f r e s h  blood i s  v e r y  s a t i s f a c t o r y  when 

c a s e s  are fe w , but i t  would be v e r y  awkward t o  

arrange i t  f o r  la r g e  num bers, u n le s s  an ample 

la b o r a to r y  s t a f f  w ere a v a i l a b l e .  I  n ev er  heard  o f  j 
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any la b o r a to r y  w orker w it h  th e  B .E .F . i s o l a t i n g  th e  

s p ir o c h a e te  from  th e  u r in e ,  t e a r s ,  or  c e r e b r o - s p in a l  

f l u i d ,  n o r  y e t  o f  anyone u s in g  feo r o o u th a l* o  r e a c t io n  

as a method o f  d ia g n o s is  in  th e  f e b r i l e  s ta g e :  

n o th in g  was e v e r  s a id  as t o  tia s  p r e s S S ^  o f  

ch lam yd ozoa l b o d ie s  in  la b o r a to r y  r e p o r t s  on f i l m s .

A m oderate l e u c o c y t o s i s  was th e  r u le  w ith  about 75% 

n e u tr o p h il  polym orphs p r e s e n t :  n o t much w e ig h t can

be g iv e n  t o  any in c r e a s e  found  in  th e  e o s in o p h i l s  

o r  la r g e  m on on u clears i n  E g y p t ia n s , ow ing t o  th e  

v e r y  la r g e  chance o f  t h i s  d ep en d in g  on some o th e r  

e x c i t i n g  c a u s e ,  su c h  a s  b i l h a r z i a s i s  o r  c h ro n ic  

m a la r ia .

Most f i lm s  from  an o r d in a r y  c l i n i c a l  c a se  showed 

a t  l e a s t  one s p ir o c h a e te  t o  t h e  f i e l d ,  and in  a h eavy  

i n f e c t i o n  10 t o  20 s p ir o c h a e t e s  m ight be p r e s e n t .

The s p ir o c h a e t e s  w ere v e r y  s le n d e r ,  and , a s  th e y  

r a r e ly  met th e  eye  in  e x a c t ly  th e  same fo c u s  a s th e  

b lood  c o r p u s c le s ,  th e y  co u ld  v e r y  e a s i l y  be o v er lo o k ed  

I in  a f i l m ,  u n le s s  one w ere on th e  lo o k -o u t  f o r  them .

I In  th e  s k e tc h e s  accom p an yin g , drawn from  f i lm s  made

I from  c a s e s  t r e a t e d  i n  Kantara* an endeavour has b een
1
I  made t o  rep ro d u ce  th e  “fa r -sw a y n e ss"  and alm ost  

v a g u en ess  o f  th e  s p ir o c h a e t e s  a s  compared w ith  th e  

c o r p u s c le s ; ,  th e  l a t t e r  seem  t o  dom inate th e  p ic t u r e ,  

w ith  th e  s p ir o c h a e t e s  a s  o f  s im p ly  t h ir d  r a t e  hmt- 

:p o r ta n c e . In  le n g t h  th e  s p ir o c h a e t e s  average  about 
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I t h r e e  t im e s  th e  w id th  o f  a red  b lo o d  c o r p u s c le :  s h o r t -

: e r  form s o c c a s io n a l ly  o c c u r , and r a r e ly  what appears!
I

t o  be one o f  d o u b le  le n g t h  can be s e e n ,  w ith  a p o r t io n  

! tow ard s th e  c e n tr e  d i s t i n c t l y  th in n e r  th a n  th e  r e s t .  |

I The s p ir o c h a e t e s  ta k e  up a v e r y  g r e a t  v a r i e t y  o f  I
1

I p o s i t i o n s ,  and an e x a m in a tio n  o f  la r g e  numbers o f  !
i j
I  them  show s a lm ost no tw o w ith  e x a c t ly  th e  same curvesL
I  I
I The eye in  exam in in g  f i e l d  a f t e r  f i e l d  f in d s  a s  |

i  c o n s ta n t  a v a r i a b i l i t y ,  a s  d o es  th e  f in g e r  in  exam- 

I  l i n i n g  th e  p u ls e  in  a u r ic u la r  f i b r i l l a t i o n :  th e r e

I  seem s t o  be a lm ost a r e f u s a l  on th e  p a r t o f  th e  

I  s p ir o c h a e t e s  t o  ta k e  up s im i la r  p o s i t i o n s .
I
I S p ir o c h a e te s  l y in g  i n  an ex ten d ed  p o s i t i o n  are  r a r e ,

I and , i f  s o ,  t h r e e  open w aves are  about th e  maximum;

I  a n y th in g  o f  th e  n a tu r e  o f  a s e r i e s  o f  somewhat t i g h t  

i and more or  l e s s  r e g u la r  c u r v e s ,  su c h  a s  are  shown
I
I by th e  S p ir o c h a e ta  R ecu rren t#  i s  v e r y  r a r e ly  s e e n .

I The fo r m a tio n  o f  a com p lete  lo o p  i s  common, and o f t e n  

I  tw o s p ir o c h a e t e s  form  a s o r t  o f  t a n g le  o f  lo o p s ,  so

I t h a t  i t  i s  v e r y  hard t o  t e l l  w h ich  p a rt o f  th e  ta n g le
I
I b e lo n g s  t o  one s p ir o c h a e t e  and \7h ich  t o  a n o th e r , or  

I w h eth er t h e r e  may n o t be a t h ir d  s p ir o c h a e te  in v o lv e d  

I i n  th e  group: one t a n g le  o f  s p ir o c h a e t e s  w i l l  be

I found in  a lm ost e v e r y  f i e l d  o f  a h e a v i ly  in f e c t e d  

I f i l m .

W hile th e  m orphology o f  t h e s e  s p ir o c h a e t e s  o f  

I  E g y p tia n  r e la p s in g  f e v e r  ap p ears t o  d i f f e r  o o n s id e r -  

I : a b ly  from  th a t  o f  th e js p ir o o h a e te s  d e s c r ib e d  from  

■ o t h e r /



«* È7 ""

1 *



— 28 —

*v

A
/mt

êV



— 29  —

o th e r  e p id e m ic s ,  t h i s  d i f f e r e n c e  may s im p ly  depend  

on th e  r e g u la r  u se  o f  s t a in e d  p r e p a r a t io n s .  MaoPie 

and Yorke (A n n als o f  T r o p ic a l M e d ic in e , L iv e r p o o l  

1917) s t a t e  v e r y  d e f i n i t e l y  th a t  th e y  w ere u n a b le  t o  

d is c o v e r  any m o r p h o lo g ic a l d i s t i n c t i o n s  b etw een  th e  

s p ir o c h a e t e s  c a u s in g  E uropean , In d ia n  and A fr ic a n  

r e la p s in g  f e v e r ,  w h ile  Faatham  ( B r i t i s h  M ed ica l 

J o u rn a l 1916) s y y s  t h a t  th e  number o f  th e  c o i l s  i n  a 

s p ir o c h a e t e  i s  n o t a s p e c i f i c  c h a r a c te r  but i s  

p r im a r ily  dependent on i t s  r a t e  o f  m o tio n . The 

te n d e n c y  in  th e  E g y p tia n  s p ir o c h a e t e ,  h ow ever , t o  th e  

fo r m a tio n  o f  lo o s e  i r r e g u la r  w aves w ith  v e r y  commonly 

a co m p le te  lo o p  and o f t e n  a t a n g le  o f  lo o p s  sh o w in g , 

makes a v e r y  d i f f e r e n t  p ic t u r e  t o  t h a t  u s u a l ly  g iv e n  

o f  a r e la p s in g  f e v e r  f i l m .

D i f f e r e n t i a l  D ia g n o s is .

D uring th e  f i r s & e f g h t  h o u rs a c a se  o f  r e la p s in g  

f e v e r  m ight e a s i l y  s u g g e s t  some o th e r  c o n d i t io n .

Owing t o  th e  p r e se n c e  o f  l i c e  in  la r g e  numbers on 

p a t ie n t s  on a d m is s io n , ty p h u s f e v e r  had t o  be k ep t  

v e r y  th o r o u g h ly  i n  m ind, but i t  was o n ly  a c a se  o f  

r e la p s in g  f e v e r  w ith  v e r y  m ild  o n se t  th a t  s u g g e s te d  

c l i n i c a l l y  an o r d in a r y  c a s e  o f  ty p h u s . As o a s e s  

o f  sm a ll-p o x  o c c a s io n a l ly  o ccu rred  among th e  Egypt

i a n s ,  i t  was a lw ays p o s s ib l e  f o r  an e a r ly  s m a ll

pox &ase Vo be t r e a t e d  a s r e la p s in g  f e v e r  u n t i l  

n e g a t iv e  b lo o d  f i lm  e x a m in a tio n s  and th e  appearance  
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o f  th e  c h a r a o t e r i s t io  sm alljpox r a s h  s e t t l e d  th e  

d ia g n o s i s .  In  d e a l in g  w ith  p a t i e n t s ,  o f  whom o n ly  

an o c c a s io n a l  one knew any E n g l is h ,  i t  was o f t e n  v e r y  

d i f f i c u l t  t o  g e t  an e x a c t  h i s t o r y  in  r e g a r d .to  th e  

d u r a t io n  o f  th e  i l l n e s s ,  th e  e a r ly  symptoE# and th e  

p r e se n t  f e e l i n g s  o f  th e  p a t i e n t ,  and a l l  th e  s t r e s s  

had t o  be l a i d  on th e  la b o r a to r y  f i n d i n g s ,  u n le s s  

when a c a s e  had been  i l l  f o r  a few  d a y s , and a lr e a d y  

showed some c h a r a c t e r i s t i c  s ig n  or symptom. I t  was 

c e r t a i n l y  a w is e  t h in g  f o r  th e  p er so n  t a k in g  b lood  

f i lm s  t o  be wary o f  r e c e iv in g  l i c e ,  f l e a s  or sputum  

from  th e  p a t i e n t ,  a s  ty p h u s , p la g u e  and m e n in g it is  

o c c a s io n a l ly  o ccu rred  among a  s e r i e s  o f  r e la p s in g  

f e v e r  c a s e s .  C ases c l i n i c a l l y  s u g g e s t iv e  o f  W e i l 's  

D is e a s e  d id  n o t o ccu r  a t K antara among E g y p tia n s , and 

no b lo o d  f i lm s  w ere r e p o r te d  a s c o n ta in in g  th e  

L e p to s p ir a  I c te r o h a e m o r r h a g ia f  o r  any organ ism  r e -  

ise m b lin g  i t .

P r o g n o s is .

The p r o g n o s is  i n  t%e c a se  o f  B r i t i s h  tr o o p s  was 

%lways good: a lo n g  c o n v a le s c e n c e  w as, h ow ever,

i n e v i t a b l e ,  when a c a s e  had gone on t o  tw o or  th r e e  

r e la p s e s  w ith o u t  h a v in g  s p e c i f i c  tr e a tm e n t .  The 

o u tlo o k  in  reg a rd  t o  E g y p tia n s  had t o  be v e r y  much 

more guarded: d ea th  was c e r t a i n l y  f r e q u e n t ly  th e

i s s u e  ev en  in  c a s e s  t r e a t e d  e a r ly ,  c a s e s  in  w h ich , 

t o o ,  th e  p h y siq u e  o f  th e  p a t ie n t  had appeared v eg y  

go o d . The o u t lo o k  f o r  p a t ie n t s  who w ere worn out 
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and anaem ic on a d m iss io n  was a p oor o n e , and a lo n g  

c o n v a le sc e n c e  a t b e s t  was c e r t a in  f o r  them , w ith  th e  

v e r y  l i k e l y  p o s s i b i l i t y  o f  eye  t r o u b le  or  d y se n te r y  

s e t t i n g  in  a l s o .  ' C ases l i k e l y  t o  r e q u ir e  a lo n g  

c o n v a le s c e n c e  w ere u s u a l ly  d isc h a r g e d  t o  t h e i r  homes: 

th e  p r o c e s s  o f  g e t t in g  them  r e s to r e d  t o  a c o n d it io n  

o f  a c t iv e  p h y s ic a l  h e a l t h  was a v e r y  lo n g  o n e , and , 

a s th e y  w ere a l l  on s h o r t  c o n t r a c t s  f o r  army s e r v ic e  

o f  about s i x  m o n th s^ d u ra tio n , i t  was more eco n o m ica l  

t o  l e t  them  com p lete  t h e i r  c o n v a le s c e n c e  a t home, 

a lth o u g h  a week or  tw o o f  work m ight be l o s t  from  

them , th a n  t o  r e t a in  them  in  h o s p i t a l  oo c o n v a le sc e n t;  

camp f o r  a p o s s ib l e  sh o r t  t im e  o f  s e r v ic e  p r io r  t o  

e x p ir y  o f  c o n t r a c t .  The o u t lo o k  f o r  E g y p tia n s  

was made w orse by th e  p r e se n c e  o f  o th e r  d i s e a s e s ,  

w h ich  o f t e n  became a c t iv e  as an a f t e r - e f f e c t  o f  th e  

r e la p s in g  f e v e r :  a s  a r u l e ,  a l s o ,  E g y p tia n s  f i lm s

showed a h eavy  i n f e c t i o n  o f  s p ir o c h a e t e s ,  w h ich  was an 

in d ic a t io n  f o r  e a r ly  tr e a tm e n t and c a r e f u l  a f t e r ^  

a t t e n t io n  f o r  r e l a p s e s .  I  can  s e e  no r e a l  r e a s o n ,  

h ow ever , why th e  p r o g n o s is  fo r  E g y p tia n s  co u ld  n o t  

have b een  very ,m u ch  im p roved , i f  d i s i n f e c t i o n ,  

i s o l a t i o n ,  n u r s in g  and trea tm en t had been  a v a i la b le  

f o r  them  i n  th e  same co m p le te  way a s  i t  was a v a i la b le  

f o r  B r i t i s h  t r o o p s : ,  i n  p a r t i c u l a r ,  i n e f f i c i e n t  

a t t e n t io n  on th e  p a r t  o f  th e  E g y p tia n  o r d e r l i e s  m ery  ̂

g r e a t ly  in c r e a s e d  th e  chance o f  d ea th  o c c u r r in g .

The p r o g n o s is  f o r  s t r a y  c a s e s  among E g y p tia n s  was 
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th o r o u g h ly  good , p ro v id e d  th e r e  was ad eq u ate l e i s u r e  

f o r  th e  B r i t i s h  s t a f f  t o  th o r o u g h ly  s u p e r v is e  t r e a t -  

: ment from  s t a r t  t o  f i n i s h .  I t  was e s s e n t i a l l y  th e  

th e  ep id em ic  n a tu r e  o f  th e  d i s e a s e  in  1918 and th e  

in a d e q u a te  p r o v is io n  t o  m eet i t  under th e  c o n d it io n s  

e x i s t i n g  a t th e  t im e  th a t  made th e  p r o g n o s is  fo r  

E g y p tia n s  su c h  a poor o n e .

P r o p h y la x is .

P r o p h y la c t i c a l ly  th e  d e s t r u c t io n  o f  l i c e  was th e  

im p ortan t m easu re , but th e  c a r r y in g  o f  t h i s  out i n  

th o ro u g h  d e t a i l  was o f t e n  a d i f f i c u l t  m a tte r .  I t  

was e a sy  t o  g e t  a company o f  la b o u r e r s  t o  s t r i p  and 

b undle up t h e i r  c lo t h e s  f o r  th e  d i s i n f e c t i o n ,  but i t  

r e q u ir e d  a v e r y  c a r e f u l  and u n w eary in g  o v e r s e e r  t o  

make su r e  th a t  no le a t h e r  b e l t  esca p ed  d i s i n f e c t i o n ,  

and th a t  no l i t t l e  p u rse  o r  bag was h id d en  i n  th e  hand 

o f  i t s  ow ner; even  a p ie c e  o f  s t r i n g  t i e d  round th e  

anfele had t o  be rem oved, l i c e  eg g s  b e in g  u s u a l ly

e a s i l y  d e t e c t a b le  i n  th e  k n o t .

The p r in c ip le  ty p e  o f  d i s i n f e c t i o n  in  K antara  

was a chamber h e a te d  w ith  s tea m  and equ ipped  w ith  a 

t r o l l e y  s e t  on r a i l s  ru n n in g  up th e  c e n tr e  and s h e lv e  

on e i t h e r  s i d e .  T em peratures reco rd ed  by a t h e r -  

:mometer p la c e d  i n s i d e  some c lo t h e s  j u s t  w ith in  th e  

door w ere u s u a l ly  about 2 1 2 ^ ,  but th e  chambers had  

th e  d isa d v a n ta g e  o f  b e in g  u n p ro v id ed  w ith  any perma

n e n t  means o f  in d ic a t in g  th e  in s id e  tem p era tu re  
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when th e  stea m  was o n . The m orning sun i n  Egypt in  

midsummer was n ot a s tr o n g  in c e n t iv e  t o  har^ w ork, 

and th e  E g y p tia n  e n g in e e r  in  ch arge  o f  th e  d i s i n -  

i f e c t i o n  c o u ld  sa v e  h im s e lf  much s h o v e l l in g  o f  c o a l  

by n o t tu r n in g  th e  f u l l  volum e o f steam  from  th e  

b o i l e r  i n t o  th e  d i s i n f e c t i n g  cham ber, th e r e b y  

e f f e c t i n g  an economy o f  h i s  s t r e n g t h  and o f  h i s  c o a l  

and s p a r in g  th e  l i v e s  o f  many l i c e  and l i c e  e g g s .  

A p p lic a t io n  was made f o r  a B r i t i s h  e n g in e e r  but t h i s  

c o u ld  n ot be g r a n te d . The a c t io n  o f  a d i s i n f e c t i n g  

chamber o f  t h i s  s o r t  was at b e s t  a l i t t l e  d o u b tfu l;  

c e r t a i n l y  many eg g s  co u ld  be found on d i s i n f e c t e d  

c l o t h e s ,  v/h ich  w ere n o t browned n o r  y e t  had l e f t  

t h e i r  c h a r a c t e r i s t i c  u p r ig h t  p o s i t i o n .  A v e r y  

im p ortan t p o in t  was th e  t i g h t n e s s  o f  th e  b u n d les  o f  

c lo t h e s  and b la n k e ts ;  t e n  b la n k e ts  t i g h t l y  r o l l e d  

t o g e th e r  a lm ost e n t i r e l y  p r e v e n te d  any a c t io n  ta k in g  

p la c e  on a h e n 's  eg g  o t  on a p o ta to  p la c e d  i n  th e  

m id d le  o f  th e  r o l l ,  a f t e r  f o r t y ^ f iv e  m in u tes  in  th e  

cham ber. E x c e p t io n a l ly  a m oving lo u s e  was found on 

c lo t h in g  a f t e r  th e  f u l l  p e r io d  o f  s tea m in g ; i n  su ch  

a c a se  one f e l t  su r e  th a t  th e  c lo t h e s  had been  to o  

t i g h t l y  p a ck ed , or th a t  th e  e n g in e e r  had n ot been  

h e a t in g  up p r o p e r ly .  S m a ller  d i s i n f e c t o r s  a c t in g  

under p r e s su r e  produced more r e l i a b l e  r e s u l t s  th a n  

d id  th e  la r g e  chamber d e s c r ib e d ,  but t h e i r  sm a ll  

c a p a c ity  was v e r y  much a g a in s t  them: w ith  them  a ls o

th e  p o o r e s t  r e s u l t s  on l i d e  and eg g s  w ere g o t by 
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pack ing b u n d les  o f  c lo t h in g  to o  t i g h t l y .

W hile th e  c lo t h e s  w ere in  th e  d i s i n f e c t o r . t h e  men 

w ere b a th ed  in  a s o lu t io n  o f  c r e s o l ,  (2% ), w ith  some

t im e s  N .C .I .  powder (1%) s o f t  soap  (1%), and p a r a f f in  

(1%) ad d ed . Each man had r a th e r  l e s s  th a n  one m inute  

i n  th e  w a ter  and he was in s t r u c t e d  t o  g iv e  h i s  

a x i l l a r y  and p u b ic  h a ir  a v e r y  good r u b b in g . T h is  

b a th in g  had v e r y  l i t t l e  e f f e c t  on th e  eg g s  bût i t  

c e r t a in ly  red u ced  th e  number o f  l i c e  when w e l l  c a r r ie d  

out •

The tr e a tm e n t o f  lo u s e y  s c a lp s  w^s a b ig  problem  

In d e a l in g  w ith  E g y p tia n s  i n  th e  m ass. In  one s m a ll  

h o s p i t a l  in  H an tara  i t  was th e  r u le  t o  sh ave th e  h ea d s, 

and, i f  n e c e s s a r y ,  th e  a x i l l a r y  and pubid  h a ir  o f  a l l  

c a s e s  on a d m iss io n : t h i s  was found  th e  o n ly  th o ro u g h

method o f  s e d u r in g  t h a t  p a t i e n t s  were r e c e iv e d  f r e e  or  

p r a c t i c a l l y  f r e e  from  body v er m in . In  la r g e  h o s p it a le  

a c lo s e  cro p p in g  o f  th e  s c a lp  was a l l  t h a t  , co u ld  be 

managed w it h  th e  number o f  b a r b er s  and h a ir  c lip p p r #  

th a t  w ere o r d in a r i ly  a v a i la b le :  th e  b a rb ers  were
* f '

a lw ays w ork in g  under s t r e n g t h ,  a s  r e g u la r ly  one or

more went down w ith  r e la p s in g  f e v e r .  A sudden  

in c r e a s e  in  c a s e s  has been  n o te d  by W iese (Dej^t, fjed^  

Woch, 1918) f o l lo w in g  upon a la r g e  amount o f  h a ir  

c u t t i n g ,  and h as b een  a s c r ib e d  t o  th e  c r u sh in g  o f  l i c e

w ith  b lu n t s c i s s o r s .  No su c h  r e la t io n s h ip  co u ld  be

t r a c e d  in  th e  K antara o a s e s ,  h a ir  c u t t in g  b e in g  c a r r ie d  

on v e r y  s t e a d i l y  a l l  th e  y ea r  round in  th e  la b o u r  gang^ 
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w h i le  o a s e s  o ccu rred  on a la r g e  s c a le  o n ly  in  th e  

s p r in g  m on th s. A f o r t n i g h t l y  d i s i n f e c t i o n  was th e
/-" I I

r o u t in e  f o r  a l l  Egyjtlp^an la b o u r  com panies d u r in g  th e

l a s t  y ea r  o f  th e  w ar, and - e v e ry  500 men w ould in c lu d e  

one or two b a r b e r s .

For th o s e  w ork in g  amongst r e la p s in g  f e v e r  c a s e s  

s e v e r a l  s m a lle r  p o in t s  w ere fou n d  t o  be im p ortan t*

I t  was c o u r t in g  d i s a s t e r  t o  s i t  on a bed o r  on a  

c h a ir  in  a w ard, t o  l a y  a s id e  o n e 's  cap or t o  le a n  

a g a in s t  th e  t e n t  w a l l !  even  a b u n d le  o f  tem p era tu re  

c h a r ts  brought i n  from  th e  wards t o  th e  o f f i c e  m ight 

c o n c e a l one or  t # o  l i c e .  I t  was w is e  t o  work w ith  

o n e 's  s l e e v e s  r o i l e d  up , and n ot t o  u se  a gown, u n -  

; l e s s  th e  s a id  gown w ere k ep t in  a th o r o u g h ly  s a f e  

p la c e  when n o t in  u s e .  I t  was a l s o  w ise  t o  u se  

g lo v e s  when g iv in g  "GOG"; at l e a s t  one m e d ic a l o ffice:):  

w ork in g  in  a B r i t i s h  h o s p i t a l  and w ith  a B r i t i s h  

p a t i e n t ,  b e in g  d i r e c t l y  in f e c t e d  by th e  p a t i e n t ' s  

b lo o d . A n i g h t l y  ex a m in a tio n  o f  o n e 's  C lo th e s  fo r  

l i c e  or l i c e  e g g s  w as tim e  w e l l  s p e n t ,  and r e g u la r  

d i s i n f e c t i o n  o f  E gyp tian  batmen and m ess s e r v a n ts  was 

th o r o u g h ly  a d v is a b le ,  s p e c i a l  a t t e n t io n  t o  com p lete  

d i s i n f e c t i o n  b e in g  v e r y  n e c e s s a r y  im m e d ia te ly  a f t e r  

a man had r e tu r n ed  from  home l e a v e .  A c o n s id e r a b le  

amount o f  l i c e - b o r n e  d i s e a s e  must have been  i n t r o -  

:duced  in t o  E gyp tian  u n i t s  by men r e tu r n in g  from  

t h e i r  hom es, as r e la p s in g  f e v e r  and ty p h u s were v e r y  

p r e v a le n t  amongst th e  c i v i l i a n  p o p u la t io n  in  Egypt 
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d u rin g  p a r t  o f  th e  war p e r io d :  new r e c r u i t s  f o r

E g y p tia n  u n i t s  w ere d i s i n f e c t e d  a t  K antara b e fo r e  

g o in g  to  t h e i r  v a r io u s  d e p o ts ,  b ut t h i s  p ro ced u re  

was n o t  c a r r ie d  out in  th e  c a se  o f  men r e tu r n in g  from  

l e a v e .

T rea tm en t.

As r e g a r d s  a c t iv e  tr e a tm e n t ,  "606" was th e  r o u t in  

drug u s e d , and i t  was g iv e n  in tr a v e n o u s ly  i n  th e  form  

o f  S a lv a r sa n  o r  K h a rsiv a n , In  tw en ty  B r i t i s h  c a s e s  

t r e a t e d  p e r s o n a lly  or  o b se rv ed  in  C airo a d o se  o f  .6  

gram was g iv e n .  A l l  t h e s e  c a s e s  had had a t  l e a s t  

one r e la p s e  b e fo r e  b e in g  t r e a te d ;  none o f  them had a 

r e la p s e  a f t e r  r e c e iv in g  one i n j e c t i o n .  The i n j e c t -  

; io n s  w ere u s u a l ly  g iv e n  du rin g  an a p y r e x ia l  p e r io d :  

i f  g iv e n  during th e  f ë v e r ,  i t  was g iv e n  e a r ly  b e fo r e  

th e  p a t ie n t  had g o t  n ea r  h i s  c r i s i s .  A l l  t h e s e  

p a t ie n t s  had an u n in te r r u p te d  c o n v a le s c e n c e ,  i t s  

d u r a t io n  v a r y in g  d i r e c t l y  w ith  th e  d u r a tio n  o f  th e  

i l l n e s s  p r e c e d in g  tr e a tm e n t . One B r i t i s h  c a s e ,  

t r e a t e d  a t  K a n ta ra , r e c e iv e d  an i n j e c t i o n  o f  ,3  gram  

S a lv a r sa n  w it h in  tw e lv e  h ou rs o f  ta k in g  i l l :  tw e lv e

h o u rs  l a t e r  h i s  tem p era tu re  and h i s  g e n e r a l  symptoms 

had e n t i r e l y  s e t t l e d ,  and th e r e  was no su b seq u en t  

r e la p s e .  A nother B r i t i s h  p a t ie n t  a t K antara was 

g iv e n  . 3  gram S a lv a r sa n  tow ards th e  c lo s e  o f  th e  

o r i g i n a l  p y r e x ia ,  when h i s  tem p era tu re  had a lr e a d y  

f a l l e n  two d e g r e e s :  he had an u n in te r r u p te d

c o n v a le sc e n c e  and no r ec u r r e n c e  o f  f e v e r .  The 
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u n i f o m l y  g ood  r e s u l t s  o f  ,6  gram "606" in  B r i t i s h  

c a s e s  w as v e r y  s t r i k i n g ,  and even  th e  ,3  gram d ose  

was n e v e r  r e q u ir e d  t o  be r e p e a te d  in  any o f  th e  few  

B r i t i s h  c a s e s  who had r e c e iv e d  t h i s  d o se .

As re g a r d s  E g y p tia n s  i t  was th e  r o u t in e  a t  

K an tara  to  ta k e  b lo o d  f i lm s  from  a l l  p a t i e n t s  w ith  

d e f i n i t e  p y r e x ia ,  and to  a d m in is te r  ;3  gram " ^ 6 "  

a s  soon a s  th e  la b o r a to r y  g a v e  a p o s i t i v e  d ia g n o s i s .  

The d i f f i c u l t y  in  g e t t i n g  b lo o d  f i lm s  from  a l l  th e  

p y r e x i a l  o a s e s  depended on th e  c a r e le s s n e s s  o f  th e  

E g y p tia n  o r d e r l i e s ,  e i t h e r  in  n o t  r e p o r t in g  a l l  t h e ir  

c a s e s  w ith  p y r e x ia ,  o r  in  read ih g  th e  therm om eter  

in a c c u r a t e ly .  The "606" was g iv e n  w h eth er  th e  

p a t ie n t  was in  a p y r e x ia l  or  a p y r e x ia l  p e r io d ;  in  

many c a s e s ,  p erh a p s 5oX, i t  was s u f f i c i e n t  t o  p r e v e n t  

a r e l a p s e ,  and p ut an end to  th e  a c t iv e  d i s e a s e .  I f  

a r e la p s e  o c c u r r e d , th e  ,3  gram d o se  was g iv e n  a g a in ,  

and in  th e  ev en t o f  an in fr e q u e n t  secon d  r e la p s e  

t h i s  was r e p e a te d :  i t  m ust have b een  a v e r y

e x c e p t io n a l  c a se  w hich  f a i l e d  to  r e c e iv e  a t  l e a s t  

one d o se  o f  "606": th e  o n ly  r e a so n  f o r  n o t g iv in g

i t  w ould  be th a t  th e  p a t ie n t  was m oribund b e fo r e  

b e in g  d ia g n o se d , and t h i s  o n ly  r a r e ly  o c c u r r e d .

The heavy m o r ta l i t y  amongst E g y p tia n  c a s e s ,  in  

s p i t e  o f  trea tm en t w it h  "606", made some m e d ic a l  

o f f i c e r s  deny i t s  v a lu e .  In  p a r t i a l  e x p la n a t io n  

th e y  s u g g e s te d  th a t  th e  p a t ie n t s  w ere n o t dying  
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I from  r e la p s in g  f e v e r ,  but from  co n co m ita n t d i s e a s e s ,

I such  a s  d y se n te r y  f o r  exam ple; t h i s ,  h ow ever, co u ld  

be t r u e  o f  o n ly  a v ery  sm a ll f r a c t i o n  o f  th e  K antara  

c a s e s .  The d i f f i c u l t  c o n d it io n s  u n d er w hich  so many 

c a s e s  w ere t r e a t e d  by such|a sm a ll e f f i c i e n t  s t a f f  

r e a l l y  a f fo r d  a s u f f i c i e n t  e x p la n a t io n  w ith o u t  la y in g  

any blam e on "606"; i t s  v a lu e  i s  c e r t a in ly  undoubted  

in  th e  B r i t i s h  c a s e s .  An i n i t i a l  d o se  o f  . 4  gram  

"606" was th e  u s u a l  one g iv e n  a t  an E g y p tia n  H o s p ita l  

up th e  l i n e ,  b u t i t  i s  q u e s t io n a b le  4 f  t h i s  d o se  

p r e v e n te d  th e  o c c u r r e n c e  o f  r e la p s e s  to  any g r e a t e r  

d e g r e e  th an  d id  th e  .3  gram d o se . A d o se  o f  #5 grfun 

S a lv a r s a n , g iv e n  on th e  f i r s t  day o f  th e  d i s e a s e ,  i s  

s t a t e d  by K le m â  (A rch , fu r  S c h iff% 6 n d  "yropen

% g ie n e  1914) to  b e n e c e s s a r y  t o  ca u se  th e  symptoms 
init o  d isa p p e a r ^ r e la p s in g  f e v e r  t r e a t e d  in  Q-erman E a st  

A fr ic a ;  th e  same or a la r g e r  d o se  w ould  p ro b a b ly  h ave  

p rod u ced  b e t t e r  r e s u l t s  in  K an tara . On th e  o th e r  

hand P e r t h u is o t ,  in  th e  a r t i c l e  a lr e a d y  q u o te d , s t a t e s  

th a t  .1 5  gram s w as th e  u s u a l  d o se  in  In d o -C h in a , and 

th a t  a secon d  d o se  was n e v e r  r e q u ir e d , w h ile  in  

Tonkin (B u ll*  S o c . med, Chiap. de I 'I n d o -C h in e  1 9 1 2 ) ,  

o n ly  s i x  r e la p s e s  o ccu rred  ou t o f  332 p a t i e n t s  t r e a t e d  

w ith  . 2  gram s a r s e n o b e n z o l.

Com parison w ith  r e la p s in g  f e v e r  in  o th e r  C o u n tr ie s .

Some p o in t s  o f  com parison su g g e s t  th e m se lv e s  

betw een  th e  r e la p s in g  f e v e r  seen  in  Egypt and r e la p s in g  
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f e v e r  a s  r e p o r te d  from  o th e r  c o u n t r ie s .  The 

E g y p tia n  ty p e  o f  f e v e r  resem b led  A fr ic a n  T ic k  F ev er  

in  i t s  ten d en cy  to  h ave  numerous r e la p s e s ,  a l s o  i n  

i t s  r e q u ir in g  a f a i r l y  h ig h  d ose  o f  "606" to ^ k ilifA y  

a l l  th e  s p ir o c h a e t e s .  On th e  o th e r  hand , f i lm s  

f a i r l y  r i c h  in  s p ir o c h a e t e s ,  w ere th e  r u le  in  

Kanûûra, w h ereas f i lm s  showing s c a n ty  s p ir o c h a e te s  

seem more c h a r a c t e r i s t i c  o f  " p ck  F e v e r , A g a in , 

In d ia n  r e la p s in g  f e v e r  shows as many a s  2 sX  o f  c a s e s  

r e c o v e r in g  w ith o u t  h a v in g  a r e la p s e ,  and w ith o u t  

r e c e iv in g  "606", w h ereas no known r e c o v e r ie s  from  

r e la p s in g  f e v e r  o ccu rred  a t  K antara a p a r t  from  "606" 

tr e a tm e n t . S o , t o o ,  in  In d o-C h in a  reO overy w ith o u t  

r e la p s e  and "606" tr e a tm e n t i s  common, and a much 

s m a lle r  d ose  o f  "606" i s  s u f f i c i e n t .  The S p ir o c h a e t  

Berbua i s  c o n s id e r e d  to  be r e s p o n s ib le  f o r  th e  

r e la p s in g  f e v e r  o f  N orth  A fr ic a  and E g y p t, b u t I t  i s  

a s s o c ia t e d  w it h  a much h ig h e r  m o r t a l i t y  in  E g y p t,  

among b o th  c i v i l i a n  and array p a t i e n t s ,  th an  i s  th e  . 

c a s e  in  N orth  A f r ic a ,  The s p ir o c h a e te s  see n  in  

Egypt h ave a lr e a d y  been  compared w ith  th o s e  se en  in  

o th e r  O n id em ies.
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