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INTRODUCTION.

During th e  l a t t e r  part o f 1931 D ip h th eria  

began t o  assume epidem ic p rop ortion s in  th e  C ity  o f  H u ll. 

The number o f c a se s  n o t i f i e d  was alm ost double th a t o f  

th e  corresp ond ing  p er iod  in  1 9 3 0 > and th e  number o f deaths  

was a ls o  markedly in c r e a se d .

The fo llo w in g  t a b le  com piled from th e  records  

o f  th e  P u b lic  H ea lth  Department o f  th e  C ity  i l l u s t r a t e s  

th e  in c r e a se d  in c id e n c e  and s e v e r ity  o f th e  d is e a s e .
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TABLE 1 .

T e a r . Number o f  c a se s  
n o t i f i e d  as d i p h t h e r i a

Number of 
d e a th s .

1921* 321 20
I 925 1+98 26
1926 7 i+2 18
1927 7WT 35
1928 67«+ 21
1929 852 37
1930 856 h7
1931 lli*5 90-
1932 1707 133
1933 1517 92
1931+ 1076 65

The f i g u r e s  r e l a t i n g  t o  c a se s  n o t i f i e d  as d i p h t h e r i a  
canno t he t a k e n  as r e p r e s e n t i n g  th e  a c tu a l  number o f  c a se s  of 
d i p h t h e r i a  o c c u r r in g  in  th e  C i ty  i n  th e  c o r re sp o n d in g  y e a r s .  
They in c lu d e  c a s e s  o f  t o n s i l l i t i s ,  c a r r i e r s ,  e t c . ,  which had 
been  n o t i f i e d  as  d i p h t h e r i a .  The f i g u r e s ,  none th e  l e s s ,  show 
th e  in c r e a s e d  p re v a le n c e  o f  th e  d i s e a s e .

In  t h e  r e c o r d  o f  d e a th s  from d i p h th e r i a ,  th e  q u e s t io n  
of in a c c u ra c y  due to  wrong d ia g n o se s  may be more o r  l e s s  
d i s r e g a r d e d ,  a s ,  i n  98$  o f  f a t a l  c a s e s ,  th e  p a t i e n t s  d ied  in  
t h e  C i ty  F e v e r  H o s p i t a l  where th e  d iag n o ses  were w e ll  
e s t a b l i s h e d .

I n  a d d i t i o n  to  th e  in c re a s e d  in c id e n c e  of th e  
d i s e a s e  t h e r e  was an i n c r e a s e  i n  th e  s e v e r i t y .  The most 
s t r i k i n g  f e a t u r e  was a p ro found  toxaem ia , u s u a l ly  accompanied 
by a  w e l l  marked a d e n i t i s .  In  c e r t a i n  c a se s  th e  toxaem ia  
was ou t o f a l l  p r o p o r t io n  to  th e  e x te n t  o f  th e  f a u c i a l  l e s i o n ,
A c a s e ,  a d m it te d  to  h o s p i t a l  e a r ly  on th e  second day o f  
d i s e a s e ,  w i th  o n ly  m odera te  p a tc h in g  on each t o n s i l  would y e t  
show pro found  to x ae m ia .  The fo l lo w in g  day, a l th o u g h  th e  l o c a l  
l e s i o n  was n o t  much w orse, th e  p a t i e n t  d ied .

One v e ry  a la rm in g  f a c t o r  was n o te d .  In  a c e r t a i n  
number o f  c a s e s  to x aem ia  in c r e a s e d  and d e a th  supervened  m  
s p i t e  o f  what had fo rm e r ly  been c o n s id e re d  adequate  
t r e a tm e n t  w i th  a n t i t o x i n .  The dose of serum was doubled
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and th e n  q u a d ru p le d ,  b u t  w i th  no b e t t e r  r e s u l t .  Such f a t a l  
i s s u e s  o c c u r re d  even i n  c a se s  ad m it ted  on t h e  f i r s t  o r  
second  day o f  d i s e a s e .

These new c o n d i t io n s  c l e a r l y  c a l l e d  f o r  
i n v e s t i g a t i o n ,  and r e s e a r c h  was u n d e r ta k e n  a long  v a r io u s  
l i n e s .

L e e te ,  McLeod and M orr ison  (1) i n v e s t i g a t i n g  th e  
b a c t e r i o l o g y  o f  th e  d i s e a s e  r e p o r t e d  as fo l lo w s  :

"We have d e m o n s tra ted  a heavy in c id e n c e  of 
g r a v i s  i n f e c t i o n  i n  H u ll  d i p h t h e r i a .  Of a  s e r i e s  
o f 510  c a s e s  of a l l  g ra d e s  o f s e v e r i t y ,  59# have 
shown t h i s  s t r a i n  o f d i p h t h e r i a  b a c i l l u s .  T h is  
heavy in c id e n c e ,  we s u g g e s t ,  i s  th e  e x p la n a t io n  of 
th e  h ig h  d i p h t h e r i a  m o rb id i ty  and m o r t a l i t y  r e c e n t l y  
e x p e r ie n c e d  i n  H u l l . "

The d i s e a s e  was a ls o  i n v e s t i g a t e d  c l i n i c a l l y .
By r e a s o n  o f  i t s  im p o rtan c e ,  th e  c a rd io lo g y  o f  th e  c o n d i t io n  
was e a r l y  and i n t e n s i v e l y  s t u d i e d .  The symptomatology 
and p h y s i c a l  f i n d i n g s  were n o te d ,  and a id  was sought from  
th e  e l e c t r o c a r d i o g r a p h .

At i r r e g u l a r  i n t e r v a l s  d u r in g  t h e  co u rse  o f  th e  
c a r d ia c  i n v e s t i g a t i o n ,  b lood  p r e s s u r e  r e a d in g s  were ta k e n .
A s tu d y  o f  t h e s e  seemed to  i n d i c a t e  t h a t  i n  c e r t a i n  c a se s  
a f a l l  i n  p r e s s u r e  o c c u r re d  d u r in g  th e  cou rse  o f  th e  d i s e a s e ,  
p ro b a b ly  r e a c h in g  i t s  lo w e s t  p o in t  sometime d u r in g  th e  
second o r  t h i r d  weeks.

The p u rp o se  o f  t h i s  t h e s i s  i s  to  i n v e s t i g a t e  t h i s  
c o n d i t i o n  more f u l l y ,  to  see  i f  a f a l l  i n  b lood  p r e s s u r e  
a c t u a l l y  does o c c u r  i n  d i p h th e r i a ,  and i f  so, w i th  what 
f r e q u e n c y .  F u r t h e r ,  i f  t h e  o c c u r re n c e  o f  a f a l l  i s  
e s t a b l i s h e d ,  an a t tem p t  w i l l  be made to  e s t im a te  i t s  
s i g n i f i c a n c e  i n  p ro g n o s is .
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HISTORICAL OUTLINE.

Friedm an ( 2 ) ,  i n  1893> was th e  f i r s t  to  show a 
f a l l  o f  b lo o d  p r e s s u r e  i n  d i p h t h e r i a .  Using Von B a sc h s 1 
sphygmomanometer, he to o k  r e a d in g s  o f  65 c h i l d r e n ,  and 
found  sm all  o s c i l l a t i o n s  i n  a l l  c a s e s .  So lo n g  as th e y  
were w i th in  5 t o  10  mm. o f  m ercury  he d id  n o t  c o n s id e r  t h a t  
t h e r e  were any g ro und s  f o r  a n x ie ty ,  Of 15  c a se s  i n  h i s
s e r i e s  i n  which marked h y p o te n s io n  came on d u r in g  th e  f i r s t
week, o n ly  2 r e c o v e re d .  He was o f  t h e  o p in io n  t h a t  i f  th e  
b lood  p r e s s u r e  d id  n o t  s in k  below 90 mm. in  b ig  c h i ld r e n ,  
and below 75 111111 * in  sm all  c h i l d r e n ,  th e  p ro g n o s is  was no t 
u n fa v o u ra b le .  R eadings o f  65 mm. o r  u n d e r  alm ost i n v a r i a b l y  
den o ted  a f a t a l  t e r m in a t io n .

Using a p o cke t form  of H i l l  and B a rn a rd 's  
a p p a ra tu s ,  B ie rn a c k i  ( 5 ) i n  1899, p u b l i s h e d  r e s u l t s  o f 26 
c a se s ,  6 o f them f a t a l .  He found t h a t  th e  f a l l  in  blood 
p r e s s u r e  bo re  a d e f i n i t e  r e l a t i o n s h i p  to  th e  degree  of 
toxaem ia  p r e s e n t ,  and was most marked i n  th o s e  c a se s  which 
d ie d .  Here t h e  f a l l  i n  p r e s s u r e  was s l i g h t  to  b e g in  w ith , 
but su dden ly  became more marked, and p e r s i s t e d  t i l l  d e a th .
In  t h e  2 most s e v e re  c a se s  t h i s  f i n a l  drop o n ly  occup ied  4.8
h o u rs .  I n  one case  i t  was p ro lo n g ed  f o r  6 days.

A d i r e c t  r e l a t i o n s h i p  betw een th e  f a l l  i n  b lood 
p r e s s u r e  and t h e  s e v e r i t y  o f t h e  a t t a c k  was a ls o  no ted  
in  I 9O2 by K o lossova  (d ) ,  who used P o t a i n ' s  sphygmomanometer. 
She f u r t h e r  c o n s id e re d  t h a t  an a r t e r i a l  p r e s s u r e  of 15 mm. 
o r  more below norm al a llow ed  of a p ro g n o s is  o f  p a r e s i s ,  and 
t h a t  th e  p re s e n c e  of a lb u m in u r ia  was accompanied by a r i s e  
in  b lood  p r e s s u r e .

Durand V ie l  (5 ) ,  i n  1903, a ls o  u s in g  P o t a i n ' s  
sphygmomanometer, i n v e s t i g a t e d  th e  b lood  p r e s s u r e  i n  55 
c a se s  o f  d i p h t h e r i a  i n  c h i l d r e n .  He a rra n g ed  h i s  c a se s  
a c c o rd in g  to  age, and w i th in  each group f u r t h e r  su b d iv id ed  
them i n t o  m ild ,  m odera te , and s e v e re .  He concluded t h a t  
w h a tev e r  th e  ty p e ,  m ild , m odera te , o r  s e v e re ,  t h e r e  i s  a f a l l  
o f  a r t e r i a l  p r e s s u r e .  The d e p th  o f  th e  f a l l  v a r ie d  w ith  th e  
ty p e ,  b e in g  l e a s t  i n  m ild  c a se s  and most marked in  se v e re .
I t  d id  n o t  a lw ays appear i n  p r o p o r t io n  to  age, bu t was more 
a p p re c ia b le  o v e r  9 y e a r s  th a n  i n  younger c h i ld r e n .  From a 
s tu d y  o f  h i s  f i n d i n g s  he c o n s id e re d  t h a t  when a c h i ld  shows 
on s e v e r a l  s u c c e s s iv e  days a co n tin u o u s  f a l l  o f  a r t e r i a l  
b lood  p r e s s u r e  th e  o u t lo o k  i s  bad, and a f a t a l  i s s u e  may be 
f e a r e d .



In  th e  same y e a r  D enis (6 ) n o te d  a s l i g h t  d im in u t io n  
i n  a r t e r i a l  t e n s i o n  in  m ild  c a se s  o f d i p h t h e r i a ,  and a more 
marked f a l l  i n  s e v e re  c a s e s .  He observed  t h a t  i n  c o m p lica te d  
c a s e s  th e  r e t u r n  o f  th e  b lood  p r e s s u r e  t o  normal i s  s low er  
t h a n  i n  s im p le  c a s e s ,  and th e  lo n g e r  th e  r e t u r n  t a k e s ,  th e  
more r e s e r v e d  sh o u ld  be th e  p r o g n o s i s .  He s t a t e s  t h a t  
v a r io u s  w orkers  g iv e  f i g u r e s  below which th e y  c o n s id e r  d e a th  
must o c c u r ,  bu t  he does n o t  b e l i e v e  t h a t  one f i g u r e  i s  enough 
f o r  a p r o g n o s i s .  R eadings must be t a k e n  o ve r  s e v e r a l  days.

The o r i g i n a l  R iva Rocci sphygmomanometer was used  
by T addei (7 ) i n  190q i n  th e  i n v e s t i g a t i o n  of 16q c a se s  o f  
d i p h t h e r i a .  He found t h a t  th e  b lood  p r e s s u r e  was n o t  
low ered  i n  ev ery  c a se .  In  m ild  c a se s  i t  was alm ost norm al. 
M oderate  c a s e s  showed a s l i g h t  f a l l  o f s h o r t  d u r a t io n .  Cases 
o f  t o x i c  d i p h t h e r i a  showed a marked f a l l  which m ight be 
p re c e d e d  by a s l i g h t  r i s e .  T h is  l a t t e r  he c o n s id e re d  might 
be due to  th e  i n i t i a l  p y r e x ia .  A lbum inuria  d id  no t r e s u l t  
i n  a r i s e  i n  t h e  b lood  p r e s s u r e .  On t h e  c o n t r a r y ,  th e  more 
p e r s i s t e n t  and m assive  t h e  a lb u m in u r ia ,  t h e  lo n g e r  and more 
marked was th e  h y p o te n s io n .

I n v e s t i g a t i n g  t h e  s t a t e  o f  th e  b lood  p r e s s u r e  i n  
t h e  a c u te  i n f e c t i o u s  d i s e a s e s  W eigert ( 8 ) ,  i n  1907, s tu d ie d  
q 6 c a s e s  o f  d i p h t h e r i a ,  u s in g  G a r t n e r ' s  to n o m e te r .  The 
d e c re a s e  i n  b lood  p r e s s u r e  was ro u g h ly  p a r a l l e l  to  th e  
v i r u l e n c e  of th e  i n f e c t i o n .  In  m ild  and i n  u ncom p lica ted  
c a s e s  th e  b lood  p r e s s u r e  was on th e  whole u n a f f e c te d .  Pour 
o f  h i s  c a s e s  were f a t a l ,  and gave v e ry  low r e a d in g s .  One 
c a s e ,  aged 2 y e a r s ,  r e g i s t e r e d  Q.0 mm. C e r ta in  o f h i s  cases  
d ev e lo p ed  s e v e re  m y o c a r d i t i s ,  y e t  th e  h y p o te n s io n  was no 
more marked th a n  i t  was i n  th e  m ild  c a s e s .  Although 
r e c o v e r i e s  d id  n o t  show such  low re a d in g s  as f a t a l  c a se s ,  
he  d id  n o t  t h i n k  t h a t  b lood  p r e s s u r e  r e a d in g s  were of any 
r e a l  v a lu e  i n  p r o g n o s i s .

Also u s in g  G a r t n e r 's  to n o m e te r  B ruckner (9) 
i n  I 9O9 , to o k  b lood  p r e s s u r e  r e a d in g s  i n  200 c a se s  of 
d i p h t h e r i a .  He found e i t h e r  a r i s e  o f b lood  p r e s s u re  a t  
t h e  b e g in n in g ,  w ith  a subseq uen t f a l l ,  o r  a subnormal b lood 
p r e s s u r e  from  th e  f i r s t .  The d e p th  o f  th e  f a l l  depended 
on th e  s e v e r i t y  of th e  c a se ,  and was on ly  s l i g h t  i n  m ild  
c a s e s .  Those c a se s  w i th  o n ly  s l i g h t  c a r d ia c  d i s tu r b a n c e  
showed v e ry  l i t t l e  f a l l .  Cases which te rm in a te d  f a t a l l y  
showed a s te a d y  f a l l  i n  b lood p r e s s u re  from th e  b e g in n in g .
L ike  W eig e r t ,  Brtickner c o n s id e re d  t h a t  b lood p r e s s u r e  re a d in g s  
were o f  l e s s  v a lu e  i n  p ro g n o s is  th a n  a c a r e f u l  s tu d y  o f  th e  
g e n e r a l  c o n d i t i o n  o f  t h e  c a se .

I n  I 9 I I  R o l le s to n  (10) c o l l e c t e d  d a ta  from I 79
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c a s e s .  He used  M a rt in . '3 m o d i f i c a t io n  of R iva  R occi, and 
e s t im a te d  th e  s y s t o l i c  p r e s s u r e  by d isa p p e a ra n c e  o f  th e  r a d i a l  
p u l s e .  Ho r e a d in g s  were ta k e n  o f  th e  d i a s t o l i c  p r e s s u r e .
In  o r d e r  to  c a l c u l a t e  t h e  f a l l  i n  b lood  p r e s s u r e ,  he u sed  
two ra n g e s  o f  norm al p r e s s u r e s ,  one g iv e n  by Gook and B rig g s ,  
t h e  o t h e r  by S e i l e r .  Of th e  179 c a s e s ,  63 o r  35/£ w ith  Cook 
and B r ig g s '  s t a n d a r d ,a n d  o r  2 5 . 1% w ith  S e i l e r ' s  s ta n d a rd ,  
showed, f o r  v a ry in g  p e r io d s ,  a b lood p r e s s u r e  below th e  
n o rm al.  These low f i g u r e s  he e x p la in s  as be ing  due to  t h e
l a r g e  number o f m ild  c a se s  i n  h i s  s e r i e s ,  i n  which th e  b lood
p r e s s u r e  was no t  low ered . The deg ree  of h y p o te n s io n  bo re  a 
d i r e c t  r e l a t i o n s h i p  to  th e  s e v e r i t y  o f  th e  a t t a c k ,  b e in g  
pronounced  and p e r s i s t e n t  i n  se v e re  c a s e s ,  and s l i g h t  and 
t r a n s i t o r y  i n  m ild c a s e s .

I n  t h e  g r e a t  m a jo r i t y  o f  c a se s  th e  h ig h e s t  r e a d in g s  
were o b ta in e d  d u r in g  th e  f i r s t  week. T h is  he a t t r i b u t e s  
p a r t ly  to  th e  f e b r i l e  d i s tu r b a n c e  of th e  a cu te  s ta g e  and 
p a r t l y  t o  e x c i te m e n t .  The lo w e s t  r e a d in g s  were re c o rd e d  
d u r in g  t h e  second week, w h ile  r e t u r n  to  norm al, i n  most c a se s ,  
had t a k e n  p la c e  by t h e  end o f  th e  se v e n th  week. He o b se rv es
t h a t  any change i n  t h e  b lood  p r e s s u r e  due to  a lb u m in u r ia
i s  a lm ost i n v a r i a b l y  a f a l l .  With e a r l y  p a r e s i s  b lood 
p r e s s u r e  tend ed  to  f a l l .  In  l a t e  p a r e s i s  no e f f e c t  was seen . 
With e a r l y  serum r a s h e s  t h e r e  was no change i n  t h e  p r e s s u re ,  
but i n  th e  l a r g e  p e rc e n ta g e  o f  l a t e  r a s h e s  w i th  f e v e r  t h e r e  
was a r i s e  i n  b lood  p r e s s u r e .  He co n c lu d es  by s t a t i n g  
"Though b lo o d  p r e s s u r e  r e a d in g s  may be o f  some v a lu e  i n  
p ro g n o s is  i n  c o n ju n c t io n  w i th  a s tu d y  of th e  p a t i e n t ' s  g e n e ra l  
c o n d i t io n ,  th e y  a re  by no means i n d i s p e n s a b l e . "

H o r r i s ,  B a z e t t  and McMillan (1 1 ) ,  i n  1927, s t a t e d  
p r a c t i c a l l y  s i m i l a r  c o n c lu s io n s  to  R o l le s to n .  They found 
t h a t  d i p h t h e r i a  i s  accompanied by low ered  a r t e r i a l  t e n s io n ,  
th e  deg ree  v a ry in g  w i th  t h e  s e v e r i t y  o f  th e  c a se .  The 
h ig h e s t  r e a d in g s  were re c o rd e d  i n  th e  f i r s t  week, th e  low est 
i n  th e  second, w i th  a r e t u r n  to  normal by th e  se v e n th  week. 
A lbum inuria  was n o t  always accompanied by a r i s e  i n  b lood  
p r e s s u r e ,  and th e y  d is c o v e re d  no f ix e d  r e l a t i o n s h i p  between 
f e v e r  and b lood  p r e s s u r e .  Marked f a l l  was u s u a l ly  found 
to  be a s s o c i a t e d  w i th  c a r d ia c  inv o lvem en t, and when p r o g r e s s iv e ,  
was o f  bad p r o g n o s t i c  im p o r t .

In  I 93O Abt and P e ing o ld  (12) found a f a l l  i n  
b lood  p r e s s u r e  i n  a l l  c a se s  o f  d ip h th e r i a ,  th e  d e p th  o f  th e  
f a l l  v a ry in g  w ith  th e  s e v e r i t y  o f  th e  ca se .  They n o ted  
t h a t  i n  e a r l y  p a r a l y s i s  b lood  p r e s s u r e  te n d s  to  f a l l ,  w hile  
i n  l a t e  p a r a l y s i s ,  no m a t t e r  how extrem e, blood p r e s s u r e  i s  
u s u a l l y  n o t  a f f e c t e d .  L aryngeal c a se s  showed re a d in g s  
d i s p r o p o r t i o n a t e l y  h ig h  f o r  th e  age of th e  p a t i e n t .
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Tracheotom y was fo l lo w e d  im m ed ia te ly  by a marked f a l l  i n  
b lo o d  p r e s s u r e .

The l a t e s t  s tu d y  i s  by B ro ck in g to n  (15) i n  
I 95I .  -After a n a l y s i s  o f  h i s  s e r i e s  o f  c a se s  he concluded  
t h a t ,  i n  a l l  c a s e s  o f  f a u c i a l  d i p h t h e r i a ,  a f t e r  a l a t e n t  
p e r io d ,  t h e r e  i s  a p r o g r e s s iv e  f a l l  i n  b lood  p r e s s u r e  
f o l lo w e d  by a r i s e .  The d ep th  of th e  f a l l  i s  i n  d i r e c t  
r e l a t i o n s h i p  t o  t h e  s e v e r i t y  o f  th e  d i s e a s e .  P r e s s u r e  d id  
n o t  b e g in  to  f a l l  u n t i l  t h e  7 t h ,  8t h  o r  9 t h  day, i r r e s p e c t i v e  
o f  s e v e r i t y .  In  th e  f i r s t  few days th e  b lood p r e s s u r e  m ight 
even be in c r e a s e d ,  p ro b a b ly  due to  e x c i te m e n t .  The lo w est  
p o in t  was rea ch e d  on t h e  8t h  to  t h e  12 t h  day, and i n  th e  
even t o f  r e c o v e ry  t h e  p r e s s u r e  had r e tu r n e d  to  norm al by 
th e  1 2 th  to  t h e  22nd day. He c o n s id e r s  t h a t  $0/1 o f  th e  
d e a th s  o c c u r r in g  i n  t h e  f i r s t  t h r e e  weeks of th e  d is e a s e  a re  
due to  e a r l y  c a r d i a c  f a i l u r e ,  t h e  rem a in in g  50/® a re  due to  
ex trem e h y p o p ie s ia ,  an e x a g g e ra t io n  o f  t h e  f a l l  i n  b lood  
p r e s s u r e  t h a t  o c c u rs  i n  a l l  c a s e s .  E a r ly  c a r d ia c  f a i l u r e  
may occu r  i n  c a s e s  o f  v a ry in g  s e v e r i t y ,  d e a th  from  h y p o p ie s ia  
i s  found  o n ly  i n  th e  most s e v e re  ty p e  of d i p h t h e r i a .  There 
i s  a d i f f e r e n c e  i n  th e  mode and tim e  of o n s e t  i n  th e  
two c o n d i t i o n s .  I n  e a r l y  c a r d i a c  f a i l u r e  th e  symptoms 
develop  su d d en ly  and c o in c id e  w ith  a sudden f a l l  i n  b lood 
p r e s s u r e ,  w h i le  i n  extrem e h y p o p ie s ia  th e  b lood  p r e s s u r e  f a l l s  
g r a d u a l ly  and t h e r e  i s  a g ra d u a l  o n se t  of symptoms. Also, 
c a rd ia c  f a i l u r e  i s  e a r l i e r  i n  i t s  o n se t  th a n  extrem e h y p o p ie s ia ,  
th e  average  t im e s  g iv e n  b e in g  th e  6t h  and 11 t h  days.
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METHOD OF THE INVESTIGATION.

As f a r  as p o s s i b l e ,  a l l  c a se s  o f  d i p h t h e r i a  
a d m it te d  to  H u ll  O ity  F ever H o s p i t a l  a re  examined, and 
a n t i t o x i n  a d m in is te r e d ,  w i th in  one h ou r  o f  a d m iss io n . At 
t h e  same t im e  f a u c i a l  c a s e s  ane c l a s s i f i e d  a c c o rd in g  to  t h e i r  
s e v e r i t y .  The f a c t o r s  ta k e n  i n to  c o n s i d e r a t i o n  a re  th e  
fo l lo w in g  :

1 . E x te n t  o f  th e  f a u c i a l  l e s i o n .
2. Degree o f  a d e n i t i s .
3. P re s e n c e  of a  n a s a l  l e s i o n ,  
h . F o e to r .
5 . Degree o f  to x aem ia .

The c l a s s i f i c a t i o n  ad op ted  i s  :

1 . M ild .
2. M oderate .
3 . S ev e re .

The se v e re  c a s e s  a re  su b d iv id e d  i h to  :

a. S ev e re  4

b. S evere  4 4

M ild c a s e s  a re  th o s e  showing s l i g h t  l e s i o n s  on one o r  b o th  
t o n s i l s  w i th o u t  a d e n i t i s  o r  toxaem ia .

M oderate c a se s  show e x te n s iv e  l e s i o n s  on one o r  b o th  t o n s i l s  
w ith  p e rh a p s  s l i g h t  a d e n i t i s ,  b u t  no markdd toxaem ia .

In  s e v e re  4 c a se s  th e  l e s i o n  in v o lv e s  b o th  t o n s i l s ,  sp re ad s  
on to  t h e  f a u c i a l  p i l l a r s ,  and sometimes in v o lv e s  th e  s o f t  
p a l a t e .  There i s  u s u a l l y  an accompanying n a s a l  l e s io n ,  and 
th e  a d e n i t i s  and to x aem ia  a re  marked.

The s e v e re  4 4 c a s e s  show an e x te n s iv e  f a u c i a l  l e s i o n  in v o lv in g  
th e  t o n s i l s ,  t h e  f a u c i a l  p i l l a r s ,  and sp re a d in g  to  t h e  s o f t  
and h a rd  p a l a t e s .  There  i s  a lm ost always a w e ll  marked n a s a l  
in v o lv em en t,  t h e  a d e n i t i s  i s  marked, and th e  to xaem ia  i s  
p ro fo u n d .

The c l a s s i f i c a t i o n  of a case  i s  open to  r e v i s i o n  
f o r  a p e r io d  o f  36 h o u rs  a f t e r  adm iss ion . A n t i to x in  c o n t r o l s
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th e  sp re a d  o f  membrane, though  t h e r e  i s  a l a g  o f  about 2q 
h o u rs  even when i t  i s  g iv e n  i n t r a v e n o u s l y . Thus, i f  t h e r e  
i s  a marked sp re a d  o f  membrane a t  th e  end o f  t h i s  p e r io d  
t h e  i n i t i a l  dose o f  a n t i t o x i n  has  been in a d e q u a te ,  and th e  
c a se  i s  now more s e v e re  th a n  on ad m iss io n .

All d e a th s  from  d i p h t h e r i a  o c c u r r in g  i n  t h e  C ity  
H o s p i t a l  a re  g rouped  i n to  t h r e e  c l a s s e s .

1. O b s t r u c t iv e .
2. T oxic .
3. C a rd ia c .

The f i r s t  ty p e ,  o b s t r u c t i v e ,  o c c u rs  on ly  i n  l a r y n g e a l  
d i p h t h e r i a ,  and th e  numbers a re  r e l a t i v e l y  sm a ll .

D eaths a re  re c o rd e d  as t o x i c  when th e  c l i n i c a l  f i n d in g s  
a re  th o s e  o f  a p ro found  toxaem ia , w ith o u t  s p e c i a l  c a rd ia c  
symptoms o r  s i g n s .  They a re  re c o rd e d  as c a r d ia c  when 
prom inen t c a r d i a c  symptoms and s ig n s  such as c a r d ia c  p a in ,  
b r a d y c a rd ia ,  numerous e x t r a s y s t o l e s ,  o r  r e d u p l i c a t i o n  of 
th e  f i r s t  m i t r a l  sound have been n o ted  b e fo r e  d e a th .

There i s  no doubt t h a t  i n  b o th  t o x i c  and c a r d ia c  d e a th s  
t h e r e  i s  marked to x aem ia , bu t i n  th e  fo rm er i t  seems to  
a f f e c t  a l l  t h e  t i s s u e s  o f  th e  body to  a g r e a t e r  o r  l e s s  
e x te n t ,  w h ile  i n  th e  l a t t e r  th e  myocardium i s  e s p e c i a l l y  
a f f e c t e d .  The a c u te  t o x i c  d e a th  seems to  o c c u r  e a r l i e r  (3rd , 
^ th ,  o r  5 th  day) th a n  th e  t o x i c  m y o ca rd ia l  d e a th  (6 th  to  
th e  l q t h  d a y ) .  The c l a s s i f i c a t i o n  i s  c l i n i c a l l y  v a l i d ,  
and i s  c o n v e n ie n t  f o r  s t a t i s t i c a l  p u rp o se s .

The t o t a l  number o f  c a s e s  i n v e s t i g a t e d  was 120, 
com p ris ing  16 d i p h t h e r i a  c a r r i e r s ,  100 c a se s  o f  f a u c i a l  
d i p h t h e r i a ,  and q c a se s  o f  l a r y n g e a l  d i p h th e r i a .  In  every  
in s t a n c e  th e  c l i n i c a l  d i a g n o s is  was confirm ed  by b a c t e r i o l o g i c a l  
e x am in a tio n .

To have a t te m p te d  a th o ro u g h  i n v e s t i g a t i o n  of 
100 c o n s e c u t iv e  c a se s  of f a u c i a l  d i p h t h e r i a  would have been 
im p o s s ib le .  As th e  c a se s  accum ulated , th e  number o f  blood 
p r e s s u r e  r e a d in g s  r e q u i r e d  d a i l y  would have been so g r e a t  
as to  i n t e r f e r e  s e r i o u s l y  w i th  th e  r o u t in e  work o f  th e  
h o s p i t a l .

To avoid  any s e l e c t i o n  o f  c a se s  th e  fo l lo w in g  
method was ad o p ted . Blood p r e s s u r e  re a d in g s  were ta k e n  
of 25 c o n s e c u t iv e  m ild  c a se s ,  th e n  o f  25 .c o n sec u t iv e  m oderate  
c a se s ,  and f i n a l l y  o f  50 c o n s e c u t iv e  s e v e re  c a s e s .



The a u s c u l t a t o r y  method was employed i n  e s t im a t in g  
t h e  b lood  p r e s s u r e ,  and b o th  s y s t o l i c  and d i a s t o l i c  p r e s s u r e s  
were r e c o rd e d .  The ty p e  o f  in s t ru m e n t  used  was th e  

y. B^aumanometer, a m e r c u r ia l  in s t ru m e n t  b e in g  more s a t i s f a c t o r y  
th a n  an a n e r o id .  A s t e th o s c o p e  w ith  a f l a t  c h e s t  p ie c e ,  
(Mitcham ty p e )  was found to  be b e s t  as i t  m in im ises  th e  r i s k  
of u n c o n s c io u s ly  com pressing  th e  b r a c h i a l  a r t e r y  and p ro d u c in g  
sounds which might r e s u l t  i n  f a l s e  r e a d in g s .

A ll r e a d in g s  were ta k e n  w ith  t h e  p a t i e n t  l y in g  down. 
The arm was b a re ,  and c a re  was ta k e n  t o  see  t h a t  t h e r e  was 
no t i g h t  r o l l  of c lo t h i n g  a t  th e  sh o u ld e r  which might cause  
an o b s t r u c t i o n  s u f f i c i e n t  to  produce  sounds t h a t  m ight be 
h e a rd  to  z e r o .  The a rm le t  was a p p l ie d  f i r m l y  bu t no t  to o  
t i g h t l y ,  and th e  c u f f  i n f l a t e d  by sm a ll ,  r a p id  com press io ns  of 
t h e  bu lb  t i l l  t h e  r a d i a l  p u ls e  could  no lo n g e r  be f e l t .  The 
s te th o s c o p e  was p la c e d  on t h e  a r t e r y  i u s t  below th e  com pression  
c u f f  which was th e n  d e f l a t e d  even ly . The r e t u r n  of th e  sounds 
was ta k e n  as th e  in d ex  o f  th e  s y s t o l i c  p r e s s u r e .  The p r e s s u r e  
a t  which t h e  sounds cea sed  to  be sha rp  and c l e a r  c u t ,  
a l t e r i n g  i n  to n e  and becoming s o f t e r ,  was ta k e n  as th e  
d i a s t o l i c  p r e s s u r e .

I t  was found unwise to  d e la y  long  i n  making r e a d in g s .  
In  th e  f i r s t  a t te m p t  o n ly  an a p p ro x im a te . f ig u r e  may be 
o b ta in e d .  In  t h a t  c a se  i t  i s  b e s t  to  d e f l a t e  c o m p le te ly  and 
a llow  an i n t e r v a l  o f one m inu te  to  e la p s e  b e fo re  making any 
f u r t h e r  a t t e m p t .  O therw ise  a venous engorgement w i l l  r e s u l t  
w i th  a consequ en t change i n  th e  b lood  p r e s s u r e .  T h is  p o in t  
was em phasised  by L iv in g s to n  ( l q ) .

I n  many c a s e s  c o n s id e r a b le  d i f f i c u l t y  was 
e x p e r ie n c e d  i n  r e c o r d in g  th e  d i a s t o l i c  p r e s s u r e  i n  c h i l d r e n  
u n d e r  7 y e a r s  o f  age. At younger ages i t  was f r e q u e n t l y  
found  im p o s s ib le  to  o b t a i n  an a c c u ra te  r e a d in g .  I n  such  
c a se s  t h e  d o u b tfu l  r e a d in g  was o m it te d  from  th e  case  r e c o r d .

Durand V ie l  (5) s t a t e d  t h a t  he found th e  e s t im a t io n  
of th e  a r t e r i a l  p r e s s u r e  i n  c h i ld r e n  under L/. y e a r s  o f age 
a lm ost im p o s s ib le .  S to ck s  ( lp )  found i t  d i f f i c u l t  to  r e a d  th e  
d i a s t o l i c  p r e s s u r e  i n  c h i l d r e n  under 7 y e a r s  o f  age, and 
A bt. and P e in g o ld  (1 2 ) r e p o r t  a s i m i l a r  e x p e r ie n c e .  Chadbrun 
and P e t ro v i tc .h  (1 6 ) s t a t e  t h a t  th e  a u s c u l t a t o r y  method i s  
no t an e a sy  one to  use  i n  c h i ld r e n .  The changes i n  th e  
sounds a re  so g ra d u a l  t h a t  th e  d e te rm in a t io n  o f  th e  d i a s t o l i c  
p r e s s u r e  i s  o f t e n  v e ry  d i f f i c u l t ,  i f  n o t  im p o s s ib le .

So t h a t  th e  s e r i e s  o f  r e a d in g s  i n  each  case  might 
be tak e n ,  as f a r  as was p o s s ib l e ,  under th e  same c o n d i t io n s ,
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th e  o b se r v a tio n s  were made a t th e  same tim e each day. This 
procedure i s  ad v ised  by R o lle s to n  (1 0 ) .

D a ily  read in gs were tak en  in  a l l  c a ses  during th e  
f i r s t  th r e e  weeks in  h o s p i t a l .  T h erea fter  th ey  were tak en  
on a lte r n a te  days u n t i l  th e  end of th e  s ix t h  week in  h o s p ita l .  
A fte r  t h i s  th e r e  was an in te r v a l  o f two days between each  
rea d in g .

In each case  in v e s t ig a te d  th e  blood p ressu re  f in d in g s  
were ch a rted . T his made a n a ly s is  o f th e  c a ses  ea sy , and 
f a c i l i t a t e d  th e  s t a t i s t i c a l  summary.



NORMAL BLOOD PRESSURE IB CHILDREN.

Of th e  100 c a s e s  of f a u c i a l  d i p h t h e r i a  i n v e s t i g a t e d ,  
13 were o v e r  12 y e a r s  o f age, and 7 over  15 y e a r s  o f  age.
None o f  th e  l a r y n g e a l  c a s e s  were o v e r  7 y e a r s  o f age.

B efo re  i t  i s  p o s s ib l e  to  d e te rm in e ,  i n  any p a r t i c u l a r  
c a se ,  t h e  f a l l  i n  b lood  p r e s s u r e  r e s u l t i n g  from  d i p h t h e r i a ,  
th e  norm al b lood  p r e s s u r e  o f  th e  c h i l d  a f f e c t e d  must be known. 
At t h e  b e g in n in g  o f  th e  i n v e s t i g a t i o n  i t  i s  t h e r e f o r e  
n e c e s s a ry  t o  adopt a method of d e te rm in in g  what i s  th e  normal 
b lood  p r e s s u r e  i n  each i n d iv i d u a l  c a se .
As a p r e l im in a r y ,  we w i l l  rev iew  th e  l i t e r a t u r e  d e a l in g  w ith  
norm al b lood  p r e s s u r e  in  c h i l d r e n .

Friedm an, in  1895» seems to  have been th e  f i r s t  to  
i n v e s t i g a t e  th e  norm al b lood  p r e s s u r e  i n  c h i l d r e n .  In  th e  
f o l lo w in g  y e a r  Von Basch made a study  of t h e  s u b je c t ,  bu t  
n e i t h e r  of t h e s e  o b s e r v e r s  drew any d e f i n i t e  c o n c lu s io n s .

In  I 9O2 P o t a in  (1 7 ) ,  u s in g  h i s  own m o d i f i c a t io n  o f  
R iva  R occ i, i n v e s t i g a t e d  t h e  b lood p r e s s u r e  i n  h e a l th y  
c h i l d r e n .  He gave t h e  fo l lo w in g  f i g u r e s  as r e p r e s e n t i n g  
norm al p r e s s u r e  a t  t h e  d i f f e r e n t  ages .

Age. A r t e r i a l  P r e s s u r e .

5 -  7 86 mm.
8 - 1 2  9M- 21m.

13 -  17 157 21m.
18 -  20 151 ran-

He c o n s id e re d  t h a t  age was th e  most im p o r ta n t  f a c t o r  i n  
i n f lu e n c i n g  th e  blood p r e s s u r e ,  and t h a t  t h e r e  was a s te a d y  
r i s e  i n  p r e s s u r e  as th e  age o f  th e  c h i l d  in c r e a s e d .

K olossova  (R) p u b l is h e d  h e r  f i n d in g s  i n  th e  same 
y e a r .  She used  P an chon ’s o s c i l l o m e t e r ,  and agreed  w ith  P o ta in  
as to  t h e  e f f e c t s  o f  age, bu t a lso  c o n s id e re d  t h a t  th e  h e ig h t  
and w eigh t in f lu e n c e d  t h e  f i g u r e  f o r  any g iv e n  age. In  
c h i l d r e n  of th e  same age, th o s e  which were w e ll  developed  
gave h ig h e r  r e a d in g s  th a n  th o s e  of poor p h y s iq u e .
Her f i n d i n g s  were as fo l lo w s  :



M e.... A r te r ia l P ressu re . Age. A r te r ia l P ressu re .

1 80 -  85 mm. 8 95 -  100 mm.
2 80 -  85 mm. 9 —

3 85 mm. 10 95 -  100 mm.
if 85 mm. 11 100 -  110 mm.
5 90 -  95 mm. 12 -----
6 ----- 13 100 -  110 mm.
7 90  -  95 mm. lif -----

In  I 9 O3 Durand V ie l (5 ) , u s in g  P o ta in 1 s m o d ifica tio n  
o f  R iva Rocci, made o b ser v a tio n s  on h e a lth y  c h ild r e n . He 
c o n sid ered  th a t an i s o la t e d  read ing had but l i t t l e  v a lu e , 
and th a t  normal p ressu re  could  on ly  be determ ined in  any case  
by ta k in g  a s e r ie s  o f d a ily  rea d in g s, and averaging th e  
r e s u l t s .  He agreed w ith  E o lo sso v a 's  f in d in g s  as to  th e  e f f e c t  
o f p h y s ic a l developm ent. The fo llo w in g  ta b le  i s  g iv e n  as 
r e p r e se n tin g  normal p ressu re  at th e  d i f f e r e n t  ages.

M e. A r te r ia l P ressu re . Age. A r te r ia l P ressu re

if 88 mm. 10 126  mm.
5 96 mm. 11 126  mm.
6 10if mm. 12 131 mm.
7 107 mm. 13 139 mm.
8 117 mm. Ilf l i f l  mm.
9 118 mm. 15 l i f l  mm.

W riting in  th e  same year, Cook (18) s ta te d
"The normal v a r ie s  through ra th er  wide l im i t s  on account 
o f  many f a c t o r s  in c lu d in g  h e ig h t , w eight, and s iz e  o f the  
arm, and although  we can say th a t  such a p ressu re  i s  good 
f o r  a c h i ld  o f th a t  age, or another i s  low, s t i l l  in  grea t  
part each case  must be judged on i t s  own m er its . " He g iv e s  
a ta b le  as fo l lo w s .

Roughly Com fortable L im its o f P ressu re  fo r  D iffe r e n t  .Ages.

F ir s t  few months Average 70 -  75 mm.
2nd s ix  months " 80 -  85 mm.
2nd year  M 80 -  9 0  mm.
3rd year " 90 -100  mm.

C ontinuing he s ta te d  "Between 3 - 1 0  years blood p ressu re  
seldom v a r ie s  w ith in  w ider l im i t s  than from 95 -  mm*"
He m entioned th e  va r io u s fa c to r s  in f lu e n c in g  blood p ressu re  
h e ig h t , w eigh t, e t c .  -  but did not attempt to  f in d  any 
r e la t io n  between th e se  v a r ia b le s .

(15 )



D uring th e  i n v e s t i g a t i o n  he used  h i s  own m o d i f i c a t io n  of 
Riva. R o c c i 's  sphygmomanometer.

The r e l a t i o n  betw een h e ig h t  and w eight and b lo od  
p r e s s u r e  was s tu d i e d  by W olfensohn -  K r is s  (1 9 ) i n  I 9IO.
She employed th e  a u s c u l t a t o r y  method, and th e  in s t ru m e n t  
u sed  was th e  R iv a  R o cc i .  Her c o n c lu s io n s  may be summarised 
as. f o l lo w s  : -

1 . Blood p r e s s u r e  i n c r e a s e s  w ith  age.
2 . Blood p r e s s u r e  i n c r e a s e s  w i th  i n c r e a s e  i n

h e ig h t  and w e ig h t .
3 . C h i ld re n  o f  th e  same age b u t o f  d i f f e r e n t

h e ig h t s  and w e ig h ts  have d i f f e r e n t  b lood  
p r e s s u r e s .

1. Sex i s  o f  no im p o rtan c e .  Boys and g i r l s  show
th e  same b lood  p r e s s u r e  i f  h e ig h t s  and w e ig h ts  
a re  t h e  same.

She g iv e s  th e  f o l lo w in g  t a b l e  
d i f f e r e n t  a g es .

Age S y s t o l i c  D i a s t o l i c
^ P r e s s u r e .  P r e s s u r e .

5 80 mm. 70- mm.
85 mm. 76 mm.

5 85 mm. 76 mm.
6 90 mm. 82 mm.
7 90 mm. 82 mm.
8 90 mm. 88 mm.
9 90 mm. 88 mm.

o f  norm al r e a d in g s  a t  th e

s S y s t o l i c  D i a s t o l i c
^  P r e s s u r e .  P r e s s u r e .

10 98 mm. 90 mm.
11 99 mm. 90 mm.
12 99 mm. 95 mm.
15 99 mm. 95 mm.
ll* 101 mm. 96 mm.
15 101 mm. 96 mm.

Two o t h e r  i n v e s t i g a t o r s  S e i l e r  (20) and Kaupe 
(21) p u b l is h e d  t h e i r  r e s u l t s  i n  t h e  same y e a r .  Both used  
th e  R iva  R occi sphygmomanometer, and d e te rm in e d ^ th e  s y s t o l i c  
p r e s s u r e  by p a l p a t i o n .  N e i th e r  w orker gave a f i g u r e  as 
r e p r e s e n t i n g  th e  norm al b lood  p r e s s u r e  a t  any age, bu t 
d e f in e d  l i m i t s  o u t s id e  of which th e y  c o n s id e re d  t h a t  t h e  
p r e s s u r e  cou ld  be r e g a rd e d  as abnorm al. S e i l e r ' s  f i g u r e s  
a re  as  f o l lo w s

Age_______Maximum Blood P r e s s u r e . Age Maximum Blood P re s s u r e

2 - 3  75 -  80 mm. 1 0 - 1 1  95 -  96 mm.
14 -  5 79 -  90 dm* 12 -  13 94- -106 mm.
6 - 7  85 -  95 mm. lLf -  15 9-5 -10h mm.
8 - 9  9 0 - 9 5  111111 • 15 -  16 105 -1 2 0  mm.

(lLf)



Kaupe g iv e s  as un der  :

Age.. . A r t e r i a l P r e s s u r e . Age. Art e r i a l  P r e s s u r e

5 8 1 .8  - 9 0 .0  mm. 9 81 .5  -  90 .0  mm.
*+ 7 8 .3  - 8 6 .h mm. 10 8 2 .6  -  9 7 .7  mm.
5 74-. 0 - 8 2 .2  mm. 11 8 7 .2  -  9 6 .0  mm.
6 8 2 .1  - 9 7 .5  mm. 12 8 5 . I  -  9 2 .0  mm.

.7 7 8 .0  - 9 1 .0  mm. 15 8 8 .0  -  9 6 .6  mm.
8 8 0 .2  - 9O.5  mm. 14- 96 .O -1 0 1 .0  mm.

These f i g u r e s  a re  i n t e r e s t i n g  i n  t h a t  th e  b lood  p r e s s u r e  does 
n o t  r i s e  s t e a d i l y  w i th .a g e .

In  1911 M ichae ls  (22) i n v e s t i g a t e d  th e  normal b lood  
p r e s s u r e  i n  c h i l d r e n ,  u s in g  C ook 's  m o d i f i c a t io n  o f  R iva R occi. 
She to o k  i n t o  acco u n t n o t  on ly  th e  h e ig h t  and w e ig h t,  bu t 
a ls o  th e  c i rc u m fe re n c e  of t h e  arm, and e s t im a te d  th e  p re s s u re  
p e r  sq u a re  m i l l i m e t r e .  In  t h i s  way she c o n s id e re d  t h a t  a 
more a c c u r a t e  s t a n d a r d  o f  b lood  p r e s s u r e  was o b ta in e d .  S y s to l i c  
p r e s s u r e  was e s t im a te d  by p a l p a t i o n  of th e  r a d i a l ,  and th e  
h e ig h t  and w e igh t were m easured . I t  was found t h a t  p r e s s u r e  
a p p a r e n t ly  in c r e a s e d  w ith  i n c r e a s e  i n  h e ig h t  and w e ig h t.
When th e  c i rc u m fe re n c e  o f  th e  arm was m easured, and th e  blood 
p r e s s u r e  p e r  sq u a re  m i l l im e t r e  c a l c u l a t e d  a cc o rd in g  to  th e  
fo rm u la

A ctual Blood P r e s s u r e  = H eight o f  column of m ercu ry .
W idth o f  c u f f  X c irc u m fe re n c e  of arm.

th e  r e s u l t  was found  to  v a ry  n o t  more th a n  . OOI4. mm. in  th e  
s e r i e s  o f  128 c a s e s .  In  c o n c lu s io n  i t  i s  s t a t e d  "The 
p ro c e d u re  i s  n o t  so c o m p lica te d  as i t  seems a t  f i r s t  g la n c e ."

Judson  and N ich o lso n  (2 5 ) ,  u s in g  a m o d if ied  
E r la n g e r  a p p a r a tu s ,  i n v e s t i g a t e d  th e  b lood p r e s s u r e  i n  2*300 
c h i l d r e n  i n  I 9I 4.. In  th e  i n d iv i d u a l  c h i l d  v a r i a t i o n s  i n  th e  
s y s t o l i c  p r e s s u r e  were found to  be c o n s id e r a b le ,  but th e  
d i a s t o l i c  p r e s s u r e  rem ained f a i r l y  c o n s ta n t .  They found t h a t  
t h e  b lo od  p r e s s u r e  in c r e a s e d  w ith  t h e  age o f  th e  c h i ld ,  and 
w i th  i n c r e a s e  i n  h e ig h t  and w eight in  c h i l d r e n  o f  th e  same 
age. Sex had l i t t l e  o r  no i n f lu e n c e .

They g iv e  t h e  f o l lo w in g  f i g u r e s ,  bu t  make no c la im  t h a t  th e y  
r e p r e s e n t  an a b s o lu te  s t a n d a r d .  In  com piling  th e  t a b l e ,  age 
o n ly  was ta k e n  i n to  acco u n t.
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S y s t o l i c  D i a s t o l i c  S y s t o l i c  D i a s t o l i c
P r e s s u r e .  P r e s s u r e .  ' P r e s s u r e .  P r e s s u r e .

5 91.,8 mm. 6 5 .6 mm. 10 99-2 mm. 67 .1 mm.
d 91., 6 mm. 6d. 9 mm. 11 97.1 mm. 65 .3 mm.
5 91. mm. 6 4 . 4 mm. 12 102 .3 mm. 6 5 .2 mm.
6 92.,6 mm. 67 .3 mm. 13 IO3 .6 mm. 7 0 .5 mm.
7 9d.,0 mm. 6 6 .3 mm. i d 1 0 6 .1 mm. 6 7 . d mm.
8 95., 6 mm. 6 4 . 7 mm. 15 1 0 5 .6 mm. 6 7 .5 mm.
9 9M-.• 3 mm. 7 1 .0 mm.

An i n v e s t i g a t i o n  on 1 ,633  sch o o l  c h i l d r e n  by 
S to ck s  and E arn  (1 5 ) i n  192*4 b rou gh t some im p o r ta n t  f a c t s  to  
l i g h t .  They d e te rm ined  th e  s y s t o l i c  and d i a s t o l i c  b lood 
p r e s s u r e s  by a u s c u l t a t i o n ,  and used a R iva  Rocci 
sphygmomanometer. They found  t h a t  b lo od  p r e s s u r e  ro se  more 
o r  l e s s  u n ifo rm ly  w i th  age, and t h a t  p r e s s u r e  was c o r r e l a t e d  
w i th  b o d i ly  developm ent a p a r t  from  age. The s y s t o l i c  p r e s s u re  
was h ig h e r  i n ' t h e  male th a n  i n  th e  fem a le , and s b c i a l  c l a s s  
had a c o n s id e r a b le  i n f lu e n c e  on th e  s y s t o l i c  p r e s s u r e  which 
i s  n o t  f u l l y  e x p la in e d  by s u p e r i o r i t y  i n  p h y s ic a l  developm ent. 
They th o u g h t  t h a t  t h e  d i f f e r e n c e  was p ro b a b ly  due to  n u t r i t i o n  
and ty p e  o f  d i e t .

No a t te m p t  was made to  g iv e  an a b s o lu te  range  of s ta n d a rd s ,  bu t 
a s e r i e s  o f  f i g u r e s  was g iv e n  o u t s id e  of which th e y  c o n s id e re d  
t h a t  b lood  p r e s s u r e  r e a d in g s  a re  p a t h o l o g i c a l .  T h e ir  f in d in g s  
a re  g iv e n  below.

O u ts id e  t h e s e  l i m i t s  Blood P r e s s u r e  should 
be re g a rd e d  as open to  s u s p ic io n .

C e n tr a l  Ages. S y s t o l i c  P r e s s u r e . D i a s t o l i c  P r e s s u r e .

7 71 — 116 mm. d 2 — 77 mm.
8 73 - 119 mm. d3 - 78 mm.
9 77 - 122 mm. dd - 79 mm.

10 80 — 126 mm. d6 - 80 mm.
11 83 — 129 mm. d 8 - 83 mm.
12 86 - 132 mm. 51 - 85 mm.
13 91 — 136 mm. 5d - 88 mm.
id ' .95 - ld 6 mm. 56 - 90 mm.
15 I 0d - 150 mm. 58 - 92 mm.
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O u ts id e  t h e s e  l i m i t s  Blood P r e s s u r e  a lm ost 
c e r t a i n l y  P a t h o lo g i c a l .

C e n t r a l  Ages. S y s t o l i c  P r e s s u r e . D i a s t o l i c  P r e s s u r e .

7 59 -. 128 mm. 34 -  86 mm.
8 62 -. 131 mm. 35 -  85 mm.
9 66 -. 135 mm. 36 -  88 mm.

10 69 -- 138 mm. 38 -  90 mm.
11 72 -. II4I mm. 40 -  92 mm.
12 75 -. 144 mm. 4 2 -  94 mm.
15 80 -- li+9 mm. 45 -  97 mm.
14. 8g. -• 153 mm. 47 -  99 mm.
15 89 -- 158 mm. 4-9 -1 0 1 mm.

A s tu d y  of 145O c h i l d r e n  betw een th e  ages o f  4 
and 15  y e a r s  was made by Chadbrun and P e t r o v i t c h  (16) in  
1950. Two in s t r u m e n ts  were u sed  i n  th e  i n v e s t i g a t i o n ,  th e  
manometer o f  Vaquez -  Laubry ( a u s c u l t a t o r y ) ,  and th e  
o s c i l l o m e t e r  o f  Panchon. The fo rm er  in s t ru m e n t  gave somewhat 
h ig h e r  r e a d in g s .  They s t a t e  "The a u s c u l t a t o r y  method i s  n o t  
an easy  one to  u se  i n  c h i l d r e n .  The changes in  th e  sounds a re  
so g ra d u a l  t h a t  t h e  d e te r m in a t io n  o f  th e  d i a s t o l i c  p r e s s u r e  
i s  o f t e n  d i f f i c u l t  i f  n o t  im p o s s ib le . "  They recommend t h a t  
t h i s  method be r e j e c t e d  in  f a v o u r  o f  th e  o s c i l l o m e t e r .  The 
b lood  p r e s s u r e  was found to  i n c r e a s e  w ith  age, bu t th e  i n c r e a s e  
was n o t  alw ays r e g u l a r .  No g r e a t  v a r i a t i o n s  i n  p r e s s u r e  were 
found f o r  any g iv e n  age w hether  th e  w eigh t was g r e a t e r  o r  
l e s s  th a n  th e  norm al. T h is  was th o u g h t  to  be due to  t h e  f a c t  
t h a t  i n  p o o r ly  deve loped  c h i l d r e n  t h e r e  was l e s s  t i s s u e  
betw een th e  a r t e r y  and th e  a rm le t .

They g iv e  th e  av erage  a r t e r i a l  p r e s s u r e s  a t  d i f f e r e n t  ages 
d e te rm in ed  by P a n c h o n 's  a p p a r a tu s .

Age. S y s t o l i c  p r e s s u r e . D i a s t o l i c  P r e s s u r e .

4 8 7 .0 mm. 1+7.0 mm.
5 93 .3 mm. 5 2 .0 mm.
6 95 .4 mm. 5 2 .0 ■mm.
7 10 1 .4 mm. 53-9 mm.
8 IO14.0 mm. 5 0 .1+ mm.
9 1 0 0 .0 mm. 5 5 .0 mm.

10 1 0 3 .0 mm. 5 3 .0 mm.
11 1 0 5 .0 mm. 5 5 . O mm.
12 1 1 5 .0 mm. 5 5 . O mm.
13 1 1 5 .0 mm. 5 9 . O mm.
14 120 .0 mm 6 5 .O mm.
15 11 4 .0 mm. 6 2 .0 mm.
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The l a t e s t  work was done in  1932, by Bonaba and 
S a rach ag a  (2R) who i n v e s t i g a t e d  th e  b lood  p r e s s u r e  i n  443 
c h i l d r e n ,  u s in g  R iva  R o c c i fs sphygmomanometer. They found 
t h a t  th e  s y s t o l i c  p r e s s u r e  ro se  r e g u l a r l y  w i th  age, and 
t h a t  t h e  r e g u l a r  r i s e  was even more s t r i k i n g  i f  t h e  c h i l d r e n  
were g rouped  a c c o rd in g  t o  t h e i r  w e ig h ts .  There was a lso  a 
p r o g r e s s i v e  i n c r e a s e  i n  t h e  d i a s t o l i c  p r e s s u r e ,  b u t  t h i s  was 
l e s s  m arked.

T h e i r  f i n d i n g s  a re  as f o l lo w s .
Age. S y s t o l i c  D i a s t o l i c  S y s t o l i c  D i a s t o l i c

P r e s s u r e .  P r e s s u r e .  * P r e s s u r e .  P r e s s u r e .

1 96 mm. 55 mm. 8 111 mm. 61 mm.
2 98 mm. 58 mm. 9 H R  mm. 63 mm.
5 99 mm. 50 mm. 10 H R  mm. 63 mm.
R 103 mm. 57 nun. 11 H R  mm. 62 mm.
5 10R mm. 61 mm. 12 121 mm. 6r mm.
6 105  mm. 60 mm. 13 122 mm. 68 mm.
7 107  mm. 61 mm. 1R 137  mm. 78 mm.

A s tu d y  o f  th e  l i t e r a t u r e ,  as o u t l i n e d  above, 
r e v e a l s  g r e a t  d i f f e r e n c e s  i n  t h e  r e s u l t s  o b ta in e d  by th e  
v a r io u s  i n v e s t i g a t o r s .

All a g re e  t h a t  b lood  p r e s s u r e  i n c r e a s e s  w i th  age, 
u n t i l ,  a t  p u b e r ty ,  i t  app roaches  t h a t  o f  t h e  a d u l t  , bu t 
t h e r e  i s  no u n i f o r m i ty  o f  o p in io n  as to  th e  e x te n t  of t h i s  
i n c r e a s e .  Kaupe (21) g iv e s  th e  s y s t o l i c  p r e s s u r e  a t  th e  
age o f  3 S-S 90 mm. > and a t  th e  age o f  1R as 101 mm. T h is  
r e p r e s e n t s  an in c r e a s e  of 11 mm. over a p e r io d  o f  11 y e a r s .  
A ccording  to  Durand V ie l  (5) t h e  s y s t o l i c  p r e s s u r e  a t  R 
y e a r s  o f  age i s  88 mm. w h ile  a t 15 i t  h a s  r i s e n  to  1R1 mm. 
I n  t h i s  i n s t a n c e  th e r e  i s  a r i s e  o f  53 mm- in  H  y e a r s .  
O the r  w r i t e r s  g iv e  in te r m e d ia t e  f i g u r e s  f o r  th e  i n c r e a s e  
o v e r  a c o r re sp o n d in g  p e r io d .

There i s  a s i m i l a r  d isag reem en t i n  re g a rd  to  t h e  
norm al p r e s s u r e  f o r  any g iv e n  age. Thus a t  5 y e a r s  o f  age 

W olfensohn -  K r i s s  (1 9 ) g iv e s  th e  normal s y s t o l i c  p r e s s u r e  
as 83 mm. , and t h e  normal d i a s t o l i c  as 76 mm. For th e  same 
age Bonaba and S a rach ag a  (2R) g iv e  as normal re a d in g s ,  
s y s t o l i c  p r e s s u r e  10R mm. and d i a s t o l i c  p r e s s u r e  61 mm.
The norm al as g iv e n  by o th e r  o b s e rv e r s  l i e s  between th e s e  
ex trem es .



These w ide ly  d i f f e r e n t  r e s u l t s  a re  p ro b a b ly  due 
to  a l a c k  o f  s t a n d a r d i s a t i o n  of in s t ru m e n t  and method, and 
to  a f a i l u r e  to  r e a l i s e  th e  im p o rtan ce  o f  v a r io u s  f a c t o r s  
t h a t  i n f lu e n c e  th e  b lood p r e s s u r e .  The most c o n s ta h t  of 
th e s e  a re  th e  age, h e ig h t  and w eigh t o f  t h e  c h i l d ,  and 
p ro b a b ly  a l s o  t h e  c irc u m fe re n c e  of th e  arm. O ther l e s s  
c o n s ta n t  f a c t o r s  which cause  v a r i a t i o n s  i n  b lood  p r e s s u r e  
a re  sex , th e  em otions, e a t in g ,  s le e p  and e x e r c i s e .

The im p o rtan c e  o f  a s t a n d a r d i s e d  in s t ru m e n t  and method i s  
c l e a r l y  shown in  th e  work o f  Chadbrun and P e t r o v i t c h  (1 6 ) .  
Using two d i f f e r e n t  ty p e s  o f in s t ru m e n t ,  th e y  o b ta in e d  two 
d i f f e r e n t  s t a n d a r d s  o f  norm al p r e s s u r e .  Here th e  m argin  of 
p e r s o n a l  e r r o r  would be t h e  same in  b o th  c a s e s .

We w i l l  now rev iew  th e  r e s u l t s  o f our i n v e s t i g a t i o n  
o f  th e  b lood  p r e s s u r e  i n  d i p h t h e r i a  c a r r i e r s .
R eadings were t a k e n  in  16 c o n s e c u t iv e  c a se s ,  a l l  o f  them 
p e r f e c t l y  h e a l th y  i n  every  r e s p e c t .  They had been ad m it ted  
as c a r r i e r s  o n ly ,  and t h e r e  was no h i s t o r y  o r  i n d i c a t i o n  of 
any c l i n i c a l  d i s e a s e .  The c h i l d r e n  were i n  h o s p i t a l  d u r in g  
th e  summer months when th e  w ea th e r  was e x c e p t io n a l ly  f i n e .
For a l l  p r a c t i c a l  p u rp o ses  th e y  l e d  an open a i r  l i f e ,  be ing  
only  i n  th e  ward f o r  m ea ls ,  and to  s l e e p .

The p e r io d  sp e n t  i n  h o s p i t a l  ranged  from  9 to  
79 days, w i th  an average  p e r io d  o f  28 d,ays.

As i n  th e  a c tu a l  d i p h t h e r i a  c a se s ,  b lood  p r e s s u r e  
r e a d in g s  were ta k e n  a t  t h e  same tim e each day i n  an a ttem p t 
to  e l im in a te  t h e  v a r i a b l e  f a c t o r s  which might i n f lu e n c e  
th e  r e a d in g s .  I n  s p i t e  o f  t h i s  p r e c a u t io n ,  th e  p r e s s u r e  was 
h a r d ly  e v e r  t h e  same on two c o n s e c u t iv e  days. In  no s in g l e  
case  d id  th e  c h a r t  o f  t h e  r e a d in g s  p r e s e n t  a s t r a i g h t  l i n e ,  
bu t showed a s u c c e s s io n  o f  i r r e g u l a r  r i s e s  and f a l l s .

T h is  i l l u s t r a t e s  th e  in a c c u ra c y  o f  d e te rm in in g  
th e  norm al p r e s s u r e  f o r  any age by a s in g l e  r e a d in g .  Only 
by t a k in g  a s e r i e s  o f  r e a d in g s  and o b ta in in g  th e  average  
can  a t r u e  v a lu e  be o b ta in e d .

The f o l lo w in g  t a b l e  g iv e s  th e  ran ge  o f  v a r i a t i o n  
i n  th e  b lood  p r e s s u r e  o f  t h e  c a r r i e r s  i n v e s t i g a t e d .

TABLE 2 .

S y s t o l i c  P r e s s u r e . D i a s t o l i c  P r e s s u r e .

S m allest range o f v a r ia t io n . 10 mm. 6 mm.
G reatest range o f v a r ia t io n . 20 mm. 28 mm.
Average range o f v a r ia t io n . lh  mm. 11+ mm.

(19 )



The l i t e r a t u r e  o f f e r s  a b e w i ld e r in g  c h o ic e  o f  
s t a n d a r d s .  Most w r i t e r s  g iv e  a s e r i e s  o f  r e a d in g s  as 
r e p r e s e n t i n g  norm al b lood  p r e s s u r e  a t  th e  d i f f e r e n t  ages , b u t  
no a u th o r  advances c o n v in c in g  p ro o f  f o r  th e  a cc e p ta n c e  o f  h i s  
f i n d i n g s .

C e r ta in  i n v e s t i g a t o r s  -  K olossova  (h ) ,  Cook (1 8 ) ,  
S e i l e r  (2 0 ) ,  Kaupe (2 1 ) ,  S tocks  and Earn (1 5 ) -  do n o t  g iv e  
a norm al p r e s s u r e  f o r  t h e  d i f f e r e n t  ages, b u t  d e f in e  l i m i t s  
o u t s i d e  o f  whidh r e a d in g s  cou ld  be c o n s id e re d  as abnorm al.

While our f i n d i n g s ,  i n  th e  s e r i e s  of 16 c a r r i e r s  
i n v e s t i g a t e d ,  l e a d  us  to  ag ree  w i th  th e s e  o b s e rv e r s  t h a t  t h i s  
i s  t h e  b e s t  method of d e te rm in in g  w he th er  o r  n o t  an i n d iv id u a l  
r e a d in g  can be c o n s id e re d  as norm al, i t  i s  u s e l e s s  f o r  th e  
p u rp o se s  o f  t h e  p r e s e n t  i n v e s t i g a t i o n .  To c a l c u l a t e  th e  
f a l l  i n  b lood  p r e s s u r e  i n  any case  i t  i s  n e c e s s a ry  to  have a 
s i n g l e  f i g u r e  as r e p r e s e n t i n g  th e  norm al b lood  p r e s s u r e  f o r  
th e  age o f  th e  p a t i e n t .  To meet t h i s  re q u ire m e n t  we concluded 
t h a t  each  case  must be a llow ed to  d ec id e  i t s  own norm al.
T h is  c o n c lu s io n  i s  i n  agreem ent w i th  Cook 's s ta te m e n t  (18) 
"A lthough we can say  t h a t  such a p r e s s u r e  i s  good f o r  a c h i ld  
of t h a t  age, o r  a n o th e r  i s  low, s t i l l  i n  g r e a t  p a r t  each  case  
must be judged on i t s  own m e r i t s . "

B efo re  b e in g  d is c h a rg e d  from  h o s p i t a l  every  
d i p h t h e r i a  p a t i e n t  i s  i n  a l a t e  s ta g e  o f  c o n v a le sce n ce ,  and 
t h e r e  i s  no ev iden ce  o f  any im pairm ent o f th e  c i r c u l a t o r y  
system . The norm al b lood p r e s s u r e  f o r  each  c a se  i s  t a k e n  as 
th e  a v e rag e  o f  th e  r e a d in g s  re c o rd e d  a f t e r  th e  p a t i e n t  i s  
a llow ed up i n  c lo t h e s .

T h is  method i s  open to  c r i t i c i s m  on th e  ground t h a t  
th e  p a t i e n t  may n o t  have re g a in e d  a norm al s t a t e  o f  h e a l th .
I f  t h a t  were so th e  r e s u l t i n g  e r r o r  would be on th e  s id e  o f  
h y p o te n s io n .



FINDINGS OF THE INVESTIGATION.

As noted  above, th e  p resen t in v e s t ig a t io n  covers  
lOq c a se s  o f d ip h th er ia . Of th e s e , 100 are c a se s  o f  
f a u c ia l  d ip h th er ia , th e  rem aining i  are la ry n g ea l c a se s .

The f a u c ia l  c a se s  are d iv id ed  in to  m ild , moderate, 
and se v e r e , and we w i l l  an a lyse  th e  blood p ressu re  read in gs  
fo r  each c la s s  se p a r a te ly .

Whenever an average has been c a lc u la te d  th e  r e s u lt  
i s  g iv en  to  th e  n e a r est  whole number. Thus 5 , 14. i s  recorded  
as 5> w h ile  5 -5  i s  recorded as 6 .

In  c e r ta in  in s ta n c e s  a s e r ie s  o f 25 or Q.0 f ig u r e s  
i s  averaged. The s e r ie s  i s  th en  d iv id ed  in to  if., 5 or  more 
groups, w h ich  in  tu rn  are averaged. When th e se  group 
averages are summed, and th e  average c a lc u la te d , th e  f ig u r e  
ob ta in ed  may d i f f e r  from th e average o f the s e r ie s  o f 25 
or q0 c a s e s . T his i s  due to  the unequal d is tr ib u t io n  o f  
th e  v a r ia b le s  in  th e  s e r i e s .

(2 1 )



FAUCIAL DIPHTHERIA -  MILD CASES.

T o ta l  Number 2 5 .

The p e r io d  sp e n t  in  h o s p i t a l  ranged  from 17 to  
65 days, w i th  an av e rag e  p e r io d  o f  30 days . None of th e  
c a se s  deve lop ed  any s e r i o u s  c o m p l ic a t io n ,  so t h a t  a  s t a y  
in  h o s p i t a l  beyond th e  av e rag e  p e r io d  was due to  th e  
c o n tin u a n c e  o f  p o s i t i v e  swabs a t  th e  t im e  when th e  case  
shou ld  have been d i s c h a rg e d .

Every case  i n  t h e  s e r i e s  showed a f a l l  i n  b lood 
p r e s s u r e .  The ex trem es were : -

S y s t o l i c  P r e s s u r e  

D i a s t o l i c  P r e s s u r e

8 mm to  2q mm. 

6 mm to  26 mm.



T A B L E  5.

Average f a l l  in  Blood Pressure - Mild Cases.

S y s t o l i c
P r e s s u r e .

D i a s t o l i c
P r e s s u r e .

Average f a l l  -  s e r i e s of 25 c a s e s . l h  mm. 16 mm.

Cases a d m i t t e d  on t h e 2nd. day ( 6 ) 14. mm. 16 mm.
ii ii it it 3r d . 11 W 16 mm. 17 mm.
it i i  i i  i i 4-th. it (6 ) 13 mm. 15  mm.
it i i  i i  i i 5 t h . 11 O ) 15  mm. 15 mm.
ti it i i  K 6 t h . n (1 ) 12 mm. 12  mm.

ti i i  n ti 9 t h . 11 ( l ) I 4. mm. 18 mm.

T hro ug h ou t , t h e  ten d e n cy seems t o  be f o r  t h e
d i a s t o l i c  p ressu re  to  show a g r e a te r  f a l l  than th e  
s y s t o l i c  p r e ssu re .

When the ca ses  are grouped according to  th e  
day o f d is e a se  on adm ission  an in t e r e s t in g  f a c t  em erges. 
Cases adm itted on th e  ^rd day of d is e a se  show a g r ea ter  
f a l l  in  p ressu re  than th o se  adm itted on th e  2nd day.
In c a ses  adm itted la t e r  than the 3**d day o f d is e a se  th e  
f a l l  seems to  be l e s s  marked.

(25)



T A B L E  l i .

Average day of Lowest Reading - Mild Cases.

S y sto lic  D ia sto lic
Pressure. Pressure.

Average day o f lo w est reading
s e r ie s  o f 25 e a se s . 1 1 th . 11th .

Cases adm itted on th e 2nd. day (6) 11 th . 12th .
H ii •t " 3rd. n (8) 9 th . 1 1 th .
it u 11 " h th . it (6) 1 1 th . 11 th .
n it 11 " 5 th . 11 (5) 8 th . 9 th .
ii ii 11 » 6 th . n (1) 12 th . 12 th .

ii it it " 9 th . 11 (1) 13th . 13th .

In  th e  m ajority  o f c a ses  th e  low est read in gs  
are on th e  same day fo r  both s y s t o l i c  and d ia s t o l i c  
p r e ssu r e s .

No c o n c lu s io n s  can be drawn when the c a ses  
are arranged according to  th e  day of d is e a se  on adm ission . 
The r e s u l t s  are too  e r r a t ic .

(21+)



T A B L E  5.

Average day of Return to Normal - Mild Cases.

S y s to l ic
P ressu re .

D ia sto lic
Pressure.

Average day of  r e t u r n  to  
normal -  s e r i e s  o f  25 c a s e s . 20 t h . 21 s t .

Cases a d m i t te d on t h e  2nd .  day ' ( 6 ) 22nd. 23r d .
h it it ^ rd# „ ( 8 ) 19t h . 20t h .
11 n II 1. H ( 6 ) 20 t h . 21s t .
ti 11 H II || (5) 20 t h . 20 t h .
11 11 " " 6t h .  " (1 ) 20t h . 20 t h .
it 11 11 " 9t h .  " (1 ) 19 t h . 21 s t .

Most commonly th e  s y s t o l i c  p ressu re  has 
returned  to  normal b e fo re  th e  d ia s t o l i c .  I t  w i l l  be 
remembered th a t  th e  f a l l  was l e s s  than in  th e  case o f  
th e  d i a s t o l i c .

I t  would seem th a t in  ca ses  adm itted ea r ly  
in  th e  d is e a se  th e  blood p ressu re  ta k es lon ger  to  
retu rn  to  normal than in  th ose  adm itted la t e  in  th e  
d is e a s e .

(2 5 )



The number o f c a se s  d e a lt  w ith  i s  sm all so 
th a t  r e s u l t s  must be accepted  w ith  c a u tio n . This i s  
p a r t ic u la r ly  th e  ca se  where th ey  are based on th e  
grouping o f  c a se s  accord ing to  th e  day o f d is e a se  on 
adm ission . Here i t  may be p o s s ib le  to  exp ress an 
o p in io n  a f t e r  th e  com plete s e r ie s  o f  100 c a ses  has 
been rev iew ed , but not b e fo re .

FAUCIAL DIPHTHERIA -  MODERATE CASES.

T ota l Humber 2 5 .

In  t h i s  s e r ie s  th e  p er iod  spent in  h o s p ita l  
ranged from 25  to  90- days, w ith  an average period  o f  
55 days. P er io d s lo n g er  than  th e  average are accounted  
fo r  by th e  occurrence o f  co m p lica tio n s, or the  
developm ent o f th e  c a r r ie r  s t a t e .

Here a lso  every case  showed a f a l l  in  blood  
p r e ssu r e . The range was

S y s t o l ic  P ressu re  .....   10 mm.to 28 mm

D ia s t o l ic  P ressu re 6 mm.to 30  mm



T A B L E 6.

Average f a l l  in  Blood Pressure -  Moderate Cases.

S y s t o l i c  
P r e s s u r e .

D i a s t o l i c  
P r e s s u r e .

Average f a l l  - s e r i e s o f  25 c a s e s . 17  mm. 18 mm.

Cases a d m i t t e d on t h e 1 s t . day (1 ) 12 mm. 18 mm.
» it it ti 2nd. tt (15) 18 mm. 19 mm.
it it ti ii 3 r d . it (7) 18 mm. 18 mm.

ti ti ii ii 4-th. ii (1 ) 1 Lf. mm. 20 mm.

it ii ii it 5 t h . it ( I ) 20  mm. 18 mm.

ti ii ii ii 6t h . ti (2 ) 16 mm. l h  mm.

I n  t h e  m a j o r i t y  of case s  t h e  d i a s t o l i c  p r e s s u r e  
f a l l s  lo w er  t h a n  t h e  s y s t o l i c  p r e s s u r e .  This  a l s o  happened 
i n  t h e  m i ld  c a s e s .

The f a l l  i n  b lood  p r e s s u r e  i n  case s  adm it ted  
a f t e r  t h e  3 rd  day of  d i s e a s e  t e n d s  to  be l e s s  t h a n  i n  
t h o s e  c a s e s  a d m i t te d  e a r l i e r  i n  t h e  d i s e a s e .

(27)



T A B L E  7 .

Average day of Lowest Reading -  Moderate Cases.

Average day o f  lo w est read in g  -  
s e r i e s  o f  25 c a se s .

adm itted on th e 1 s t . day (1 )
11 it ii 2nd. ii (13)
11 11 11 3rd. 11 (7)
11 11 11 hth . it (1 )
11 n it 5th . 11 (1 )
it it 11 6th . 11 (2 )

S y s t o l ic
P ressu re .

12 th .

10th .

11th .

12 th .

11 th .

11 th .

Ih th .

D ia sto lic
Pressure.

11 th .

6th .

11th .

12th .

8th .

11th .

li+th.

In both  s y s t o l i c  and d i a s t o l i c  p ressu res the  
lo w e st  rea d in g s occur most commonly on th e  same day.

(2 8 )



T A B L E  8.

Average day of Return to  Normal - Moderate Cases.

S y s t o l ic
P ressu re .

D ia s t o l ic
P ressu re .

Average day o f  retu rn  
normal -  s e r ie s  o f  25

to
c a se s . 30th . 30th .

Cases adm itted  on th e  1 s t . day (1 ) 35th . 35th .

" " " ” 2nd. ii (13) 31 s t . 3 1 s t .
»« it ii i« 5 x»d. ti (7) 28 th . 27th .
n II II II ii (1 ) 3 1 s t . 19th .

" » « » 5th . H (1 ) 35 th . 35th .

" " " " 6th . it (2 ) 3 1 s t . 33rd.

In th e  m ajority  o f ca ses  th e  s y s t o l i c  and 
d i a s t o l i c  p r e ssu re s  retu rn  to  normal on th e  same day.

In c a se s  adm itted e a r ly  in  th e  d is e a se  the  
retu rn  o f th e  blood p ressu re  to  normal i s  lo n g er  
delayed  than in  c a se s  adm itted la t e r  in  th e  d is e a s e .

(29)



FAUCIAL DIPHTHERIA -  SEVERE CASES.

T o ta l  Humber 50.

Of t h e  t o t a l  number o f  50 c a s e s  10 d ied .  
These w i l l  be exc luded  from th e  s e r i e s  and d e a l t  
w i th  s e p a r a t e l y .

The qO rem a in in g  c a s e s  spen t  a p e r i o d  i n  
h o s p i t a l  e x te n d in g  from 59 t o  126 days,  w i th  an 
ave rage  p e r i o d  of  71 days .  P e r i o d s  i n  h o s p i t a l  
g r e a t e r  t h a n  t h e  average  were g e n e r a l l y  due to  th e  
occu rence  of  c o m p l i c a t i o n s .  The c a r r i e r  s t a t e  was 
l e s s  f r e q u e n t  t h a n  i n  t h e  mild  and modera te  c a se s .

All  c a s e s  showed a f a l l  i n  b lood  p r e s s u r e  
This  ran g e d  from

S y s t o l i c  P r e s s u r e  ................  1*+ mm. t o  3 6

D i a s t o l i c  P r e s s u r e    12 mm. t o  q2

mm.

mm.

(30)



T A J L  E 9.

Average f a l l  in  Blood Pressure - Severe Gases.

S y sto lic  D ia sto lic
Pressure. Pressure.

Average f a l l  - s e r i e s of Li 0 c a s e s . 22 mm. 22 mm.

Cases a d m i t te d on t h e 1 s t . day M 22 mm. 23 mm.
» n i t i i 2nd. i t (7) 25 mm. 22 mm.
f t  11 i i i t 3rd . 11 (12) 2 3  mm. 21+ mm.
H H i i i t 14 t h . 11 (10) 21 mm. 22 mm.
ii it M i t 5 t h . 11 (3) 22 mm. 19 mm.
i i  i i i t i i 6 t h . 11 (2) 25 mm. 23 mm.
i i  i i i t t i 7 t h . n (1) 26 mm. 2 Li mm.
i t  i t t i i t 8t h . 11 (1 ) 16 mm. 18 mm.

The g e n e r a l  average  g i v e s  an equal  f a l l  f o r  bo th  
s y s t o l i c  and d i a s t o l i c  p r e s s u r e s ,  but  i n  th e  m a j o r i t y  of  
c a se s  t h e  d i a s t o l i c  f a l l s  s l i g h t l y  lower  t h a n  th e  s y s t o l i c .  
This  a l s o  o c c u r r e d  i n  t h e  mild  and moderate  cases..

Here a g a in  t h e  maximum f a l l  i n  blood p r e s s u r e  
a p p ea rs  i n  t h o s e  c a s e s  a d m i t te d  on t h e  3 rd  day of  d i s e a s e .  
I n  c a s e s  a d m i t te d  a t  a  l a t e r  s t a g e  in  t h e  d i s e a s e  t h e  f a l l  
t e n d s  t o  be l e s s .  The f i g u r e s  i n  Table  9 f ° r  6 t h  and 
7t h  day c a s e s  would ap p ea r  to  c o n t r a d i c t  t h e s e  f i n d i n g s ,  
but  we c o n s i d e r  t h a t  th e y  can be ign o red  i n  view of t h e  
small  number o f  c a s e s  i n v o lv e d .

(3D



T A B L E  10.

Average day of Lowest Reading -  Severe Cases.

S y s to l ic  D ia s to l ic
P r e s s u r e . P r e s s u r e .

Average day of  .lowest  
S e r i e s  o f  hO c a s e s .

r e a d in g
12 t h . 13 t h .

Cases a d m i t t e d  on t h e  1 s t . day (h) 11 t h . 10 t h .

n ,i «« 2nd. " (7) 12t h . 13 t h .

" " " " 3r d . " (1 2 ) 12 t h . 13t h .

" " " " h t h . " (1 0 ) 13 t h . l h t h .

" " " " 5t h . " (5) 12 t h . l h t h .

" " " 11 6t h . " (2 ) 13t h . 12 t h .

». .. t, ii " (1 ) 15 t h . 15 t h .

ti n H 8t h . 11 (1 ) 16 t h . 1 6 th .

In  th e  m ajority  of m ild and moderate ca ses  the  
s y s t o l i c  and d i a s t o l i c  p ressu res reach th e ir  low est l e v e l  
on th e  same day. Almost a l l  th e  severe  ca ses show t h e .  
lo w est p o in t in  th e  d ia s t o l i c  f a l l  one day la t e r  than in  
th e  s y s t o l i c  f a l l .

(52)



T A B L E  11.

Average day of Return to Normal - Severe Gases.

S y sto lic  D ia sto lic
Pressure. Pressure.

Average day of r e t u r n  to
3 o f  h0 cases . 52nd. 52nd.

1 s t .  day (h) 50 t h . 2 8 th .

2nd . " (7 ) 5^ th . 5^ th .

5r d .  " (1 2 ) 5 1 s t . • 52nd.

Lfth. «■ (1 0 ) 5 1 s t . 50 t h .

5 t h .  " (5) 50 t h . 55rd .

6 t h .  " ( 2 ) 56 t h . 5M-th.

7 t h .  " (1 ) 5 7 th . 5 1 s t .

8t h .  " (1 ) 59 th . 59 th .

a re  v a r i a b l e ,  but 
p r e s s u r e s  r e t u r n

on th e  average  th e  
to  normal on th e

same day.

O m itt in g  th e  h c a se s  ad m itted  on th e  6t h ,  7 th  and 
8t h  days of d i s e a s e ,  t h e  b lood p r e s s u r e  ta k e s  lo n g e s t  to  
r e t u r n  to  norm al i n  th o s e  c a se s  adm itted  e a r ly  i n  th e  d i s e a s e .  
'The same f i n d i n g  was n o te d  i n  b o th  m ild and m oderate  c a s e s .

i\s was m entioned  above, sev ere  c a se s  a re  f u r t h e r  
c l a s s i f i e d  i n t o  s e v e re d  and se v e re d  . Of th e  t o t a l  pO 
s e v e re  c a s e s ,  50 were s e v e r e d  , and 20 severe -4 f  • The 10 
d e a th s  o c c u r r e d  among th e  severe-f f  c a s e s .

T ab le  12 shows th e  d i f f e r e n c e s  between th e  50 
s e v e re  4 c a s e s ,  and th e  10  s e v e re *  f c a se s  which re c o v e re d .
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Severe
S. D.

Severe
S.

t  + 
D.

Average f a l l  i n  b lood p r e s s u r e . 22mm. 22mm. 23mm. 23mm.

Average day o f  lo w e s t r e a d i n g . 12 t h . 13 t h . 12 t h . 13t h .

Average day o f  r e t u r n t o  normal . 32nd. 32nd. . 32nd. 32nd.

The two c l a s s e s  d i f f e r  i n  on ly  one p a r t i c u l a r .  
There  i s  a g r e a t e r  f a l l  i n  b o th  s y s t o l i c  and d i a s t o l i c  
p r e s s u r e s  i n  t h e  s e v e r e  4 + c a s e s .  T h is  i s  so s l i g h t  t h a t  
i t  would a p p ea r  as i f  t h e r e  was ve ry  l i t t l e  d i f f e r e n c e  
between t h e  two g ro u p s .  I t  must be remembered however t h a t  
t h e  10 d e a t h s  o c c u r r e d  i n  t h e  s e v e re  -f V c a s e s .  Those case s  
which s u r v i v e d  must have  had a  c o n s i d e r a b l e  measure of  
n a t u r a l  immunity e l s e  t h e y  would have sh a red  a l i k e  f a t e .  
Thus i n  s p i t e  of  t h e  s e v e r i t y  o f  t h e  f a u c i a l  l e s i o n  th e  
to x ae m ia  was on ly  a l i t t l e  more profound th a n  i n  th o s e  case s  
c l a s s i f i e d  as s e v e r e  4 .

T ab le  13 p r e s e n t s  th e  v a r i o u s  averages  f o r  th e  
m ild ,  m o dera te ,  and s e v e r e  c a s e s .

T A B L E  15.

Mild. Moderate. Severe .  
3. D. S. D. S. D.

Average f a l l  i n  b lood  p r e s s u r e .  Ihmm.l6mm. 17mm»18mm. 22mm. 22mm,

Average day o f  lo w e s t r e a d in g . 1 1 th .1 1 th . 1 2 th .1 1 th . 1 2 th .1 3 th .

Average day o f r e t u r n  to  no rm al. 2 0 t h .2 l s t .  JOth.JOth,  32nd.32nd,



FAUCIAL DIPHTHERIA -  DEATHS. 

T o ta l  Humber 10.

These  c a s e s  were a d m i t te d  t o  h o s p i t a l  on t h e  
2nd t o  t h e  1 0 t h  days of  d i s e a s e .  The average  day of  
d i s e a s e  on a d m iss io n  was t h e  5 th .  The p e r i o d  spen t  i n  
h o s p i t a l  b e f o r e  d e a t h  t o o k  p l a c e  v a r i e d  from 2 to  l h  days,  
w i th  an average  p e r i o d  of  6 days .

F o r  a v a r y i n g  number of  hours  b e fo r e  d e a th  
o c c u r r e d  i t  was im p o s s i b l e  to  make any r e a d in g  of t h e  
blood p r e s s u r e .  No sounds could  be h e a r d .  I t  was always 
p o s s i b l e  t o  o b t a i n  a r e a d i n g  of t h e  s y s t o l i c  p r e s s u r e  
u n t i l  t h e  day b e f o r e  d e a th ,  and i n  5 c a se s  r e a d in g s  were 
made on t h e  a c t u a l  day of d e a th .  In  t h e  case  of t h e  
d i a s t o l i c  p r e s s u r e ,  t h i s  was p o s s i b l e  on ly  on one o c c a s io n .
Once i t  was im p o s s i b l e  t o  make a d i a s t o l i c  r e a d in g  f o r  as 
long as Lj. days b e f o r e  d e a th .

One c ase  i n  t h e  s e r i e s  i s  of  p a r t i c u l a r  i n t e r e s t .
A boy aged 14 y e a r s  was a d m i t te d  to  h o s p i t a l  on t h e  day 
of  d i s e a s e .  There  were e x t e n s i v e  p a t c h e s  of membrane on 
bo th  t o n s i l s ,  m odera te  a d e n i t i s ,  and marked toxaemia .
A lbum inur ia  was n o te d  on t h e  f o l lo w in g  day. On t h e  6 th  
day of  d i s e a s e  t h e  u r i n e  was s c a n ty  i n  amount and c o n ta in e d  
b lood .  The n e x t  day t h e  p a t i e n t  developed u raem ia  w i th  
c o n v u l s io n s  and d i e d .

During t h e  p e r i o d  sp e n t  i n  h o s p i t a l  t h e  s y s t o l i c  p r e s s u r e
ro se  s t e a d i l y  from 88 mm. on adm iss ion  t o  106 mm. a t  t h e
t ime o f  d e a t h .  The d i a s t o l i c  p r e s s u r e  r o s e  from 614 mm. to  76 mm.

There was no h i s t o r y  of  any p rev io i is  k idney  d i s e a s e .

I n  a l l  t h e  o t h e r  f a t a l  case s  t h e r e  was a p r o g r e s s i v e  
f a l l  i n  b lood  p r e s s u r e  u n t i l  t h e  t ime of dea th .

We can f i n d  no r e f e r e n c e  i n  t h e  l i t e r a t u r e  r e l a t i n g  
to  b lood  p r e s s u r e  i n  d i p h t h e r i a  t o  any case  s i m i l a r  t o  t h a t  
d e t a i l e d  above.

A summary of t h e  9 case s  i n  which t h e r e  was a f a l l  
m  blood p r e s s u r e  i s  g iv e n  i n  t a b l e  1Q-.
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T A B L E  1U.

S y s to l ic  D ia s to l ic  
P ressu re . P ressu re .

S m a llest f a l l in blood p r e s s u r e . 20 mm. 8 mm.

G re a te s t ii ii ii it 52 mm. 36 mm.

Average 11 11 it ii 38  mm. 26 mm.

The f a l l  in  th e  d ia s t o l i c  pressu re appears to  
be much sm a ller  than th e  f a l l  in  the s y s t o l i c  p ressu re . 
I t  must be remembered however, th a t th e  reading o f th e  
d i a s t o l i c  p ressu re  was, on th e  average, im p ossib le  fo r  
2 days b e fo re  d eath . Thus th e  f ig u r e s  g iv en  rep resen t  
th e  recorded  f a l l .  The a c tu a l f a l l  was much g r e a te r .

i



L ARYNG-EAL DIPHTHERIA.

T o t a l  Number q.

I n  each c a se  t h e  b lood  p r e s s u r e  on a d m iss io n  
was m arked ly  r a i s e d  above t h e  norm al .  A f t e r  t r a c h e o to m y  
t h e r e  was an immedia te  f a l l .  Subsequen t  r e a d i n g s  were i n  
a cc o rd an ce  w i th  what would be e x p ec te d  h a v in g  r e g a r d  t o  
th e  accompanying f a u c i a l  l e s i o n .

The f a l l  i n  p r e s s u r e  i n  t h e  q c a s e s  a f t e r  
t r ac h eo to m y  was as u n d e r

S y s t o l i c  p r e s s u r e  142mm. 20mm. 18mm.

D i a s t o l i c  p r e s s u r e  38^ .  32mm. 18mm. 114mm.

T h is  g i v e s  an a v e rag e  o f  29 mm. f o r  t h e  
s y s t o l i c  p r e s s u r e ,  and 26mm. f o r  t h e  d i a s t o l i c  p r e s s u r e .



DISCUSSION.

F a ll  in  Blood P re ssu re .

Every ca se  in  th e  s e r i e s  showed a f a l l  in  
blood  p r e ssu r e , w ith  th e  s in g le  e x c e p tio n  o f th e  case  
which d evelop ed  uraem ia. Here th e  b lood p r e ssu re  ro se  
s t e a d i ly  t i l l  th e  tim e o f  d eath .

In  th e  m a jo rity  o f c a se s  th e  d i a s t o l i c  p re ssu re  
showed a s l i g h t l y  g r e a te r  f a l l  than  th e  s y s t o l i c  p r e ssu r e .

Taddei (7 ) found th a t  th e  b lood  p ressu re  was 
not low ered in  every  c a se , w h ile  W eigert ( 8 ) s t a t e s  th a t  
in  m ild and uncom p licated  c a se s  th e  b lood  p ressu re  was, 
on th e  w hole, u n a f fe c te d . In  R o l le s t o n 's  s e r ie s  o f  c a se s  
(10) o n ly  35/^ w ith  Cook and B r ig g 's  standard , and 25/£ 
w ith  S e i le r * s  standard , showed a f a l l  in  b lood  p r e ssu r e .

As th e  occu rence o f  uraem ia accounts f o r  th e  
r i s e  in  b lood  p re ssu re  in  our s in g le  e x c e p tio n a l c a se , 
we cannot agree w ith  th e s e  o b se r v e r s . A ll o th er  w r ite r s  
are in  agreement w ith  our f in d in g s .

As w i l l  be seen  from Table 13, th e  f a l l  in  b lood  
p ressu re  b ears a d ir e c t  r e la t io n s h ip  to  th e  s e v e r i t y  o f  
th e  a tta c k , b ein g  l e a s t  in  m ild c a se s , and most marked in  
sev ere  c a s e s .  With t h i s  c o n c lu s io n  a l l  o th er  w r ite r s  are in  
agreem ent.

Time o f Onset o f F a l l .

In  every in s ta n c e  th e  f a l l  in  b lood p ressu re  was 
noted as soon as th e  case  came under o b se r v a tio n . There 
was no i n i t i a l  p er io d  during which th e  blood p ressu re  was 
su sta in e d  at th e  normal l e v e l .

Taddei (7 ) noted  a marked f a l l  in  p ressu re  in  
t o x ic  c a se s  which might be preceded by a s l i g h t  r i s e .
In Bruckner*s s e r i e s  ( 9 ) c e r ta in  o f th e  c a se s  showed a 
r i s e  in  blood p ressu re  at th e  beginn ing w ith  a subsequent 
f a l l .  B rock ington (13) s t a t e s ,  "In a l l  c a se s  o f  f a u c ia l  
d ip h th e r ia  a f t e r  a sh o rt la t e n t  p er iod  during which th e  
blood p r e ssu re  rem ains normal th e re  i s  a p r o g r e ss iv e  f a l l  
in  p r e ssu r e . The f a l l  most commonly b e g in s  on th e  7 th  day, 
but may not b eg in  t i l l  th e  8th  or 9th  day. *'

Our f in d in g s  are not in  agreement w ith  th e se
o b serv ers .
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B ruckner  (9) s t a t e s  t h a t  c e r t a i n  of  h i s  c a s e s  
showed a f a l l  i n  b loo d  p r e s s u r e  from t h e  f i r s t .  A l l  o u r  
c a s e s  showed t h i s  phenomenon. 2To o t h e r  w r i t e r  comments on 
t h i s  p o i n t .

Day o f  Lowest Reading .

Most commonly t h e  lo w e s t  r e a d i n g s  were  r e c o r d e d  
on t h e  1 1 th ,  1 2 t h  and 13 t h  days o f  d i s e a s e .  The ex t rem es  
were t h e  6 t h  and 1 8 t h  d a y s .  I n  m i ld  c a s e s  t h e  lo w e s t  
r e a d i n g  was r e c o r d e d  e a r l i e r  t h a n  i n  s e v e r e  c a s e s .

I n  t h e  m a j o r i t y  of  m i ld  and m odera te  c a s e s  t h e  s y s t o l i c  and 
d i a s t o l i c  p r e s s u r e s  r e a c h e d  t h e i r  l o w e s t  l e v e l  on t h e  same 
day, w h i l e  i n  most o f  t h e  s e v e r e  c a s e s  t h e  lo w e s t  r e a d i n g  
f o r  t h e  d i a s t o l i c  p r e s s u r e  was r e c o r d e d  one day l a t e r  t h a n  
f o r  t h e  s y s t o l i c  p r e s s u r e .

The g e n e r a l  a v e ra g e  g i v e s  t h e  1 2 t h  day f o r  b o th  s y s t o l i c  
and d i a s t o l i c  p r e s s u r e s  i n  a l l  t y p e s  o f  c a s e s .

R o l l e s t o n  (10) and N o r r i s ,  e t c  (11) found  t h a t  
t h e  lo w e s t  r e a d i n g s  o c c u r r e d  d u r in g  t h e  second  week. I n  
h i s  s e r i e s  of  c a s e s  B r o c k in g to n  (13) s t a t e s  t h a t  t h e  l o w e s t  
p o i n t  was r e a c h e d  on t h e  8 th  t o  t h e  1 2 t h  days .
These f i n d i n g s  a r e  i n  acc o rd  w i th  o u r  own.

Day of  R e tu rn  t o  Normal.

The more s e v e r e  t h e  c a s e ,  t h e  l o n g e r  d id  t h e  b lo o d  
p r e s s u r e  t a k e  t o  r e t u r n  t o  no rm al .  I n  t h e  mild  c a s e s  t h e  
s y s t o l i c  p r e s s u r e  r e t u r n e d  t o  normal b e f o r e  t h e  d i a s t o l i c ,  
b u t  i n  t h e  m odera te  and s e v e r e  c a s e s  b o th  r e t u r n e d  t o  normal 
on t h e  same day.
Table  13 shows t h e  a v e rag e  day o f  r e t u r n  t o  normal f o r  t h e  
d i f f e r e n t  c l a s s e s .

D enis  (6) found  t h a t  i n  c o m p l ic a te d  c a s e s  t h e  
b lood p r e s s u r e  t o o k  l o n g e r  t o  r e t u r n  t o  normal t h a n  i t  d id  
i n  s im p le  c a s e s .  T h is  i s  i n  agreement w i th  our  own f i n d i n g s .  
R o l l e s t o n  (10) and N o r r i s ,  e tc .  (11) s t a t e d  t h a t  normal b lo o d  
p r e s s u r e  was r e - e s t a b l i s h e d  by t h e  end of  t h e  s e v e n t h  week.
I n  our  own s e r i e s  o f  c a s e s  t h e  l o n g e s t  p e r i o d  t o  e l a p s e  was 
Q-7 days .  B r o c k in g to n  (13) found t h a t  t h e  b lood  p r e s s u r e  
had r e t u r n e d  t o  normal  by t h e  1 2 th  t o  t h e  22nd day.  I n  o n ly  
one c a se  i n  our  s e r i e s  d id  t h e  p r e s s u r e  r e t u r n  t o  normal on 
t h e  1 2 th  day.  T h is  was a mild case  where t h e  f a l l  i n  p r e s s u r e  
had o n ly  been  o inm. We do no t  a g re e  t h a t  t h e  22nd day 
r e p r e s e n t s  t h e  extrexme l i m i t  by which t im e  t h e  b lood  p r e s s u r e  
i n  a l l  c a s e s  has  r e t u r n e d  t o  norm al .
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The Blood P ressu re  Curve.

In  every ca se  in v e s t ig a te d  th e  ch art o f th e  b lood  
p ressu re  rea d in g s showed a curve. T his was not r e g u la r , but 
was su b je c t to  a s e r ie s  o f  ir r e g u la r  r i s e s  and f a l l s ,  th e  
i r r e g u la r i t y  b e in g  most marked during th e  p er iod  when th e  
b lood  p ressu re  was r e tu r n in g  to  norm al.

I t  was found th a t th e  more sev ere  th e  c a se , th e  
more reg u la r  tended to  be th e  f a l l  and r i s e .  T his i s  
presum ably due t o  th e  f a c t  th a t in  th e  p resen ce  o f marked 
toxaem ia, th e  p a t ie n t  does not r e a d ily  respond to  th e  v a r io u s  
f a c t o r s  which in f lu e n c e  th e  b lood  p r e ssu re , e . g .  ex c item en t. 
This view  i s  supported  by th e  f a c t  th a t in  a l l  c a s e s  th e  f a l l  
in  p r e ssu r e , occu rr in g  during th e  p er io d  when th e  e f f e c t  o f  
th e  toxaem ia i s  most pronounced, i s  more r eg u la r  than  th e  
r i s e .

When th e  b lood p ressu re  has returned  to  normal th e  
chart o f  th e  rea d in g s shows th e  same ir r e g u la r i t y  as was 
noted  in  the ca se  o f th e  c a r r ie r s ,  but h ere  i t  i s  l e s s  w e ll  
marked.

We have noted above th a t  th e  f a l l  in  b lood  p ressu re  
bears a d ir e c t  r e la t io n s h ip  to  th e  s e v e r i t y  o f  th e  c a se , 
b ein g  l e a s t  in  m ild c a se s  and most marked in  se v e r e . W ithin  
each c la s s ,  however, th e  f a l l  v a r ie s  w id e ly  in  th e  d i f f e r e n t  
c a s e s .
The extrem es are shown in  Table 1 5 .

TABLE 1 5 .
S y s t o l ic  D ia s t o l ic  
P ressu re . P ressu re .

M ild C a ses . (2 5 ) .
S m a lle s t  f a l l  in  b lood p r e s s u r e . 8 mm. 6 mm.
G re a te s t  " M " 11 . . . 21+ mm. 26 mm.
Average " " •' H • • • li+ mm. 16 mm.

M oderate  C ases ( 25 ) .

S m a lle s t  f a l l  in  b lo o d p r e s s u r e . • • • 10 mm. 6 mm.
G re a te s t  " 11 " n • • • 28 mm. 30  mm.
Average " M 11 ti 17 mm. 18 mm.

S ev ere  C ases (hO ).

S m a lle s t  f a l l  in  b lo o d p r e s s u r e . 11+ mm. 12 mm.
G re a te s t  M H " 11 • • • 36 mm. 1+2 mm.
Average " " " ti • • . 22 mm. 22 mm.

0*0)



I t  w i l l  be s e e n  t h a t  i n  one i n s t a n c e  a m i ld  c a s e  showed a 
g r e a t e r  f a l l  i n  p r e s s u r e  t h a n  a s e v e r e  c a s e .  Some e x p l a n a t i o n  
must be found  f o r  t h e s e  v a r i a t i o n s .

I n d i v i d u a l  Im m uni ty .

During  t h e  c o u rs e  o f  an ep idemic  t h e  degree  o f  
n a t u r a l  immunity  which an i n d i v i d u a l  p o s s e s s e s  d e t e r m i n e s  h i s  
r e s p o n s e  t o  i n f e c t i o n .  The e x t rem es  a re  i l l u s t r a t e d  when 
two members o f  a f a m i ly  a r e  i n f e c t e d  by t h e  same t y p e  o f  
d i p h t h e r i a  o rgan ism ,  one becoming a c a r r i e r ,  t h e  o t h e r  
d e v e lo p in g  s e v e r e  d i p h t h e r i a  and d y in g .  Between t h e s e  c o n d i t i o n s  
l i e  an i n f i n i t e  number of  g r a d e s .

We have s e e n  t h r e e  c a s e s  o f  f a u c i a l  d i p h t h e r i a  
i n  n u r s e s  who had been  immunised and r e n d e r e d  S c h ic k  n e g a t i v e .
I f  t h e y  had been  a d m i t te d  t o  t h e  wards i n  t h e  u s u a l  way, 
w i th o u t  any knowledge o f  t h e i r  S c h ic k  r e a c t i o n ,  t h e y  would 
have been  c l a s s i f i e d  as s e v e r e  c a s e s .  I n  each  c a se  r e c o v e r y  
was u n i n t e r r u p t e d .  The l e s i o n  had been l o c a l  w i t h  no 
accompanying to x ae m ia .

I n  any s e r i e s  o f  d i p h t h e r i a  c a s e s  a s i m i l a r  case  
might o c c u r .  There  a re  a lmost  c e r t a i n  t o  be a number of  
c a s e s  below t h e  S c h ic k  n e g a t i v e  l i n e  -where t h e  to x a e m ia  i s  
m i l d e r  t h a n  t h e  l o c a l  l e s i o n  would l e a d  one t o  e x p e c t .  I t  
i s  u n a v o id a b le  t h a t  c e r t a i n  of  t h e s e  c a s e s  shou ld  be wrongly  
c l a s s i f i e d .  By r e a s o n  of  t h e i r  e x t e n s i v e  l o c a l  l e s i o n  t h e y  
a re  c a l l e d  s e v e r e  when i n  r e a l i t y  t h e y  a re  o n ly  m od era te ,  o r  
m odera te  when t h e y  a re  o n ly  m i ld .

We a re  o f  t h e  o p i n i o n  t h a t  such  c a s e s  o c c u r  o f t e n e r  
t h a n  i s  r e a l i s e d .  They must e x p l a i n  c e r t a i n  o f  t h o s e  
i n s t a n c e s  where t h e  f a l l  i n  b lo o d  p r e s s u r e  i n  any c a se  i s  
l e s s  t h a n  t h e  a v e rag e  f o r  t h e  c l a s s .

The c o n v e rse  o f  t h e  above c o n d i t i o n  a l s o  o c c u r s .
We n o te d  above t h a t  c a s e s  were sometimes a d m i t t e d  t o  h o s p i t a l  
w i th  p ro fo u n d  to x ae m ia  and o n ly  a m odera te  f a u c i a l  l e s i o n .
I n  s p i t e  o f  i n t e n s i v e  serum t h e r a p y  c e r t a i n  o f  t h e s e  d i e d .

Oases o c c u r  which e x h i b i t  t h i s  phenomenon t o  a
l e s s e r  d e g re e .  They a re  c l a s s i f i e d  a c c o rd in g  t o  t h e  e x t e n t  
o f  t h e  l o c a l  l e s i o n ,  and o n ly  when c o m p l i c a t i o n s  d ev e lo p  i s  
t h e  f u l l  e x t e n t  o f  t h e  to xaem ia  r e a l i s e d .

Such c a s e s  w i l l  show a f a l l  i n  b lood  p r e s s u r e  
g r e a t e r  t h a n  t h e  a v e rag e  f o r  t h e  g roup  w i th  which t h e y  have 
been c l a s s i f i e d .

(0-1)



We can f in d  no r e fe r e n c e  in  th e  l i t e r a t u r e  
b ear in g  on th e s e  m a tter s .

Age o f  th e  P a t ie n t .

A fu r th e r  f a c t o r  th a t in f lu e n c e s  th e  f a l l  in  b lood  
p re ssu re  i s  th e  age o f th e  p a t ie n t .

Table 16 p r e se n ts  th e  f in d in g s  f o r  th e  m ild , 
moderate and se v er e  c a se s  at v a r io u s  age groups.

TABLE 1 6 .

Average F a ll  in  Blood P ressu re  at d i f f e r e n t  Age Groups.

S y s t o l ic  P r e s su r e . D ia s t o l ic  P r e s su r e ,

M ild Gases ( 2 5 ).

1 -  l+ y ea rs (5 ) 11 mm. 15 mm.
5 - 9  " (14*) 15 mm. 15  mm.
10 -  li+ 11 ( 5 ) l o  mm. 18 mm.
15 -  22 " (5 ) 19 mm. 19  mm.

Moderate C ases ( 25) .

1 -  !+ y e a rs  (6 ) 14- mm. 15 mm.
5 - 9  " (HO 18 mm. 20  mm.
10  -  ll+ " (4-) 19 mm. 20 mm.
15 -  34- " (1) 20 mm. 18 mm.

Severe Cases (4-0).

1 - 1+ y ea rs  ( 5 ) 21 mm. 21+ mm.
5 - 9  " (27) 22  mm. 22 mm.
10  -  lh  " ( 5 ) 2h mm. 25 mm.
15 -  25 " (5 ) 25 mm. 18 mm.

In  each c la s s  th e  f a l l  in  b lood  p ressu re  in c r e a se s  w ith  th e  
age o f th e  p a t ie n t .  T his a p p lie s  to  b o th  th e  s y s t o l i c  and 
d i a s t o l i c  p r e ssu r e s .

C erta in  o f th e  age groups c o n ta in  o n ly  very  few  c a se s  so th a t  
th e  r e s u l t s  must be accep ted  w ith  ca u tio n , but we b e l ie v e  th a t  
they show th e  g e n e r a l tren d .

Durand V ie l ( 5 ) s t a t e s  "The f a l l  in  b lood  p ressu re  
i s  more n o t ic e a b le  in  o ld e r  c h ild r e n . In  younger c h ild r e n
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f a l l  i s  i n a p p r e c i a b l e  save  i n  s e v e r e  forms of  t h e  d i s e a s e . "  
While we a re  i n  agreement  w i th  t h e  f i r s t  p a r t  o f  th e  
s t a t e m e n t ,  our  own f i n d i n g s  d id  n o t  s u p p o r t  t h e  l a t t e r  p a r t .
I n  younger  c h i l d r e n  t h e  f a l l ,  t h o u gh  l e s s  t h a n  i n  o l d e r ,  
was o f t e n  c o n s i d e r a b l e .

No o t h e r  w r i t e r  rem arks  on t h e  i n f l u e n c e  t h a t  
age may have on t h e  f a l l .

Nay o f  D i s e a s e  on A dm iss ion .

T a b le s  p, 6 and 9 show t h a t  t h e  f a l l  i n  b lood  p r e s s u r e  i s  
i n f l u e n c e d  by t h e  day of  d i s e a s e  on which a n t i t o x i n  i s  
a d m i n i s t e r e d .  The maximum f a l l  i n  any c l a s s  o c c u r s  i n  t h o s e  
c a s e s  where a n t i t o x i n  i s  n o t  g iv e n  u n t i l  t h e  t h i r d  day o f  
d i s e a s e .  T h is  must be due t o  t h e  f a c t  t h a t  t h e  e a r l i e r  i n  
t h e  d i s e a s e  a n t i t o x i n  i s  a d m i n i s t e r e d ,  t h e  l e s s  s e v e r e  w i l l  
be t h e  tox aem ia ,  and t h e  l e s s  marked t h e  f a l l  i n  p r e s s u r e .

The nunber  o f  c a s e s  a d m i t t e d  l a t e r  t h a n  t h e  t h i r d  
day of  d i s e a s e  i s  sm a l l ,  and any c o n c l u s i o n s  drawn f rom 
them must be a c c e p te d  w i t h  c a u t i o n .  I t  would seem, however,  
t h a t  t h e y  t e n d  t o  show a f a l l  i n  b lood  p r e s s u r e  l e s s  t h a n  
t h e  a v e ra g e .  P ro b a b ly  t h e  e x p l a n a t i o n  i s  t h a t  such  c a s e s  
must have a c o n s i d e r a b l e  measure  o f  n a t u r a l  immunity, o t h e r w i s e  
t h e  d e l a y e d  a d m i n i s t r a t i o n  would r e s u l t  i n  t h e  case  b e in g  
more g r a v e l y  i l l  t h a n  i t  was when a d m i t te d  t o  h o s p i t a l .

The o n ly  r e f e r e n c e  t o  t h e  e f f e c t s  o f  d e la y  i n  
t h e  g i v i n g  o f  a n t i t o x i n  i s  made by N o r r i s  e t c .  (11) who 
s t a t e  t h a t  f a l l  i s  most marked when t h e r e  i s  d e la y  i n  g i v i n g  
a n t i t o x i n .  No q u a l i f y i n g  s t a t e m e n t s  a re  added.

Minor F a c to r s  i n f lu e n c i n g  th e  Blood P r e s s u r e .

V ar io u s  o t h e r  f a c t o r s  e x e r c i s e  an i n f l u e n c e  on t h e  b lo od  
p r e s s u r e ,  b u t  o f  a t r a n s i e n t  n a t u r e .

The emotions  p r o b a b ly  have t h e  most marked e f f e c t .  
E x c i te m en t ,  i n  our  own e x p e r i e n c e ,  may cause  a  r i s e  o f  
20 t o  30  mm., a l t h o u g h  u s u a l l y  i t  i s  c o n s i d e r a b l y  l e s s .
T h is  f a c t o r  was v e ry  commonly met w i t h  d u r in g  t h e  i n v e s t i g a t i o n ,  
p a r t i c u l a r l y  when t h e  c h i l d  was f i r s t  a d m it te d  t o  h o s p i t a l .  
Janeway ( 2 5 ) ,  Judson  and N ic h o lso n  ( 2 3 ), Abt and F e in g o ld  (12) 
a l l  e x p r e s s  a s i m i l a r  v iew .  T re a d g o ld  ( 2 6 ) c o n s i d e r s  t h e  
em ot iona l  f a c t o r  one of  g r e a t  im p o r tan c e  on f i r s t  e x a m in a t io n .
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The t a k i n g  of  food  i n f l u e n c e s  t h e  blood p r e s s u r e .  
Janeway ( 2 5 ) found a r i s e  of  5 mm. i n  t h e  s y s t o l i c  p r e s s u r e  
end a f a l l  o f  5 mm. i n  t h e  d i a s t o l i c ,  w h i le  Judsoa and 
N ic h o ls o n  (2 3 ) found  a r i s e  o f  15 -  20 nun. In  ou r  own 
e x p e r i e n c e  foo d  cau se d  a r i s e  o f  about  6 mm.

S le ep  c a u se s  a f a l l  i n  t h e  b lood  p r e s s u r e  o f  h t o  
8 mm. Janeway ( 2 5 )» Judson  and N ic h o ls o n  ( 2 3 ) and Abt and 
P e i n g o ld  (1 2 ) a re  i n  agreement  w i th  us on t h i s  p o i n t .

E x e r c i s e  was found  to  c au se  a r i s e  i n  b lood  
p r e s s u r e .  I n  t h e  p r e s e n t  i n v e s t i g a t i o n  t h i s  f a c t o r  was o n ly  
o p e r a t i v e  during; c o n v a l e s c e n c e .  The m a j o r i t y  o f  c a s e s  showed 
a r i s e  o f  1 t o  6 mm. on f i r s t  b e in g  a l lo w ed  up i n  c l o t h e s .  
Janeway ( 2p) and N o r r i s  e t c .  (11) b o th  n o t e d  a r i s e  o f  b lo o d  
p r e s s u r e  f o l l o w i n g  e x e r c i s e .  T h e i r  i n v e s t i g a t i o n s ,  however,  
d e a l t  w i th  h e a l t h y  c h i l d r e n .  Oddo (27) and Oddo and f r c h a r d  
(23) d e s c r i b e  what t h e y  te rm  t h e  ' h y p o t e n s i o n  of  e f f o r t 1.
They found  t h a t  c o n v a l e s c e n t s  s u b m i t t e d  t o  a s l i g h t  e f f o r t  
f r e q u e n t l y  showed e f a l l  i n  b lo o d  p r e s s u r e ,  e i t h e r  a t  once 
o r  a f t e r  a s l i g h t  r i s e ,  t h e  p r e s s u r e  r e m a in in g  below normal 
f o r  a v a r i a b l e  p e r i o d .
T h is  phenomenon was n o t  n o te d  i n  any o f  o u r  c a s e s .

The e f f e c t  of  t h e s e  v a r i o u s  f a c t o r s  i s  t r a n s i e n t .  
They have  no i n f l u e n c e  on t h e  g e n e r a l  t r e n d  o f  t h e  b lo o d  
p r e s s u r e  c u rv e ,  a l t h o u g h  a t  p o i n t s  t h e y  may make i t  s l i g h t l y  
i r r e g u l a r .
By t a k i n g  t h e  r e a d i n g s  i n  each  case  a t  t h e  same t im e  each  
day, i t  'was a t t e m p t e d  t o  n e u t r a l i s e  t h e  e f f e c t  of  t h e s e  
f a c t o r s .

Dea th .

The extreme example o f  f i x a t i o n  o f  d i p h t h e r i a  t o x i n  i s  t h e  
d e a t h  of  t h e  p a t i e n t .
Tab le  l l  showed t h e  a v e rag e  f a l l  i n  b lood p r e s s u r e  i n  t h o s e  
e a s e s  which d ie d ,  t h e  f a l l  b e in g  much g r e a t e r  t h a n  i n  any 
o t h e r  g ro u p .

As e x p la in e d  above,  d e a th s  were d i v i d e d  i n t o  
c a r d i a c  and t o x i c .  T hree  o f  t h e  c a s e s  which d ie d  f e l l  i n t o  
t h e  fo rm er  g ro up ,  t h e  r e m a in in g  7 i n t o  t h e  l a t t e r .

An e x a m in a t io n  of  t h e  b lo o d  p r e s s u r e  c h a r t s  o f  
t h e  c a r d i a c  d e a t h s  shows, i n  t h e  f i r s t  s t a g e s ,  a s t e a d y  
and p r o g r e s s i v e  f a l l  i n  r j r e s s u r e ,  e v id e n ce  o f  s e v e r e  
to x ae m ia .  Vfith t h e  o n s e t  o f  g rav e  c a r d i a c  involvem ent  t h e r e



i s  a sudden and marked f a l l  i n  b lo o d  p r e s s u r e  r a p i d l y  f o l lo w e d  
by d e a th .
I n  t h e  t o x i c  d e a t h s  t h e  b lo o d  p r e s s u r e  cu rve  f a l l s  s t e a d i l y  
t h r o u g h o u t .  T here  i s  no marked d rop  j u s t  b e f o r e  d e a th ,  t h e  
downward s l o p e  b e in g  s t e e p  and more o r  l e s s  r e g u l a r .
The t o t a l  f a l l  i n  b lo o d  p r e s s u r e  i s  much t h e  same i n  b o th  
c l a s s e s .

I n  h i s  s e r i e s  o f  c a s e s  B ro c k in g to n  (13) c o n s i d e r e d  
t h a t  50$  i k e  d e a t h s  o c c u r r i n g  d u r in g  t h e  f i r s t  t h r e e  
weeks were t h e  r e s u l t  o f  e a r l y  c a r d i a c  f a i l u r e ,  t h e  r em a in in g  
50^ b e in g  due to  ex trem e h y p o p i e s i a .  These seem t o  be 
i d e n t i c a l  w i t h  o u r  own t o x i c  and c a r d i a c  d e a th s  r e s p e c t i v e l y .  
I t  i s  d i f f i c u l t  t o  b e l i e v e  t h a t  t h e  s o l e  cause  o f  d e a t h  i s  
h y p o p i e s i a .  At p o s t  mortem e x a m in a t io n  t h e s e  c a s e s  show 
e x t e n s i v e  p a t h o l o g i c a l  changes  i n  e v e ry  o rg an  i n  t h e  body.
The f a l l  i n  b lo o d  p r e s s u r e  i s  o n ly  one m a n i f e s t a t i o n  o f  t h e  
w id e sp re a d  damage.
E x te n s i v e  p a t h o l o g i c a l  changes  a re  a l s o  s e en  i n  c a r d i a c  
d e a t h s ,  bu t  h e re  t h e  c h i e f  damage has  f a l l e n  on t h e  h e a r t .
As was m en t io n ed ,  e a r l i e r ,  o u r  c l a s s i f i c a t i o n  was made on 
t h e  o u t s t a n d i n g  c l i n i c a l  phenomenon a t  t h e  t im e  o f  d e a t h .

All  w r i t e r s  a r e  a g re ed  t h a t  t h e  g r e a t e s t  f a l l  i n  
b lo od  p r e s s u r e  o c c u r s  i n  f a t a l  c a s e s .

P a r e s i s .

F i x a t i o n  o f  d i p h t h e r i a  t o x i n  i s  a l s o  d e m o n s t r a te d  by t h e  
o c c u r r e n c e  of  p a r e s i s .  I n  t h e  p r e s e n c e  of  t h i s  c o m p l i c a t i o n  
t h e r e  can  be no doubt  t h a t  t h e  c o n d i t i o n  h as  been  more t h a n  
a l o c a l  l e s i o n .  I t  w i l l  be i n t e r e s t i n g ,  t h e r e f o r e ,  t o  
examine th e  m i ld ,  m odera te  and s e v e r e  c a s e s ,  t o  n o t e  i f  t h o s e  
which  d e v e lo p ed  p a r e s i s  show a g r e a t e r  f a l l  i n  b lo o d  p r e s s u r e  
t h a n  t h o s e  which d id  n o t ,  and i f  t h e r e  i s  a d i f f e r e n c e  i n  
t h e  day when th e  lo w e s t  r e a d i n g  was r e c o r d e d ,  and t h e  day 
when t h e  p r e s s u r e  r e t u r n e d  t o  norm al .

None o f  t h e  mild c a s e s  d ev e lo ped  p a r e s i s .

T ab le  17 shows t h e  r e s u l t s  f o r  t h e  m odera te  and s e v e r e  c a s e s .



TABLE 17.

Moderate  c a s e s  ( 2 5 ) .

Number 6 f  c a s e s  which d e v e lo p ed  p a r e s i s  * 3*

Gases which Cases which
deve loped d id  n o t
p a r e s i s . d ev e lo p p a r e s i s .
S. P. S. P.

Average  f a l l  i n  b lo od
*

p r e s s u r e . l h  mm. 10 mm. 18 mm. 19 mm.
Average day o f  l o w e s t

r e a d i n g . 1 1 t h .  1 1 th . 1 2 t h . 1 1 th .
Average day o f  r e t u r n  t o

n orm al . 52nd.  32nd. 30 t h . 30 t h .

S ev e re  Gases (M-0).

Number o f  c a s e s  which d eve loped  p a r e s i s  = 18.

Gases which Gases which
deve lo p ed d id  n o t
p a r e s i s . d eve lop  p a r e s i s .
S. D. S. P.

Average f a l l  i n  b lo o d
p r e s s u r e . 2h mm. 23 mm. 21 mm. 22 mm.

Average day of lo w e s t
r e a d i n g . 12 t h .  13 t h . 1 2 th . 13 t h .

Average day o f  r e t u r n  t o
norm al . 3 1 s t .  3 1 s t . 3 3 rd . 3 3 rd .



I n  t h e  m odera te  c a s e s ,  t h o s e  which d id  no t  d eve lop  p a r e s i s  
show a g r e a t e r  f a l l  i n  b lo o d  p r e s s u r e  t h a n  t h o s e  which d id .
T h is  a p p e a r s  t o  be d i s a p p o i n t i n g ,  bu t  two f a c t o r s  must be 
bo rne  i n  mind. F i r s t l y ,  t h e  l a t t e r  g roup  i s  a  v e ry  sm a l l  one, 
i n c l u d i n g  o n ly  t h r e e  c a s e s ,  so t h a t  no v a l i d  c o n c l u s i o n  can 
be drawn. Second ly ,  t h e  ages  of  t h e  t h r e e  c a s e s  must be 
c o n s i d e r e d .  They were r e s p e c t i v e l y  2 y e a r s  and 2 months,
2 y e a r s  and o months, and 9 y e a r s  and 7 months ,  and we c o n s i d e r
t h a t  t h e  ages of  t h e  f i r s t  two c a s e s  p r e c l u d e d  any g r e a t  f a l l  
i n  b lood  p r e s s u r e .
I n  t h e  s e v e r e  c a s e s  t h o s e  which  deve loped  p a r e s i s  show t h e  
g r e a t e r  f a l l  i n  p r e s s u r e .

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  i n  t h e  m od era te  
c a s e s ,  t h e  day o f  t h e  l o w e s t  r e a d i n g  t e n d e d  t o  o c c u r  e a r l i e r  
i n  t h o s e  which d e v e lop ed  p a r e s i s ,  and t h a t  t h e  b lo o d  p r e s s u r e  
t o o k  l o n g e r  t o  r e t u r n  t o  no rm al .  T h is  i s  what might  have  b e en  
e x p e c te d ,  s i n c e  i n  t h o s e  c a s e s  t h e  to x a e m ia  was more p ro fo u n d  
t h a n  i n  t h e  none p a r a l y s e d  c a s e s .
I n  t h e  s e v e r e  c a s e s  t h e  a v e ra g e  f i g u r e s  f o r  t h e  day o f  r e t u r n
t o  normal a re  t h e  r e v e r s e  of  what was e x p e c te d .

No v / r i t e r  q u o te s  f i g u r e s  r e l a t i n g  t o  t h e s e  m a t t e r s .

Of t h e  90 c a s e s  which r e c o v e r e d ,  21 d ev e lo p ed
p a r e s i s .  I n  no s i n g l e  i n s t a n c e  d id  t h e  o n s e t  of  t h e  p a r e s i s
r e s u l t  i n  a f a l l  i n  b lo od  p r e s s u r e .

P e n i s  (6) c o n s i d e r e d  t h a t  t h e  o n s e t  of  p a r e s i s
p roduced  no f a l l  i n  t h e  b lo o d  p r e s s u r e .  R o l l e s t o n  (10) 
found  t h a t  w i t h  e a r l y  p a r e s i s  b lo o d  p r e s s u r e  t e n d s  t o  f a l l ,  
b u t  i n  l a t e  p a r e s i s  no e f f e c t  i s  se en .  He does  n o t  s t a t e  
what he means by e a r l y  p a r e s i s .  I n  o u r  own s e r i e s  f o u r  
c a s e s  dev e lo p ed  p a r e s i s  b e f o r e  t h e  1 2 th  day o f  d i s e a s e  when 
t h e  b loo d  p r e s s u r e  was s t i l l  f a l l i n g ,  b u t  t h e  o n s e t  was n o t  
accompanied by any sudden a d d i t i o n a l  f a l l .

Abt and F e in g o ld  (12) s t a t e  a s i m i l a r  f i n d i n g  t o  R o l l e s t o n .



Album inuria.

In  th e  C ity  Fever H o sp ita l a lbum inuria  o ccu rr in g  in  d ip h th e r ia ,  
i f  n o t due to  an in te r c u r r e n t  in f e c t io n ,  i s  co n sid ered  to  be 
t o x i c  in  o r ig in ,  w hether i t  occu rs in  m ild  c a se s  o'r in  sev ere  
c a s e s , whether i t s  o n se t  i s  e a r ly  in  th e  d is e a s e  or  l a t e .
Table 18 shows th e  averages f o r  th e  d i f f e r e n t  c la s s e s ,  o f th o se  
c a se s  which d evelop ed  a lbum inuria , and th o se  which d id  n o t .



TABLE 18.

Mild Cases (2 5 ) .

Humber o f  c a se s  w hich d evelop ed  album inuria  = 5 *

Average f a l l  in  b lood  p r e ssu r e .  
Average day o f  lo w e st r ea d in g . 
Average day o f  re tu r n  t o  norm al.

C ases which C ases w hich
deve lo ped d id  n o t  d e v e lo p
a lb u m in u r ia . a lb u m in u r ia .
S. D. S. D.

17 mm. 19 mm.
11 th . 15 th .  
25th .  26 th .

li+ mm. 15  mm. 
10 th .  10 th .
1 9 th .  20th .

Moderate Oases (2 5 ) .

Number o f c a se s  w hich develop ed  album inuria  s 16 .

Average f a l l  in  b lood  p r e ssu r e .  
Average day o f lo w e st  rea d in g . 
Average day o f  r e tu r n  to  norm al.

C ases which C ases w hich
d e v e lo p ed d id  n o t  d ev e lo p
a lb u m in u r ia . a lb u m in u r ia .
S. D. S. L.

18 mm. 19 mm. 
12 th . 11 th .
30 th . 30 th .

17 mm. 17 mm. 
1 1 th . 1 1 th .
3 1 s t .  29th .

Severe C ases (1+0) .

Number o f c a se s  w hich develop ed  album inuria = 33*

Average f a l l  in  b lood  p r e ssu re .  
Average day o f  lo w e st  read in g . 
Average day of return  to  norm al.

C ases which C ases w hich
d e v e lo p ed d id  n o t  d e v e lo p
a lb u m in u r ia . a lb u m in u r ia .
S. D. S. D.

23 mm. 23 mm.
12th  . 13 th .
32nd. 33^d.

19 mm. 19 mm.
12 th . 12 th .
3 0 th . 30 th .

0+9 )



I n  each  c l a s s ,  m i ld ,  m odera te  and s e v e r e ,  t h o s e  c a s e s  which 
d ev e lo p ed  a l b u m i n u r i a  showed t h e  g r e a t e s t  f a l l  i n  b lood  
p r e s s u r e ,  and t h e  p r e s s u r e  t o o k  l o n g e r  t o  r e t u r n  t o  norm al .  
T here  seems t o  be a ten d e n c y  f o r  t h e  b lood  p r e s s u r e  t o  r e a c h  
i t s  lo w e s t  l e v e l  l a t e r  i n  t h e  c o m p l i c a te d  c a s e s  t h a n  i n  t h e  
u n c o m p l i c a te d .

F i f t y  f o u r  o f  t h e  n i n e t y  c a se s  which  r e c o v e r e d  
d eve loped  a l b u m i n u r i a .  I n  o n ly  one c a s e  was t h e r e  an 
accompanying r i s e  i n  t h e  b lood  p r e s s u r e ,  and h e r e  t h e  
a lb u m i n u r i a  was t h e  r e s u l t  o f  a s t r e p t o c o c c a l  t o n s i l l i t i s .
Thus we s t a t e  t h a t  a lb u m i n u r i a  i n  d i p h t h e r i a  i s  n o t  accompanied 
by a r i s e  i n  b lo o d  p r e s s u r e .  This  s u p p o r t s  t h e  view t h a t  t h e  
a lb u m in u r i a  i s  due to  to x ae m ia  and not  t o  n e p h r i t i s .

K o lo sso v a  (Q.) found  t h a t  a lb u m i n u r i a  was accompanied 
by h y p e r t e n s i o n .  I n  h i s  s e r i e s  o f  c a s e s  Taddei  (7) found  
no r i s e  i n  p r e s s u r e  r e s u l t i n g  from a lb u m i n u r i a .  He s t a t e s  
“The more p e r s i s t e n t  and m ass iv e  t h e  a lb u m in u r i a ,  t h e  l o n g e r  
and more marked was t h e  h y p o t e n s i o n . ” I f ,  as  we t h i n k ,  
a lb u m i n u r i a  i s  t h e  r e s u l t  o f  to x aem ia ,  t h i s  i s  t o  be e x p e c te d .  
R o l l e s t o n  (10) o b s e r v e s  t h a t  any change i n  t h e  b lo o d  p r e s s u r e  
due t o  a lb u m i n u r i a  i s  a lm ost  i n v a r i a b l y  a f a l l .  Y/e a g re e  
t h a t  i t  does n o t  r e s u l t  i n  a r i s e ,  b u t  our  e x p e r i e n c e  does 
n o t  c o n f i rm  t h e  o c c u r r e n c e  o f  a f a l l .  I n  none of  our  c a s e s  
was t h e r e  any d i s t u r b a n c e  of  t h e  b lo o d  p r e s s u r e  c u r v e .
N o r r i s  e t c .  (11) s t a t e  t h a t  a lb u m i n u r i a  i s  no t  a lways 
accompanied by a r i s e  i n  b lood  p r e s s u r e .  I n  our  s e r i e s  of  
c a s e s  i t  was n e v e r  accompanied by a r i s e .

C a rd ia c  C o m p l i c a t i o n s .

The e f f e c t  on t h e  b lood  p r e s s u r e  of  c a r d i a c  c o m p l i c a t i o n s  i s  
v a r i a b l e .  No d e f i n i t e  r e s u l t s  can be s t a t e d  as f o l l o w i n g  . 
any g i v e n  l e s i o n .  Of t h e  90 c a s e s  which r e c o v e r e d ,  33 showed 
c a r d i a c  invo lvem en t  of  v a r y i n g  d e g re e s  o f  s e v e r i t y .  A s tu d y  
o f  t h e s e  c a s e s  seems t o  i n d i c a t e  t h a t  i t  i s  on ly  i n  t h e  
p r e s e n c e  of  a s e v e r e  c a r d i a c  c o m p l i c a t i o n  t h a t  t h e r e  i s  a 
f a l l  i n  b lo o d  p r e s s u r e .

M yocard ia l  weakness as i n d i c a t e d  by l o s s  of  t o n e ,  
s o f t n e s s  o f  t h e  f i r s t  m i t r a l  sound, development  o f  a m i t r a l  
s y s t o l i c  b r u i t ,  seems t o  p roduce  no f a l l  i n  p r e s s u r e  u n l e s s  
t h e  c o n d i t i o n  i s  v e ry  marked.
E x t r a s y s t o l e s ,  i f  few, p roduce  no e f f e c t .  I f  numerous, 
and o c c u r r i n g  a long  w i th  m y o c a r d i t i s ,  t h e r e  i s  a f a l l .
A r e d u p l i c a t i o n  o f  one o r  o t h e r  o f  the. m i t r a l  sounds i s  u s u a l l y  
accompanied by a marked f a l l .  With t h i s  c o n d i t i o n ,  t h e r e  i s  
u s u a l l y  ev id e n ce  of  m y oca rd ia l  weakness ,  o r  e x t r a s y s t o l e s ,  
o r  b o th .
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C erta in  o f W e ig e r t's  c a se s  ( 8 ) d evelop ed  more 
or l e s s  se v e r e  m y o c a r d it is , y e t  on th e  average, p ressu re  d id  
not s in k  low er than in  m ild  c a s e s . Bruckner (9 ) found th a t  
s l i g h t  ca rd ia c  d istu rb a n ce  produced no f a l l  in  b lood  p r e ssu r e . 
N o rr is  e t c .  (11) s t a t e  "When th e r e  i s  a marked f a l l  in  
p r e ssu re  th e r e  i s  u s u a lly  ca rd ia c  in v o lv em en t."

Blood P r e s s u r e  on A dm ission  and t h e  E f f e c t s  o f  
T em p era tu re  on Blood P r e s s u r e .

On adm ission  th e  m a jo r ity  o f c a se s  showed a b lood  
p r e ssu re  above th e  norm al. The m a jo r ity  a lso  had a 
tem perature above norm al. Table 19 g iv e s  th e  f in d in g s  in  
th e  90  c a se s  w hich reco v ered .

T A B L E  1 9 .

S y s t o l i c  D i a s t o l i c  
P r e s s u r e .  P r e s s u r e .

Number o f c a se s  w ith  h y p er ten sio n  on
ad m ission . 59- nn.

Number o f th e se c a se s  w ith  p y r e x ia . M-5. 53 .
Number o f th e s e c a se s  w ith  no p y r e x ia . in . 1 1 .

Number o f c a se s w ith  normal b lood
p ressu re  on ad m ission . 9 . 17 .

Number o f th e s e c a se s  w ith  p y r e x ia . 6 . 1 2 .
Number o f th e s e c a se s  w ith  no p y r e x ia . 5- 5-

Number o f c a se s w ith  h yp oten sion  on
ad m ission . 2 2 . 29.

Number o f th e se c a se s  w ith  p y r e x ia . 1H. 2 0 .
Number of th e s e c a se s  w ith  no p y r e x ia . 8 . 9.

I t  w i l l  be seen  th a t on adm ission  th e  s y s t o l i c  p ressu re  i s  
more o f t e n  r a is e d  above normal than th e  d i a s t o l i c ,  w h ile  
th e  d i a s t o l i c  p ressu re  i s  more o f t e n  normal or  below normal 
than th e  s y s t o l i c .
In each group -  h y p er ten sio n  on ad m ission , normal b lood  
p ressu re  on adm ission , or  h y p o ten sio n  on adm ission  -  th e  
m a jo r ity  o f th e  c a se s  show p y rex ia , th e  p ercen ta g e , however, 
b eing  h ig h e s t  in  th o se  c a se s  where th e  blood p ressu re  on 
adm ission  i s  above th e  norm al.
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During t h e  c o u r s e  of  t h e  d i s e a s e  f i v e  c a s e s  r a n  
an i n t e r e u r r e n t  t e m p e r a t u r e  f o r  v a r y i n g  p e r i o d s  due t o  
s t r e p t o c o c c a l  i n f e c t i o n .
I n  one c a s e  t h e  t e m p e r a t u r e  d ev e lo p ed  w i t h i n  t h e  f i r s t  tw e lv e  
days when t h e  b lo o d  p r e s s u r e  was s t i l l  f a l l i n g .  No 
d i s t u r b a n c e  o f  t h e  normal  curve  was n o t e d .
The rem a in in g  f o u r  c a s e s  d ev e lo p ed  a t e m p e r a t u r e  e i t h e r  when 
t h e  b lo od  p r e s s u r e  was r i s i n g ,  o r  when i t  had r e t u r n e d  t o  
no rm al .  I n  one c a s e  t h e  o n s e t  o f  t e m p e r a t u r e  c o i n c i d e d  w i t h  
a r i s e  i n  p r e s s u r e  of  q mm. which was s u s t a i n e d  d u r i n g  t h e  
p e r i o d  o f  p y r e x i a .  I n  t h e  o t h e r  t h r e e  c a s e s  t h e  t e m p e r a t u r e  
p roduced  no change i n  t h e  b lo od  p r e s s u r e .

I t  i s  d i f f i c u l t  t o  a s s e s s  a c c u r a t e l y  t h e  e f f e c t  of  
p y r e x i a  on t h e  b lood  p r e s s u r e .  I n  each  o f  t h e  t h r e e  g ro u p s  
g i v e n  i n  T able  19 t h e  m a j o r i t y  o f  b a s e s  showed p y r e x i a .
I n  t h o s e  c a s e s  where t h e  b lo od  p r e s s u r e  on a d m is s io n  was 
r a i s e d  above norm al ,  t h e  p e r c e n t a g e  o f  c a s e s  w i t h  p y r e x i a  i s  
h i g h e r  than, i n  t h e  o t h e r  two g ro u p s .  T h is  would seem t o  
i n d i c a t e  t h a t  t e m p e r a t u r e  t e n d s  t o  r a i s e  b loo d  p r e s s u r e .
The e m o t io n a l  f a c t o r  however,  c o m p l i c a t e s  m a t t e r s .  We have 
n o t e d  above t h a t  e x c i te m e n t  was of  g r e a t  im p o r tan c e  on t h e  
f i r s t  e x am in a t io n ,  i t s  e f f e c t  b e in g  more marked on t h e  
s y s t o l i c  p r e s s u r e ,  and t h i s  r e a d i n g  was found  t o  be more 
o f t e n  r a i s e d  above normal t h a n  t h e  d i a s t o l i c  p r e s s u r e .
I t  i s  d i f f i c u l t ,  i f  n o t  i m p o s s i b l e ,  t o  d e te rm in e  t h e  e f f e c t  
o f  t h e s e  two f a c t o r s  i n  r a i s i n g  t h e  b lo od  p r e s s u r e  on 
a d m is s io n .  The f i v e  c a s e s  which dev e lop ed  an i n t e r c u r r e n t  
t e m p e r a t u r e  form to o  sm a l l  a s e r i e s  f rom which t o  draw any 
c o n c l u s i o n s .

On t h e  e v id e n c e  a v a i l a b l e  we c o n s i d e r  t h a t  i t  i s  
i m p o s s i b l e  t o  fo rm  a d e f i n i t e  o p i n io n  of  t h e  e f f e c t  o f  
p y r e x i a  on t h e  b lo o d  p r e s s u r e .

Briickner (9) n o te d  t h a t  i n  c e r t a i n  o f  h i s  c a s e s  
t h e r e  was a r i s e  o f  b lood  p r e s s u r e  a t  t h e  b e g in n in g ,  w i th  
a su b seq u e n t  f a l l .  I n  h i s  s e r i e s  R o l l e s t o n  (10) found  t h a t  
i n  t h e  overwhelming m a j o r i t y  o f  c a s e s ,  h i g h e s t  r e a d i n g s  were 
o b t a i n e d  i n  t h e  f i r s t  week. T h is  f i n d i n g  was a l s o  s t a t e d  
by N o r r i s ,  e t c .  ( 1 1 ) .  None of  t h e s e  w r i t e r s  m en t io ns  w he th e r  
t h e  h i g h  p r e s s u r e s  r e c o r d e d  were above norm al .

Durand V ie l  (5 ) t h o u g h t  t h a t  f e v e r  t e n d e d  t o  r a i s e  
b lo o d  p r e s s u r e ,  w h i le  Denis  (o) c o n s i d e r e d  t h a t  t h e  e l e v a t i o n  
of  t e m p e r a t u r e  i n  d i p h t h e r i a  was to o  sm a l l ,  and of  t o o  s h o r t  
d u r a t i o n ,  t o  p rove  o r  d i s p r o v e  t h i s  f a c t .  I n  s e v e r e  c a s e s  
Taddei  (7) found a s l i g h t  i n i t i a l  r i s e  i n  t h e  b lood  p r e s s u r e  
which he c o n s i d e r e d  t o  be due t o  t h e  accompanying t e m p e r a t u r e .

(52)



W eigert (8) s t a t e d  a  s i m i l a r  f i n d i n g  i n  r e g a r d  to  h i s  m ild  
c a s e s .  The i n i t i a l  r i s e  i n  h i s  c a s e s  R o l l e s t o n  (1 0 ) 
a t t r i b u t e d  to  e x c i te m e n t  and p y r e x ia .  N o r r i s  e t c .  (1 1 ) do 
n o t  c o n s id e r  t h a t  t h e r e  i s  any f i x e d  r e l a t i o n  be tw een  
te m p e ra tu re  and b lo o d  p r e s s u r e .

Serum R ash .

Twelve c a s e s  i n  th e  s e r i e s  d e v e lo p ed  a serum r a s h .
I n  th e  m ild  and m odera te  c a s e s  a r a s h  o c c u r re d  on 6 o c c a s io n s ,  
a p p e a r in g  be tw een  th e  6 th  and 1 1 th  days o f  d i s e a s e  when t h e  
b lo o d  p r e s s u r e  was s t i l l  f a l l i n g .  In  one c a se  t h e  f a l l  o f  
p r e s s u r e  seemed to  be a r r e s t e d  f o r  2 d ay s , b u t  i n  t h e  o t h e r s  
no e f f e c t  was n o te d .  S ix  o f  t h e  s e v e re  c a s e s  dev e lo p ed  a 
r a s h ,  th e  t im e s  o f  ap p ea ran ce  r a n g in g  from  th e  9 t h  t o  th e  
18 t h  days o f  d i s e a s e .  In  one c a se ,  where t h e  r a s h  ap p ea red  
on th e  9 t h  day, t h e r e  was an accompanying r i s e  o f  t e m p e ra tu re  
and t h e  b lood , p r e s s u r e  r o s e  by 18 mm. In  a second c a s e ,  
r a s h  a p p e a r in g  on t h e  1 3 th  day, t h e r e  was a r i s e  o f  l h  mm.
In  a l l  t h e  o t h e r  c a s e s  t h e  b lo o d  p r e s s u r e  was u n a f f e c t e d .

I t  would seem t h a t  t h e  e f f e c t  o f  a serum r a s h  on 
th e  b lo od  p r e s s u r e  i s  v a r i a b l e .

R o l l e s t o n  (1 0 ) found  t h a t  i n  th e  g r e a t  m a j o r i t y  
o f  e a r l y  serum r a s h e s  t h e r e  was no change in  t h e  b lo o d  
p r e s s u r e ,  w h i le  i n  t h e  m a j o r i t y  o f  l a t e  serum r a s h e s  p r e s s u r e  
i s  r a i s e d .  By l a t e  r a s h e s  he meant t h o s e  o c c u r r in g  a f t e r  
t h e  second  week. As i n  o u r  few c a s e s  h i s  r e s u l t s  were 
v a r i a b l e .
N o r r i s ,  e t c . (11) r e p o r t e d  a s i m i l a r  f i n d i n g .

L a ry n g e a l  D i p h t h e r i a .

When d e a l in g  w i th  l a r y n g e a l  d i p h t h e r i a  we n o ted  
th e  marked f a l l  i n  b loo d  p r e s s u r e  f o l lo w in g  trac h eo to m y .

Janeway (25) p o in te d  o u t  t h a t  t h e r e  was a  marked 
i n c r e a s e  i n  b loo d  p r e s s u r e  i n  a sp h y x ia ,  and t h a t  t h i s  
f a c t  was o f  im p o rtan ce  i n  l a r y n g e a l  d i p h t h e r i a .  T ad d e i ( 7 ) ,  
R o l l e s t o n  (1 0 ) ,  N o r r i s , e t c . (1 1 ) ,  and Abt and F e in g o ld  (1 2 ) 
a l l  comment on t h e  marked r i s e  i n  p r e s s u r e  i n  l a r y n g e a l  c a s e s .  
A ll  a g re e  as to  th e  sudden  and marked f a l l  f o l lo w in g  
tra c h e o to m y . Our e x p e r ie n c e ,  t h e r e f o r e ,  c o in c id e d  w i th  t h a t  
o f  t h e s e  o b s e r v e r s .
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SIGNIFICANCE OF THE BLOOD PRESSURE IN PROGNOSIS.

Y/e w i l l  now endeavour  t o  e s t i m a t e  t h e  p r o g n o s t i c
s i g n i f i c a n c e  o f  t h e  b lo o d  p r e s s u r e  c u rv e .
When t h e  d i a s t o l i c  p r e s s u r e  f a l l s  t o  a low l e v e l  i t  i s  
d i f f i c u l t  t o  r e a d  a c c u r a t e l y ,  p a r t i c u l a r l y  i n  young c h i l d r e n .  
T h e r e f o r e  we w i l l  c o n f i n e  our  a t t e n t i o n  t o  t h e  s y s t o l i c  
p r e s s u r e  where i t  i s  n e a r l y  a lways p o s s i b l e  t o  o b t a i n  a c c u r a t e
r e a d i n g s ,  even a t  v e ry  low l e v e l s .

I n  t h e  s e r i e s  o f  100 c a s e s  o f  f a u c i a l  d i p h t h e r i a ,
10 d e a t h s  o c c u r r e d .  With one e x c e p t i o n ,  t h e  b lo o d  p r e s s u r e  
i n  t h e  f a t a l  c a s e s  f e l l  s t e a d i l y  u n t i l  t h e  t im e  o f  d e a t h ,  so 
t h a t  t h e  l a s t  r e a d i n g  t o  be r e c o r d e d  was a l s o  t h e  l o w e s t .  I n  
t h e  e x c e p t i o n a l  c ase  u ra e m ia  d ev e lo ped  and t h e  b lo o d  p r e s s u r e  
r o s e  s t e a d i l y  t i l l  t h e  t im e  o f  d e a t h .  O m i t t in g  t h e  e x c e p t i o n a l  
c a s e ,  t h e  lo w e s t  s y s t o l i c  p r e s s u r e s  o b t a i n e d  i n  t h e  f a t a l  c a s e s  
r an g e d  from  58 t o  66 mm. T ab le  20 g i v e s  t h e  number o f  c a s e s  i n  
t h e  s e r i e s  o f  100 i n  which a s y s t o l i c  p r e s s u r e  was r e c o r d e d  of  
t h e  v a lu e  shown.

TABLE 20.

S y s t o l i c  Number o f  Gases Number o f  t h e s e  Number o f  t h e s e  
P r e s s u r e ,  i n  which r e c o r d e d ,  c a s e s  which d i e d ,  c a s e s  which 
_______________________________________________________ r e c o v e r e d .______

66 mm. 21 9 12
6l  mm. 15 8 5
62 mm. 12 8 1
60 mm. 9 8 1
56 mm. 7 7 -

51 mm. 1 1 -

12 mm. 2 2 -

58 mm. 1 1 -

From t h e  above t a b l e  i t  w i l l  be s e e n  t h a t  when t h e  s y s t o l i c  
p r e s s u r e  f a l l s  below 70 mm. t h e  p r o g n o s i s  i s  g r a v e .  I n  one 
c a se  a s y s t o l i c  p r e s s u r e  of  60 mm. was r e c o r d e d ,  and y e t  t h e r e  
was r e c o v e r y .  T h is  low p r e s s u r e  o c c u r r e d  on t h e  1 0 th  day o f  
d i s e a s e  i n  a c h i l d  o f  5 y e a r s ,  and was due t o  a c a r d i a c  c o l l a p s e .  
By t h e  f o l l o w i n g  day t h e  h e a r t  a c t i o n  had improved and t h e  
p r e s s u r e  had begun t o  r i s e .  T h is  c a se  i l l u s t r a t e s  t h e  
im p o r tan ce  o f  d e te r m in in g  t h e  cause  of t h e  low b lood  p r e s s u r e .
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A low read in g  may occur in  a c a se  which, i s  
p rofou n d ly  t o x i c .  Here th e  b lood p re ssu re  curve w i l l  
show a stea d y  f a l l  from  th e  tim e th e  p a t ie n t  f i r s t  came 
under o b se r v a tio n , or th e  low  read in g  may be due to  a 
ca rd ia c  c o l la p s e ,  in  which ca se  th e r e  w i l l  be a gradual 
f a l l  in  p r e ssu r e , succeeded by a sudden drop at th e  tim e  
o f o n se t  o f th e  ca rd ia c  symptoms. Thus i t  i s  m islea d in g  
to  r e ly  on a s in g le  read in g  when a ttem p tin g  a p r o g n o s is .

Two f a c t s  emerge. A p r o g n o s is  should  never be 
g iv e n  w ith ou t c o n s id e r in g  th e  c l i n i c a l  c o n d it io n  o f  th e  
c a se , and i t  i s  n e c essa ry  to  have more than  one blood  
p r e ssu re  rea d in g .

W hile i t  i s  im p o ss ib le  to  make a d e f in i t e  
pronouncement on th e  m atter in  view  o f  th e  sm all number 
o f d ea th s in  our s e r i e s ,  we f e e l  th a t  in  any ca se  where 
th e r e  i s  a profound toxaem ia, and where th e r e  has been a 
ste a d y  f a l l  in  th e  s y s t o l i c  b lood  p re ssu re  to  60  mm., 
death  w i l l  ensu e.

W hile we b e l ie v e  th a t  a c a r e fu l stu dy o f th e  
g e n e r a l c l i n i c a l  c o n d it io n  o f th e  p a t ie n t  s t i l l  rem ains 
th e  b e s t  gu id e  to  p r o g n o s is , we c o n sid er  th a t b lood  
p re ssu re  rea d in g s are u s e fu l  a id s  in  h e lp in g  to  form  a 
d e c is io n .  They should  never be used  a lo n e .

Friedman ( 2 ) con sid ered  th a t  i f  th e  s y s t o l i c  
blood p ressu re  did not s in k  below 90  m .  in  b ig  c h ild r e n , 
and 75  nnn. in  sm all c h ild r e n , th e  p ro g n o s is  was not 
u n fa v o u ra b le . Cases where i t  f e l l  to  65 mm. or 60 mm. were 
alm ost in v a r ia b ly  f a t a l .  With th e s e  f in d in g s  we are in  
agreem ent. Where reco v ery  took  p la c e  a f t e r  a read in g  o f 65 
or 60  mm. had been record ed , th e  f a l l  in  b lood p ressu re  was 
presum ably due to  a c a rd ia c  c o l la p s e .  He fu r th e r  s t a t e s  
th a t  th e  d ia g n o s is  o f  ca rd ia c  involvem ent can be made much 
e a r l ie r  by th e  sphygmomanometer than by ord inary  c l i n i c a l  
m ethods. In  our own s e r i e s  o f  c a se s  i t  was o n ly  in  th e  
p resen ce  o f  sev ere  ca rd ia c  involvem ent th a t  the blood  
p re ssu re  was a f f e c te d , so th a t we cannot agree w ith  t h i s  
sta te m e n t.

Durand V ie l  ( 5 ) d is t in g u is h e d  between low blood  
p re ssu re  read in gs due to  toxaem ia, and th o se  due to  ca rd ia c  
c o m p lic a tio n s . He s t a t e s  "When a c h ild  shows on se v e r a l  
s u c c e s s iv e  days a f a l l  in  a r t e r ia l  b lood  p ressu re  th e  o u tlo o k  
i s  bad, and a f a t a l  is s u e  may be fe a r e d . On th e  o th er  hand, 
even when th e  o u tlo o k  i s  fa v o u r a b le , th e  p ressu re  may be 
low ered by a card iac  co m p lica tio n  and y e t  th e  end r e s u l t  be 
c u r e ."
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A p r o g r e s s i v e  and marked f a l l  i n  p r e s s u r e  was c o n s i d e r e d  
by Denis  (6) t o  be a v e ry  g rav e  s i g n .
Although t h e  r e c o v e r i e s  i n  h i s  s e r i e s  d id  n o t  show such  
low b lo o d  p r e s s u r e  r e a d i n g s  as t h e  f a t a l  c a s e s ,  W eiger t  (8) 
d id  no t  t h i n k  t h a t  much p r o g n o s t i c  v a lu e  cou ld  be a t t a c h e d  
t o  b loo d  p r e s s u r e  i n  d i p h t h e r i a .  T h is  view was a l s o  s t a t e d  
by B ruckner  (9)> and b o t h  a g re ed  t h a t  t h e  b e s t  g u id e  was t h e  
c l i n i c a l  c o n d i t i o n  of  t h e  p a t i e n t .
R o l l e s t o n  (10) c o n s i d e r e d  t h a t  b lo od  p r e s s u r e  r e a d i n g s ,  though  
of  some v a lu e  i n  c o n j u n c t i o n  w i t h  o t h e r  p r o g n o s t i c  s i g n s ,  were 
by no means i n d i s p e n s a b l e  i n  fo rm in g  a p r o g n o s i s .  More 
im p o r tan c e  was a t t r i b u t e d  t o  b lood  p r e s s u r e  r e a d i n g s  by 
N o r r i s  e t c . (11) who c o n s i d e r e d  t h a t  a p r o g r e s s i v e  f a l l  was o f  
bad p r o g n o s t i c  im p o r t ,  bu t  added t h a t  a h i g h  p r e s s u r e  does 
n o t  n e c e s s a r i l y  mean r e c o v e r y .  Our own e x p e r i e n c e  i n c l i n e s  
us  t o  a g re e  w i t h  t h e i r  v iew. A p r o g r e s s i v e  and marked f a l l  
i s  of  bad im p o r t .

The f a l l  i n  b lood  p r e s s u r e ,  i n  any p a r t i c u l a r  c a s e ,  i s  o f  
l e s s  p r a c t i c a l  im p o r tan c e  as a g u id e  t o  p r o g n o s i s  t h a n  t h e  
l e v e l  to  which t h e  s y s t o l i c  p r e s s u r e  h a s  f a l l e n .  T h is  i s  due 
to- th e  f a c t  t h a t  t o  c a l c u l a t e  th e  f a l l  i n  any p a r t i c u l a r  c ase  
r e q u i r e s  t h e  a d o p t i o n  of  a normal  b lo o d  p r e s s u r e  f o r  t h e  
p a t i e n t .  I n  a p r e v i o u s  s e c t i o n  we have shown t h e  wide r an g e  
o f  s t a n d a r d s  o f f e r e d ,  and, t h e  ex trem e d i f f i c u l t y  o f  a r r i v i n g  
a t  a f i g u r e  which w i l l  r e p r e s e n t  t h e  normal b lo o d  p r e s s u r e  
o f  t h e  p a t i e n t  c o n c e rn e d .  Thus i t  i s  d i f f i c u l t  t o  e n s u re  
a cc u ra c y  when c a l c u l a t i n g  t h e  f a l l  i n  p r e s s u r e  i n  any 
p a r t i c u l a r  c a s e .

The n i n e  c a s e s  i n  which t h e  b lo od  p r e s s u r e  f e l l  
s t e a d i l y  t i l l  t h e  t im e  o f  d e a t h  showed a d e p th  o f  f a l l  i n  
t h e  s y s t o l i c  p r e s s u r e  r a n g in g  from 20 t o  mm. The f a l l  
was c a l c u l a t e d  from th e  b lo o d  p r e s s u r e  a t  t h e  t ime of 
a d m is s io n .

T ab le  21 g i v e s  t h e  number of  c a s e s  i n  t h e  s e r i e s  o f  100 i n  
which  t h e r e  was a f a l l  i n  t h e  s y s t o l i c  b lo o d  p r e s s u r e  o f  
t h e  e x t e n t  shown.
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TABLE 21.

P a ll  in Number o f Number o f Number o f
Blood Gases in th e s e  Gases th e s e  Cases

P re ssu re . w hich occu rred . w hich D ied . w hich recovered

20  mm. d6 9 57
2d mm. 29 8 21
30  mm. 12 7 5
36  mm. 8 6 2
38  mm. 5 5 -

L/4 mm. d -
50 mm. 5 5 -

52 mm. 1 1 -

I t  w i l l  be seen  th a t  when th e re  i s  a f a l l  in  th e  
s y s t o l i c  p ressu re  o f  30 nun. th e  p r o g n o s is  i s  g ra v e . When 
th e r e  i s  a f a l l  o f  I4O mm. probably no case  r e c o v e r s . We 
c o n s id er , however, th a t due to  th e  d i f f i c u l t y  o f d eterm in ing  
th e  normal blood p re ssu re  fo r  th e  case  concerned, th e  depth  
o f  th e  f a l l  o f b lood p ressu re  i s  o f l e s s  v a lu e  as an aid  to  
p ro g n o sis  th an  a record  o f th e  s y s t o l i c  p r e ssu r e s .

No w r ite r  comments on t h i s  m atter .

Of th e  90 c a se s  which recovered  21 develop ed  p a r e s is .  The 
minimum f a l l  in  b lood p ressu re  in  th e se  c a se s  was 10  mm., 
th e  maximum 32  mm. T able 22 shows th e  number o f  c a se s  
d ev e lo p in g  p a r e s is  among th o se  in  w hich th e re  was a f a l l  
in  th e  s y s t o l i c  b lood p ressu re  o f th e  e x te n t in d ic a te d .
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TABLE 22.

P a ll  in Number o f Number o f th e s e Number o f  th e s e
Blood Cases in C ases which C ases which

P r e ssu re . which occu rred . developed  p a r e s is . d id n o t .

10  mm. 89 21 68
12 mm. 81 20 61
iLf mm. 75 19 56
16 mm. 65 19 ± 6
18 mm. 52 18 5^
20  mm. 57 15 22
22  mm. 28 15 15
214 mm. 21 9 12
26 mm. 15 8 7
28 mm. 9 14 5
30  mm. 5 2 5
32  mm. 5 1 2
3h mm. 2 - 2
36 mm. 2 - 2

I t  would seem th a t where th e r e  i s  a f a l l  in  th e  s y s t o l i c  
p ressu re  o f  more than 20 mm. some 5 0 ?Z o f  th e  c a s e s  d evelop  
p a r e s is ,  but due to  th e  sm all numbers d e a lt  w ith  t h i s  
f ig u r e  must be accep ted  w ith  c a u tio n . T h is f in d in g  i s  to o  
vague to  be o f any v a lu e  in  p r o g n o s is .

K olossova  (h) co n sid ered  th a t  an a r t e r ia l  p ressu re  
o f  15  mm. or more below normal a llow ed  o f a p ro g n o s is  o f  
p a r e s is .  We cannot agree w ith  t h i s  f in d in g .



CONCLUSIONS.

T here  i s  a f a l l  o f  h lo o d  p r e s s u r e  in  e v e ry  c a se  
o f  d i p h t h e r i a ,  t h e  f a l l  t a k i n g  p la c e  from  t h e  b e g in n in g  
o f  t h e  i l l n e s s .

The more s e v e re  t h e  c a s e ,  th e  g r e a t e r  i s  t h e  
f a l l ,  and th e  l o n g e r  does th e  p r e s s u r e  t a k e  t o  r e t u r n  t o  
n o rm a l.

The e x te n t  o f  th e  f a l l  i s  i n f lu e n c e d  by t h e  
age o f  th e  p a t i e n t ,  and t h e  day o f  d i s e a s e  on which 
a n t i t o x i n  i s  a d m in i s t e r e d .

When t h e  b lood  p r e s s u r e  r e a d in g s  i n  any c a se  a re  
c h a r t e d  th e y  show a c u rv e ,  th e  lo w e st  p o in t  i n  w hich  
o c c u rs  most commonly on th e  11 th , 12 t h  o r  13 th  day o f  
d i s e a s e .

The b lo o d  p r e s s u r e  cu rv e  i s  n o t  i n f lu e n c e d  by 
t h e  o c c u r r e n c e  of a lb u m in u r ia  o r  p a r e s i s .

I n  c o n ju n c t io n  w i th  a  c a r e f u l  s tu d y  o f  t h e  
p a t i e n t '-6 g e n e r a l  c o n d i t i o n ,  b lo o d  p r e s s u r e  r e a d in g s  a re  
o f  v a lu e  i n  fo rm in g  a  p r o g n o s i s .  They sh o u ld  n e v e r  be 
used  a lo n e .



APPENDIX.

T y p ic a l  b lo o d  p r e s s u r e  c h a r t s  o f  t h e  v a r i o u s  

ty p e s  o f  c a s e s  i n v e s t i g a t e d .
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