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In a former paper reference was 
made to the 

central contribution to circulatory failure in 

yphoid fever made by myocardial weakness 
due 

9 toxaemia and to impairment of the coronary 

n\f 
ti?n by severe grades of peripheral 

failure 

?' ^Urray and Kelly, 1938). Peripheral failure 
ft typhoid fever, and the total clinical picture 

of 

^ircuJatory failure in severe 
cases will be the 

Ejects of the present communication. 
. ^sufficient blood flow to 

the body is res- 

ponsible for the main clinical features of circula- 

ry failure in typhoid fever. Hence we may 

neiiy recall the conditions necessary for an 

c equate blood supply to the tissues. The 

toT^-^quisite3 f?r an adequate 
blood supply 

^ 
he tissues are a normal cardiac income 

and 

T)r-al contractile power of the 
cardiac pump. 

v 

10 filing of the heart is dependent upon 
the 

witl?U-S Pressure which usually rises and falls 

cir V^ease and decrease, 
respectively, of the 

th Cll| ory blood volume. The blood supply to 
e heart and brain depends mainly upon 

the 

nrpen blood pressure. And the arterial blood 

in turn is a function chiefly of the out- 

Th t 
^lear^ anc* the peripheral resistance, 

nhG i 
e ^e arterioles determines the peri- 

the hi 
resistance- Fishberg (1937) states that 

chi . 
Pressure is more readily influenced by 

va?^S in the calibre of arterioles than by 
lations in the output of the heart or 

in the 

0 
c,0sity of the blood. The cardiac output is 

von 
ec* by three factors, namely (1) the 

Co\ ?!ls return, (2) the force of the heart, 
and 

(3> the heart rate. 

Dual failure 
pi. . 

tVni 
circulatory collapse in severe I 

outs t 
^ever ^ a dual failure, characterized by 

' 

On 
^ 811 peripheral and occult central 

failure, 

the \ar<^ r?unds I have repeatedly 
emphasized 

due | 
^"iike picture presented by such cases, 

vol, 
0 a disparity between the circulating 

blood 

cuia^u and the functioning capacity 
of the vas- 

blo' ̂  
' "^n Peripheral failure the circulating 

the 
Vo^ume is diminished and the capacity of 

in 
Vascular bed is increased with resultant pool- 

With +v> 
*n Periphery' (Fishberg, 1937). 

voh 
^ decrement in the circulating blood 

Ve 
me> there is a corresponding fall in the 

c 
?.Us Pressure with consequent decrease 

in the 

c lac output, which is further reduced, because 

of the impairment of contractility of the heart 
due to typhoid myocarditis. To combat the 
resultant steep fall of blood pressure the decrease 
in circulating blood volume provokes constric- 
tion of the peripheral arterioles. The cold 

clammy skin is due, according to Harrison 

(1939), to diminished blood flow to the skin 
because of the decline in the cardiac* output and 
the local vaso-constriction. The grey cyanosis 
(pallor 'plus cyanosis) proclaims stagnation of 
blood at the periphery. In the dual failures of 

typhoid fever and coronary thrombosis (Levine, 
1929), the coldness of the skin affords a striking 
contrast to the high rectal temperature obtain- 
able in these cases. Circulatory collapse in 
enteric is not to be attributed to vaso-motor 

paralysis, which is the result, rather than the 
cause, of the fall of blood pressure. When the 
latter falls below 60 or 70 mm. the vaso-constric- 
tor mechanism fails owing to ischsemia of the 
vaso-motor centre, vaso-dilatation supervenes 
and a further final fall in blood pressure results. 
Death ensues in a few hours if the blood pres- 
sure is not successfully restored to an adequate 
level. Impending circulatory failure is usually 
notified at an earlier stage in the temperature 
chart, which shows replacement of the character- 
istically slow pulse by a tendency to tachycardia 
linked with decline in the height of the fever. 
About the same time there may be a slight rise 
in blood pressure due to peripheral vaso-con- 
striction, which rise in the blood pressure is to 
be interpreted as the prelude to a sharp fall. 

Feeble pulse, rapid heart rate, distant heart 
sounds and even fcetal heart sounds occur 

equally in peripheral failure and in acute myo- 
carditis. The changes undergone by the first 
heart sound in severe enteric fever, however, are 
to some extent due to a coexisting myocarditis. 
Temporary gallop rhythm is even more sugges- 
tive of a transient myocardial weakness. In 

grave circulatory collapse the heart sounds may 
be almost inaudible, the blood pressure unregis- 
terable, the pulse almost or quite impalpable and 
the superficial veins totally collapsed. The 

development of an apical systolic murmur 

suggests acute cardiac dilatation. The develop- 
ment of cardiac enlargement under radiological 
observation would constitute direct evidence of 
acute myocarditis. Unfortunately, such a 

radiological study of the heart in typhoid is 

rarely possible. Fishberg (1937) tells us that? 
' the heart is not enlarged in pure shock. On 
the contrary there is every reason to believe that 

characteristically the heart diminishes in size as 
a result of the deficient filling due to the small 
venous returns \ Most commonly in severe 

cases the typhoid heart gives the palpating finger 
the impression of at least a full-sized heart, even 
after allowing for upward diaphragmatic dis- 

placement by the commonly prevailing meteor- 
ism and after exclusion of other possible causes 
of cardiac enlargement such as hypertension, 
organic valvular disease, etc. 

' 
Electrocardio- 

graphic evidence of myocardial damage is not 
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rare' (Fishberg, 1937), especially prolongation 
of the P-R interval and T-wave inversion 
in lead II and sometimes in lead I also. Such 
T-wave changes are to be differentiated from 
those due to digitalis by the fact that the QRS 
is followed by a horizontal or upwardly-convex 
RS-T segment which in turn is followed by 
the inverted T. 

Prognosis 
Within the past six months we have had three 

cases of severe typhoid fever with circulatory 
failure as described above. Two of the cases, 
males aged 24 and 30 years, respectively, of 
average constitution, made a good recovery 
without further complications of note. The 
third case, an obese man of 40, terminated 
fatally : 48 hours before death two of his stools 
were tinged with blood but the third and last 
stool was blood-free. 
The prognosis is favourable in previously 

healthy young people. Middle-aged and elderly 
subjects, and more especially those who are obese 
as well, frequently succumb to the circulatory 
failure of typhoid fever. 

Summary of treatment 
The aim of treatment in the circulatory failure 

of typhoid fever is obviously to increase the 
volume of the circulating blood, to decrease the 
capacity of the vascular bed and to diminish 
cerebral anaemia. 

Increase the volume of the circulating blood 
Intravenous glucose saline, by the drip method, 

in view of the state of the heart, is the most 

certain procedure in the circulatory collapse of 
typhoid fever. We give subcutaneous glucose 
saline immediately signs of impending circula- 
tory failure appear : in profound circulatory 
depression absorption by this route is inade- 

quate. 
In toxsemic peripheral failure cortin helps to 

prevent water and salt depletion and thus inhi- 
bits the rise in serum potassium associated with 
concentration of the blood. Thomson (1939) 
demonstrated the toxic action of potassium 
salts, particularly on the myocardium, and 

rightly advises against the use of potassium 
salts in cases of cardiovascular disease and 
chronic nephritis, the commonest conditions in 
which potassium citrate has been hitherto pres- 
cribed. The suprarenal cortex, moreover, con- 
tains ascorbic acid (or vitamin C) which helps 
to restore normal capillary resistance. In 
Addison's disease the chloride content of the 

body is characteristically low, hence sufferers 
from this affection receive a daily ration of 
sodium chloride as part of their routine treat- 
ment; intravenous 5 per cent NaCl with glucose 
is effectively employed in the crisis of Addison's 
disease. In 1936, Bernhardt stated that he 
found intravenous cortical hormone and vitamin 
C more effective than camphor, cardiazol or 

coramine in the circulatory collapse of malig- 
nant diphtheria. He used intravenous injections 
containing the following :? 

Adrenal cortical hormone 

Vitamin C preparation 
Glucose (10 per cent) 
NaCl (5 per cep.t)~ 

Small repeated doses are better than a single 
large one. This procedure should be followed 
immediately the enteric case manifests signs of 
impending circulatory failure. 

Deficiency of vitamin Bn according to Weiss 
and Wilkins (1936), tends to produce hyper- 
sensitivity of the carotid sinus reflex and conse- 
quently attacks of peripheral vaso-dilatation 
with faintness or unconsciousness, which attacks 
do not sqem to be a feature of the circulatory 
collapse of typhoid. 

Decrease \he capacity of the vascular bed by 
vaso-constrictor drugs 

In view of the existing constriction of the peri- 
pheral arterioles, the physician must not rely 
overmuch upon vaso-constrictor drugs, such as 
adrenalin, ephedrine, camphor in oil and caffeine 
sodium benzoate, to mention those employed in 
our wards. We generally give them parenterally 
in rotation at say six-hourly intervals, in each 
case according to requirements. 

Other drugs.?The general practitioner of to- 
day employs coramine in all conditions of cir- 

culatory adversity. Coramine has at least 
ousted the practitioner's old-time favourite in 

circulatory emergencies, namely, the hypodermic 
injection of digitalis and strychnine. As may 
be expected in predominantly peripheral circula- 
tory failures, the main indication for digitalis 
therapy, that is congestive heart failure, is clini- 
cally inevident in the vast majority of enteric 
cases with circulatory collapse. Digitalis 
actually decreases the circulating blood volume 
and hence is emphatically contra-indicated in 
shock (peripheral circulatory failure) due to any 
cause. Moreover, when a patient is febrile, 
the efficiency of digitalis is impaired even 

in the presence of downright indications for its 

employment. It may even be harmful to the 

myocardium already damaged by the toxaemia 
of enteric fever. Finally, according to Johnson 
and Gilbert (1931) a hazard of sudden death 
attends the use of ephedrine in cases receiving 
digitalis : these observers advise extreme caution 
in the use of adrenalin in such circumstances. 
And adrenalin is the most reliable of all drugs 
in cardiovascular emergencies. We never use 

strychnine in the circulatory collapse of typhoid 
fever : for one thing it stimulates intestinal 

movements, for another its effective dose is 
heroic." 

Other measures.?The patient should be kept 
as flat as possible, the pulmonary state permit- 
ting. Raising the foot of the bed and thus dis- 
placing the inflamed enteric bowel upwards with 

(Continued at foot of next page) 
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Resultant further elevation of the diaphragm 
cardiac embarrassment is obviously 

unsound procedure. We do not use the elec- 
lc cradle in the circulatory emergencies of 

Mg* fever as, in the opinion of Fishberg 
\ *>'), it would neutralize an important defen- 

j 
Ve Mechanism : besides, further sweating and 
s ?f fluid is undesirable. Nor do we use 

inV 
us warmed oxygen unless the lungs 

. 
Jcate the necessity for it. The grey cyanosis 
^.peripherally in these cases is no sort of 

Clcation for oxygen therapy. 

Summary 
Clinically, circulatory collapse in severe 

ypnoid fever is a dual failure, characterized by 
spoken peripheral and occult central failure. 

Prognosis depends largely upon the 
Pa lent's age and condition. 
? 

" The rational treatment of this emergency 18 outlined. 
arn grateful to Lieut.-Colonel J. C. De, i.m.s., 

to JI]ClPa^ of the Medical College and Superin- 
Cal Medical College Hospitals, 

?utta, for permission to publish this paper. 
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