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Introduction 

As early as 1913 the workers Frankell, 
Ichikawa and Thirolix issued reports upon the 
successful treatment of typhoid fever by the 

intravenous injection of typhoid bacilli vaccines. 
Recently, non-specific protein shock therapy 
has been tried with benefit in many acute and 

chronic infective conditions. The question of 

treating typhoid fever with injection of proteins 
and specific and non-specific vaccines has been 
taken up by many clinicians and observations 

and reports are published from time to time in 
the literature. Price, in the Lancet for Decem- 
ber 1934, quotes the results of Uroiste of 

Montevideo and Stejskal of Vienna. These 

workers used carefully-standardized triple 
typhoid vaccine intravenously, to produce the 

shock. Triple vaccine, by virtue of its specifi- 
city, produces a more defined and uniform 
reaction than other foreign proteins or non- 

specific vaccines. Being impressed by the suc- 
cessful results obtained by the above workers, 
we have treated, since June 1935, almost every 
case of typhoid fever which has come to the 
Krishnarajendra Hospital with triple vaccine. 
The advantages of this method of treatment 

are :? 

1. That it aborts the disease before the 

patient reaches the stage where there is danger 
of perforation or haemorrhage, and before there 
is marked loss of weight, vitality and strength. 

2. That it prevents relapses and sequelae. 
3. That it enables a more liberal diet to be 

given even during the pyrexial stage. 
It has been claimed that these ideal results 

can be obtained when the patient comes for 
treatment early, preferably in the first week, or 
at any rate not later than the second week. 
Our observations also confirm this statement. 
Mode of administration.?Administration of 

vaccine by the intravenous route is most effec- 
tive in producing the required degree of shock. 
We have recorded as high as 84 per cent success 
in cases where intravenous triple vaccine was 
started in the first week of illness. On the 
other hand in late second week cases, when the 

patient is in a state of toxaemia with signs of 
toxic, myocarditis, we hesitate to give triple 
vaccine intravenously for the obvious reason 
that the shock produced might be followed by 
unfavourable results. In such cases we prefer 
giving the vaccine intramuscularly; some res- 

pond well, others do not show much reaction. 
This explains the lower percentage of success in 
our series of second week cases. Thus triple 
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vaccine given intramuscularly has its own 

advantage and it is not too much to infer from 

our case reports that it prevents complications 

both early and late, clears the toxaemic condition 
quickly, improves the general condition of the 

patient and brings about a modification in the 
range of temperature, though it may not cut 
short the course of the fever in all cases. 

Dosage.?The average adult dose given in 

our .series of cases varied from 50 to 100 million 
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organisms intravenously and 100 to 200 million 
organisms intramuscularly. Estimating that 
he potency of a given batch of vaccine had 
diminished, we gave 300 million organisms 
mtramuscularly to two different cases without 
untoward effect though the temperature shot up 
? 106?F. The dose usually employed in 

p nldren between eight and twelve years of age 
50 million organisms intravenously. The 

( ose and the route of administration have to be 
determined in each case by taking into con- 
sideration the degree of toxaemia, the day of the 
! lsease, the condition of the myocardium, the 
<?mperature, the age and the general condition of the patient. 

Reaction.?Typhoid vaccine injection is 
generally followed in about half an hour by a 
severe rigor which lasts for about twenty 
mutes to an hour, and it may be necessary to 

feat this condition by hot drinks, blankets, hot- 
vater bottles, etc. As the chill subsides there 
js a definite rise of temperature which reaches 
1 s ?,axiraum in about two to four hours. This 

in4?-p?n ^ernPera^ure may vary from 102?F. to 
.*? our series of cases 106?F. was the 

aximum temperature following the intraven- 
us injection of 300 million organisms in the 

^npje vaccine. Temperature elevation persists 
?r twelve to twenty-four hours after which it 
sually drops abruptly, and is accompanied by 

Protuse sweating. It should be remembered 
iat the patient has to be carefully watched 
uring this stage of reaction. Some observers 

iaye noticed a state of depression during this 
period; the temperature falling below normal, 
ie volume of the pulse being reduced consider- 
y and becoming rapid. Under such circum- 

.ances fifty cubic centimetres of a 50 per cent 
g ucose solution given intravenously with l|30th 
&rain of strychnine are advocated to combat the 

h? ' f6 ?Ur fcer*es fifty-five cases we 
ave had no occasion to resort to this measure. 
One striking feature that is observed in 
most all cases treated with the triple typhoid 
accine is the remarkable change in the general 
ppearance of the patient. Within twenty-four 
, orpy-eight hours the patient has a clear face, 
leerful look and bright eyes. The tongue 
fcomes moist and clean, appetite returns, and 

nf ?Ve,,aH .^le patient himself expresses a feeling 
on f 

ing an<^ freshness. This is in marked 
ntrast to an average typhoid patient, with 

u eyes, heavy look, flushed cheeks, dry-coated 
ngue, headache and low muttering delirium. 

Laboratory findings 
i 

e find in cases so treated there is 
e .te leucocytosis. According to Stejskal, 
is is a sign of good response and means an 

nP?ovement in the condition of the patient. 
if) The blood and stool cultures become 

^pidly negative. 

is 

(3) The agglutination test becomes strongly- 
positive if formerly negative, and stronger if it 

had been weakly positive. 
(4) The anti-bodies appear much earlier and 

also are more active. 
In this connection it seems probable that the 

danger of the spread of infection through 
carriers is also lessened. 

This report is based on the observations of 

'fifty-five cases treated with triple typhoid vac- 
cine from June 1935 to December 1935. The 

diagnosis in all cases reported in this paper was 
confirmed by blood culture or Widal test, and 
in some instances by both, before commencing 
treatment. A few case reports, illustrating the 
typical reaction that follows intravenous or 

intramuscular triple typhoid vaccine, are 

appended. 
Case 1.?A child, aged 6 years, was admitted on 27th 

July with a history of continuous fever for five days. 
Blood was sent on the 28th for culture and showed a 

positive growth of typhoid and paratyphoid A. Fifty 
million organisms of triple vaccine were given on the 
29th. The temperature shot up to 104?F., then dropped 
to normal the same evening, but showed a little rise 
the next day. It returned to normal on the 31st of 

July and there was no further rise. The patient was 
discharged on the 12th day of the disease. 
Case 2.?A female patient, aged 16 years, was ad- 

mitted to the hospital on 8th September at 8 p.m. with 
a history of continuous fever for seven days. The blood 
was sent for a Widal test on the 10th September and 
found to be positive in all dilutions. One hundred 
million organisms of triple typhoid vaccine were given 
intravenously on the 11th at 11-30 a.m. This was 
followed by a rigor at 12 noon, the temperature reach- 
ing its maximum of 105?F. at 4 o'clock that afternoon. 
By 8 o'clock the next morning the temperature had 
dropped to normal and remained normal for the rest 
of her stay in the hospital. 
Case 3.?A girl of 18 years was admitted to the 

hospital on 15th November with a history of continuous 
fever for eight days and a temperature ranging between 
101 ?F. and 103?F. On the same day the blood was sent 
for a Widal test and was found to be positive in all 
dilutions. On 16th November, 100 million organisms 
of triple typhoid vaccine were given intravenously at 
11-30 a.m. and at 11-45 she had a severe rigor, the 
temperature rising to 104?F. by 12 noon. It dropped to 
normal on the same night at 8 o'clock. The next day 
(the 17th) there was a slight rise to about 100?F., but 
the temperature returned to normal that evening, and 
there was no subsequent rise. The patient remarked 
the day after her injection, 

' Thank you Doctor, I am 
all right now. When shall I go home? 

' Such a sense 

of well-being is rarely found in the usual run of patients 
ill with enteric fever in the second week of the disease! 

From the above case reports it will be seen 
that within 36 hours of giving the vaccine treat- 
ment it was possible to declare these patients 
well on the way to recovery, as shown by the 
absence of temperature and rapid return to 

normal health. To complete the course of treat- 
ment it is advisable to give a second injection 
of the vaccine intravenously followed by one 

or two intramuscular doses at intervals of two 
or three days. When no definite leucocytosis 
results from the triple vaccine injections other 
proteins such as milk or omnadin are recom- 

mended. 
(<Continued at foot of next page) 
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Statistics of cases treated with triple typhoid 
vaccine from July to December 1935 

Week 

Early 

First 

Second .. 

Third .. 

Number of 
cases 

treated 

7 

14 

27 

7 

Number of cases 

which responded 

6 

10 

13 

All cases ran their 
usual course with 
no complication. 

Percentage 
of successful 

results 

84 

70 

42 

Conclusion.?The intravenous route in selec- 
ted cases yields the best results. In the 

majority of our successful cases, one intraven- 
ous injection has been sufficient to bring down 
the temperature; rarely two were required. The 
earlier the case the better is the response to 

this mode of treatment. Even in the mofussil, 
where laboratory equipment is inadequate, this 
mode of treatment can be carried out as it is 

usually possible to diagnose a case as typhoid 
even before the second week by the clinical 

signs and symptoms alone, particularly when 
there is an epidemic, and with certainty if there 
is a case of continuous fever in a house in which 
there has already been a case of typhoid. 
The vaccine employed was obtained from the 

Public Health Laboratory, Bangalore. We 
thank Dr. Natarajan, the Director, for his 

promptness in sending supplies. We also wish 

to express our thanks to Dr. J. F. Robinson, 
the medical officer of the Krishnarajendra Hos- 
pital, Mysore, for his help in the preparation of 
this paper. It was he who urged our adoption 
of the vaccine treatment and the administration 
of liberal diet in typhoid fever, based upon his 
successful experience of twenty years with this 
method. 


