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Que it a. 
The introduction of T. A. 13. inoculation i.n 

the Army, while its undoubted value 1S- 
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recognized, has produced two definite complicating 
effects in that it has made the study of diagnosis 
and epidemics decidedly more difficult. The un- 
certainties of a diagnostician are too well known 
to elaborate, and it is now becoming clear that 
the isolation of the causative organism is the only 
definite and early laboratory help in diagnosis. 

The Widal reaction, which used to be such an 
effective factor, has ceased to hold its former 

position; the agglutinin curve takes at least two 
weeks to work out and requires repeated samples 
?f blood which may be justifiably objected to by 
the patient. A certain officer had B. paratyphosus 
A infection and his wife was aghast at the number 
?f times her husband was 

" 
bled." 1 am sure 

she laid the usual charge of callousness at the 
door of the medical profession. 
To illustrate the role of T. A. B. vaccine in 

altering the course of an epidemic I will describe 
an outbreak of the enteric group of fevers in a 
protected community. 

Commencing from February 1928, a number 
?f cases occurred in a training battalion. Neither 
the situation of the affected barracks, nor the 
Order of occurrence of the disease pointed to any 
j3- the classical vehicles of infection. The cases 
kept on appearing in a sporadic manner and made 

problem of their source of origin a very 
Puzzling one indeed. 
The investigations carried out, with negative 

Results, included repeated examination of the 
t?od handlers and the bacteriological analysis of 

milk. In addition, the food handlers were re- 

classified according to their arrival in the station 
and association with cases. Two bhisties, recently 
enrolled and related to five cases, were each ex- 
amined on six consecutive days and found 

" 

non- 

carriers." The possibility of a 
" 
carrier" or 

" 

carriers" amongst the men themselves was 

kept in mind, but no relationship was traceable 
to any individual. The outbreak was not 

influenced by the 
" 

fly seasons." 
At no time was water ignored as a possible 

source of infection, and in the early stage all the 
available evidence was against its involvement. 
Thus the rest of the garrison remained unaffected 
throughout this period, and in the training batta- 
lion itself no cases occurred in 11 out of 17 

barracks; also, the routine examination of the 

water supply from a tap in the British Military 
Hospital had been giving constantly satisfactory 
results. 
On reviewing the situation in November 1928 

when the cases had totalled 10, the fact that the 
affected individuals belonged to different castes, 
different religions, and different cookhouses; and 
secondly, that one man contracted the disease 
whilst in the Indian Military Hospital for a 

surgicial condition, made the further detailed 
investigation of water supply essential. 

Water Supply.?Water is centrally chlorinated 
in a tank situated about two miles to the north 
of the affected lines. Distribution is by pipe line. 
The main pipe runs by the British Military Hos- 
pital, through the British infantry and artillery 
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lines, along the training battalion barracks and 
terminates in the Indian Military Hospital, the 
most southerly situated unit in the station. The 

supply to the training battalion comes from four 
stand pipes on the main line. 

Prior to August 1928 the main pipe 
terminated at the furthermost tap marked 4 in the 

diagram and the hospital was supplied by a branch 
line taking off above tap No. 1. Owing to inces- 
sant demands for increased water supply the main 
pipe was extended to the hospital, thus giving it 

a double supply, viz., from the branch as well as 
the main pipe. This recent extension has a 

special importance in view of the 
" 

hospital in- 

fected " case, as it served to crystallize the grow- 
ing suspicions against the main pipe water as a 
source of infection. 

Samples of water from the four taps in the 

training battalion lines were then examined, and 
it was found that taps Nos. 3 and 4 yielded 
definitely contaminated water; tap No. 2 was 

slightly contaminated; while a sample from tap 
No. 1 was sterile. These tests were repeated, 
and although the results did not wholly corro- 

borate the first findings, it was evident that the 

taps Nos. 4 and 3 yielded definitely contaminated 
water, and that the water from taps Nos. 2 and 1 
had slight contamination only. The conclusion 
drawn was that there was a leakage in main line 
somewhere below tap No. 1. 

The reluctance of the M. K. S. to agree to 

expose the line on such evidence had an element 
of justification. It was, however, ultimately 
agreed to, and the pipe was found to have a 

freely leaking joint below tap No. 3, and a 

smaller leakage below and close to tap No. 2. 
The Garrison Engineer was of opinion that this 
condition of the pipe was of old standing. 
The proximity of the urinals to the points of 

leakage has special significance in this connection 
(vide diagram). 
The water supply is intermittent, and the flow 

of water influencing the spread of contamination 
up and down the pipe would account for the 

discrepancy shown in the results of the analysis 
from taps Nos. 1 and 2. It would, however, be ex- 
pected that the contamination would tend to con- 
centrate more in taps Nos. 3 and 4 which supply 

the southern barracks and the segregation camp 
where most of the cases occurred. 

The repairs were completed in the first week of 
December, and after case No. 11?presumably in- 
fected before the repairs?no more cases occurred 
for a month and a half. The water samples 
from the taps gave satisfactory results, and we 
thought we had seen the last of the disease. This, 
however, was not to be, and to our intense dis- 
appointment seven further cases occurred in the 
next two months. 

Of these seven cases, No. 1 deserves a passing 
note. He was originally admitted for hepatitis 
with jaundice, and a rise of temperature (100?F.) 
lasting- two days. lie had no symptoms of 

typhoid fever. On routine examination of the 
faeces and urine, B. typhosus was isolated from 
both. The agglutinin curve did not show a 

diagnostic rise and fall. He continued to pass 
B. typhosus in the urine for three months, all the 
while keeping excellent health. These considera- 
tions and the course of his illness pointed to his 
being a typhoid carrier with localization of infec- 
tion in the gall bladder and possibly common bile 
duct. 

Case No. 2 was admitted as a convalescent, 

having contracted the illness at his home when 
on leave. B. typhosus was isolated from his 

stools and urine. 

Cases Nos. 3, 5 and 6 were undoubtedly out- 
station infections. Case No. 3 had recently 
returned from his home and had there attended 
on his father and brother who had died from 

typhoid fever. 

On the other hand, Cases Nos. 4 and 7 were 
infected in the station. They belonged to the 
same company and barrack room, and in their 
case the infection was traceable to their cook, 
who was found to be a 

" 

carrier "of B. typhosus. 
This cook had attended the hospital for two days 
in December 1928 for colic and slight tempera- 
ture. It is probable that he had then a very mild 
form of typhoid fever, as a recent carrier ex- 
amination in September 1928 had given negative 
results. 

Water was thus found to be free from being 
a source of infection in the second series of 
cases. 

There have been no further cases to date. 

General Remarks.?This investigation has been 
given in full to bring out the fact that although 
the source of infection was a commonly recog- 
nized one, the tendency for the outbreak was to 
lose its classical features. The explosive 
character and the uniform distribution of a 

water-borne infection were conspicuously absent. 
The immunity factor which is always an 
" 

unknown quantity 
" 

in the study of an epidemic, 
is rendered still more 

" 

unknown 
" 

by prophylactic 
inoculation. This results in an irregular and 
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wider dispersal of the 
" 

susceptibles 
" who even- 

tually develop the disease, when they receive a 

massive dose of infection. That in my opinion 
can be one explanation of the peculiar behaviour 
of the outbreak. 

Another point worthy of notice is the degree 
of protection afforded by the T. A. B. inoculation. 
Excluding the barracks supplied by tap No. 1, 
there were roughly 500 men exposed to infection 
for a period of one year, and if allowance is 
made for the fact that a training battalion has a 
complete 

" 

turn over" of personnel every nine 

months, this figure would come to be nearer 1,000. 
Out of these 11 men contracted the disease with a 
case incidence ratio of only 2.2 per cent. 

It is also apparent that the protection is not 

absolute, and it is only in the combination of 
T. A. B. inoculation and good sanitation that we 
possess a powerful and effective weapon against 
the onslaught of this disease. 


