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Background & objectives: Typhoid fever is a global health problem and is also endemic in India. An
outbreak of fever occurred in January 2014 in Jorhat Town in Assam, India. Here we report the results
of an investigation done to find out the aetiology and source of the outbreak.
Methods: The affected areas were visited on January 23, 2014 by a team of Jorhat district Integrated
Disease Surveillance Project personnel. A total of 13 blood samples from patients with fever as first
symptom and six water samples were collected from the affected areas. The blood samples were cultured
and isolates were identified using standard biochemical tests. Isolates were also tested for antimicrobial
sensitivity. Widal test was performed on 10 of the 13 blood samples collected. Sanitary survey was carried
out to find any leakage in the water supply and also the sewage system of the Jorhat town.
Results: Blood culture yielded Salmonella enterica serovar Typhi in six (46.15%) patients whereas Widal
test was positive in 10 (76.9%) of 13 patients. Water culture showed presumptive coliform count of
>180/100 ml in two out of the six samples tested. Salmonella Typhi was also isolated from water culture
of these two samples. Sanitary survey carried out in the affected places showed that the water supply
pipes of urban water supply were in close proximity to the sewage drainage system and there were few
leakages.
Interpretation & conclusions: The outbreak occurred due to S. Typhi contaminating the water supply.
Sanitation and immunization are the two most important components to be stressed to prevent such
outbreaks.
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Typhoid fever is a global health problem. An
estimate of annual typhoid incidence rate of 493.5
cases per 100,000 person-years has been reported
from India1. The highest incidence occurs in the
regions where water supply serving large populations
is contaminated with faeces2. Typhoid fever is
endemic in India and is under regular surveillance by

the Integrated Disease Surveillance Project (IDSP)3,4.
Since 1990, the epidemics of Salmonella enterica
serovar Typhi have been reported from different
parts of India including Kolkata5-7. The results of
an investigation on an outbreak of fever which was
confirmed to be typhoid at Jorhat Town in Assam,
India are reported here.
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Material & Methods
This study was conducted by the department of
Microbiology, Assam Medical College and Hospital,
Dibrugarh, Assam, India in 2014. The institutional ethics
committee approved the study. The outbreak occurred in
January, 2014 at Jorhat urban with areas – Ward No.1
(Gojpuria, New Colony), Ward No.4 (Subash Colony,
Netaji Colony, Rajamaidam Road and Kabarshtan) and
Ward No.5 (Kalisthan). Seventy nine patients presented
to Jorhat Medical College & Hopital and various private
nursing homes at Jorhat, India with fever from a total
population of 4050 in the affected areas.
Detailed proforma for outbreak investigation
was prepared. The samples were collected by visiting
the affected areas on January 23, 2014 with a team
of Jorhat district IDSP. The cases were followed up
subsequently for a period of three weeks by Jorhat
district IDSP and were found to recover without any
complication. Case histories of all patients, who had
fever, were recorded. Blood samples (10 ml) from
13 patients were collected in sterile containers. The
blood was allowed to clot and the serum separated
out. It was transferred to another sterile tube and
used to perform the Widal test, both by tube and slide
method ELISA for IgM antibodies against hepatitis A
virus (HAV), hepatitis E virus (HEV) and Leptospira
were also tested on the same samples. The clot was
broken and transferred to Bile Broth and cultured for
Salmonella8. Thick and thin smears were made at the
bedside for detection of malarial parasites. Six water
samples were collected from the affected areas. Water
samples mainly stored for cooking and drinking were
collected. Rectal swabs were collected from two
patients with diarrhoea and transported in Cary-Blair
Medium to the department of Microbiology, Assam
Medical College and Hospital. Rapid screening Widal
test by slide method was performed with ‘Tydal’ (Tulip
Diagnostics, India) in all the outbreak cases (n=79) at
Jorhat Medical College, Jorhat.
Blood cultures were carried out by both
conventional and automated (VersaTREK, Thermo Fisher
Scientific, USA) methods. For conventional culture,
subculture was done at 24, 48 h and up to seven days
(in case of negative culture) under aerobic incubation at
37°C. For VersaTREK automated system, subcultures
were done when the machine indicated positive growth.
Subculture was done in MacConkey agar (HiMedia,
Mumbai, India) and Xylose-Lysine Deoxycholate (XLD)
agar (HiMedia). Rectal swabs collected were enriched
in Selenite F Broth (HiMedia) overnight and then
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subcultured in MacConkey agar and XLD agar. Nonlactose fermenting isolates were identified as Salmonella
Typhi by standard biochemical tests9. Identification was
confirmed by VITEK 2 Compact system (bioMerieux,
France). Serotyping of the isolates done with specific
antisera (Denka - Seiken, Japan).
The isolates were tested for antimicrobial
sensitivity by Kirby–Bauer disc diffusion method as
per Clinical and Laboratory Standards Institute (CLSI)
guidelines10. The antibiotic discs used were ampicillin
(10 µg), ciprofloxacin (5 µg), cotrimoxazole (25 µg),
ceftriaxone (30 µg), chloramphenicol (30 µg) and
azithromycin (15 µg). All antimicrobials were procured
from HiMedia Laboratories Ltd., Mumbai, India.
Escherichia coli ATCC25922 was used for quality
control. Water culture was done by multiple tube test,
and the presumptive coliform count per 100 ml water
was calculated from the most probable number chart11.
Water samples were also plated in MacConkey agar and
XLD agar and incubated at 37°C. Colonies suspected
to be of S. Typhi were further processed by standard
biochemical tests9.
Widal test was done by tube method (Tydal, Tulip
Diagnostics, India) in 10 of the 13 blood samples
collected. Three samples were haemolyzed. Widal tests
with ‘O’ and ‘H’ titre of 1:160 or more were considered
as positive12. Blood examination for malarial parasite
(peripheral blood smear)13, ELISA for IgM HAV, HEV
and Leptospira (DSIS.r.I, Saronno, Italy) were carried
out as per manufacturer instructions in all the samples
collected.
Sanitary survey was carried out to find any leakage
in the water supply and also the sewage system of the
Jorhat town.
Results
Among the 79 patients, 43 (54.4%) were males
with a male:female ratio of 1.2:1. Sixty two (78.5%)
were children and young adults (<20 yr of age). Fever
was present in all cases followed by pain abdomen in
36 (46%), vomiting in 30 (38%) and diarrhoea in 10
(12.65%) patients. Characteristics of the cases (n=13)
investigated are shown in the Table. The onset of cases
from January 9 to February 6, 2014 is shown in the
Figure. Maximum numbers of patients were reported
on January 20 (n=14) and 17 (n=10).
Blood culture done by conventional and automated
methods in 13 patients showed positivity in six
(46.15%). All culture-positive isolates were identified
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Table. Characteristics of the investigated cases (n=13)

Age (yr)

Sex

Duration of
illness (days)

Area

Presenting
symptom

History of antibiotic
intake

Blood
culture

Widal test

32

Female

7

Subash colony
Ward No. 4

Fever, vomiting,
abdomen pain

Absent

Positive

TO ‑ 1:320
TH ‑ 1:640

11

Male

6

Subash colony
Ward No. 4

Fever, vomiting

Absent

Positive

TO ‑ 1:320
TH ‑ 1:320

6

Male

5

Subash colony
Ward No. 4

Fever, abdomen
pain

Present (cefixime
‑ two days)

Positive

TO ‑ 1:320
TH ‑ 1:640

6

Female

14

Kalisthan,
Ward No. 5

Fever, vomiting,
diarrhoea,
abdomen pain

Present (cefixime
‑ four days)

Negative

TO ‑ 1:320
TH ‑ 1:320

12

Female

13

Subash colony
Ward No. 4

Fever, vomiting

Present (cefpodoxime
‑ 11 days)

Negative

TO ‑ 1:1280
TH ‑ 1:2560

13

Male

15

Subash colony
Ward No. 4

Fever

Present (ceftriaxone
‑ two days)

Negative

Not done

16

Female

20

Kalisthan
Ward No. 5

Fever, vomiting,
abdomen pain

Present (prulifloxacin
‑ five days)

Negative

TO ‑ 1:320
TH ‑ 1:1280

20

Female

15

Gojpuria,
Ward No. 1

Fever, vomiting,
abdomen pain

Present (ofloxacin
‑ two days)

Positive

TO ‑ 1:1280
TH ‑ 1:2560

13

Male

15

New colony
Ward No. 1

Fever

Present
(ciprofloxacin)

Negative

TO ‑ 1:320
TH ‑ 1:1280

15

Female

7

Kobarstan Road,
Ward No. 4

Fever

Absent

Positive

TO ‑ 1:320
TH ‑ 1:2560

3½

Female

4

Syedbari
Ward No. 5

Fever, vomiting,
diarrhoea

Absent

Positive

Not done

40

Male

1

New Villa Road,
Ward No. 5

Fever

Absent

Negative

Not done

10

Female

12

New Colony
Ward No. 1

Fever, vomiting,
abdomen pain

Absent

Negative

TO ‑ 1:1280
TH ‑ 1:2560

the Widal test by tube method done in 10 patients also
showed 100 per cent positivity.
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Figure. Onset of cases (n=79) during the outbreak (January 9February 6, 2014).

as S. Typhi. Rectal swabs for culture also yielded S.
Typhi.
Widal test by slide method done in all the patients
(n=79) was found to be 100 per cent positive, whereas

Antibiotic susceptibility testing revealed that
all isolates were susceptible to all the antibiotics
tested. Serological tests for malarial parasite and
HAV and HEV performed were negative in all cases.
Water culture showed presumptive coliform count of
>180/100 ml in two of the six samples. S. Typhi was
also isolated from water culture of these two samples.
Sanitary survey carried out in the affected places
showed that the water supply pipes of urban water
supply were in close proximity to the sewage drainage
system and there were leakages.
Discussion
The attack rate of the disease in this outbreak was
19.5 cases per 1000 population. During outbreaks
of typhoid, paediatric population usually bears the
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burden of disease14. In the present study, 78.5 per
cent patients were children and young adults. In
another study, children aged 5 to 17 yr were found
to be mostly affected15. The symptoms of typhoid are
diverse with fever being the most common symptom.
In this study all patients had fever as also reported
earlier16.
Blood culture though a less sensitive method than
bone marrow culture, is considered the first test of
choice for both diagnosis and epidemiologic evaluation
of typhoid fever17. In our study, blood culture was found
to be positive in six of 13 cases and the stool culture
in two cases for S. enterica serovar Typhi. Widal test
by tube method was positive in all 10 patients tested.
The Widal test by slide method (screening test) was
positive in all patients tested.
Less blood culture positivity as compared to Widal
test may be due to prior intake of antibiotics. Four
patients who were blood culture negative but Widal
test positive had a history of prior intake of antibiotics.
Banerjee et al18 found blood culture to be positive
in 63.16 per cent cases. In another study, the rate of
positivity of blood culture was found to be 5.4 per
cent15. According to the WHO classification of typhoid
fever2, in the present outbreak, the confirmed cases of
typhoid were 46.16 per cent (n=6) whereas probable
cases were 38.46 per cent (n=5).
As ciprofloxacin is the first-line drug of choice for
typhoid fever in most developing countries, there has
been an upsurge in the occurrence of Salmonella strains
resistant to ciprofloxacin. Azithromycin treatment
has been shown to be useful for the management of
uncomplicated typhoid fever19. Although multidrugresistant strains of S. Typhi have been reported
in India16,20,21, we found none of the isolates to be
exhibiting any resistance against the six antibiotics
(ampicillin, ceftriaxone, ciprofloxacin, co-trimoxazole,
azithromycin and chloramphenicol) tested. The cases
were followed up regularly, and they recovered without
any complication.
The outbreak occurred due to contaminated water
supply with S. Typhi. Poor water quality and faecal
contamination of drinking water resulting in outbreaks
of typhoid fever have been reported previously15,16,18,21.
The water supply for this outbreak was the urban water
supply provided by the municipality. The presumptive
coliform count in two of the six water samples tested
was found to be very high. S. Typhi was also isolated
from water culture of these two samples.
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Health camps were regularly held in the affected
areas and patients treated with ciprofloxacin. As the
source of the outbreak could be traced and appropriate
measures taken, the outbreak could be rapidly curtailed.
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