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ABSTRACT 

 
Introduction: Enteric fever which includes typhoid and paratyphoid fever is a systemic febrile illness 

caused by the bacterium Salmonella enterica serovar typhi and Salmonella enterica serovar paratyphi A, B 

or C respectively. The definitive diagnosis of typhoid fever requires the isolation of Salmonella typhi but 

in developing countries, facilities for isolation and culture are often not available and diagnosis relies upon 

the clinical features of the disease and detection of agglutinating antibodies to Salmonella typhi by the 

Widal test. 

Widal test has been widely used for the diagnosis of typhoid fever, simply owing to the fact that no other 

sero-diagnostic test of sufficient sensitivity and specificity along with cost effectiveness has been 

developed till date, especially in typhoid endemic regions. 

The present study was conducted with the aim to determine the prevalence of seropositivity of Salmonella 

typhi infections in a tertiary care hospital in South India. 

Materials and Methods: A total of 270 blood samples received in the Microbiology department, Andhra 

Medical College, Visakhapatnam from January to May 2016 were tested by conventional rapid slide 

agglutination test. Positive and negative controls were included in each batch of the test. Diagnostic titres 

of 1:80 and above were taken as positive. 

Results: Out of 270 samples 84 (31.1%) were positive. Out of the total samples 124 (46%) samples were 

from males and 146 (54%) females. Most of the samples 128(47.7%) were from 1-20 years age group 

followed by 58 (21.48%) from 21-30 years. Maximum positive cases 43(15.8%) were from females and 

41(15.2%) from males. 

Conclusions: The disease remains an important public health problem in developing countries. Proper 

sanitation, public health education and vaccination are the long term preventive measures to decrease or 

control the disease. Updated data on the incidence or prevalence of typhoid fever is essential before 

introducing the vaccines into regular programmes. 
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INTRODUCTION  

Enteric fever which includes typhoid 

and paratyphoid fever is a systemic febrile 

illness caused by the bacterium Salmonella 

enterica serovar typhi and Salmonella 

enterica serovar paratyphi A, B or C 

respectively. 

The disease has been described as 

endemic in tropical and subtropical 

countries, with estimated annual incidence 

of 540 per 1 lakh. 
[1]

 The worldwide 

incidence was estimated to reach up to 17 

million cases 
[2]

 and about 6 lakh deaths per 

annum. 
[3]

 Areas with high disease burden 

include South and East Asia, Africa, south 

of the Sahara and Latin America with 

growing population and poor sanitary 

conditions. 
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Typhi is found to be associated with 

over 90% cases of enteric fever. 
[4] 

There is 

a dearth of available epidemiological data to 

project the actual situation in India, though a 

few hospital and large population based 

studies have demonstrated substantial 

changes in the incidence of typhoid fever. 
[5]

 

The definitive diagnosis of typhoid 

fever requires the isolation of Salmonella 

typhi from the blood, feaces, urine or other 

body fluids. In developing countries, 

facilities for isolation and culture are often 

not available especially in smaller hospitals 

and diagnosis relies upon the clinical 

features of the disease and detection of 

agglutinating antibodies to Salmonella typhi 

by the Widal test. 
[6] 

Over 100 years since its 

introduction, the Widal test has been and is 

still being widely used for the diagnosis of 

typhoid fever, simply owing to the fact that 

no other sero - diagnostic test of sufficient 

sensitivity and specificity along with cost 

effectiveness has been developed, especially 

in typhoid endemic regions. 
[7]

 

Several commercial rapid diagnostic 

tests namely Typhidot and Tubex have also 

shown sensitivity and specificity of 70 and 

80% respectively in most of the surveillance 

studies worldwide, apart from being costlier 

than the agglutination tests. 
[8] 

The Enteric fevers are diagnosed 

clinically without proper laboratory 

evidence and consequently treated 

presumptively with antibiotics. 
[9]

 The real 

concern is that though the gold standard 

technique of culture isolation of Salmonella 

typhi provides a definitive diagnosis in 73- 

97% of cases prior to medications, 

excessive antibiotic use have reduced this 

isolation rate to 40-60%. Isolation of 

Salmonella typhi or paratyphi is time taking 

and the facilities for blood cultures are not 

always feasible in resource poor regions. All 

these limitations have made Widal test (a 

rapid slide agglutination test) the most 

utilized test for enteric fever. 

The present study was conducted 

with the aim to determine the prevalence of 

seropositivity of Salmonella typhi infections 

in a tertiary care hospital in South India. 

 

MATERIALS AND METHODS  

The present study was conducted in 

the serology section of Microbiology 

department, Andhra Medical College, 

Visakhapatnam, Andhra Pradesh. The 

samples were received from King George 

Hospital, AMC, and Visakhapatnam. 

A total of 270 blood samples 

received in the lab from January 2016 to 

May 2016 were tested by conventional rapid 

slide agglutination, tube agglutination test 

using commercially available antigens 

(SPAN diagnostic private limited). 

0.4 ml of two fold serially diluted 

patients sera (dilution from 1:20 to1:320) in 

0.9% normal saline were tested by adding 

an equal volume of antigen. 

Positive and negative controls were 

included in each batch of the test. 

Diagnostic titres of 1:80 and above were 

taken as positive. Interpretations of the 

results were done as per the kit literature. 

 

RESULTS  

In the present study out of 270 

samples 84 (31.1%) were positive (GRAPH 

1). Out of the total samples 124 (46%) 

samples were from males and 146 (54%) 

were from females. Most of the samples 128 

(47.7%) were from 1-20 years age group 

followed by 58 (21.48%) from 21 -30 years. 

Maximum positive cases 43 (15.8%) were 

from females and 41 (15.2%) were from 

males. Most of the positive cases, 48 

(17.7%) were from the age group of 11 to 

30 years followed by 22 (8.14%) from 1- 10 

years of age. (TABLE 1) 

 
Table 1: Age and gender wise distribution 

Age Males Females 

 Total Positives Total Positives 

1 - 10 years  35 13 27 9 

11 - 20 years 30 12 36 12 

21 - 30 years  24 12 34 12 

31 - 40 years 13 1 19 3 

41 - 50 years 12 3 9 3 

51 - 60 years  5 0 11 2 

> 60 years 5 0 10 2 

Total 124 41 146 43 
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Graph 1: Picture depicting seropositivity 

 

DISCUSSION  

The Widal test has been used very 

extensively in the diagnosis of typhoid fever 

and in developing countries; it remains as 

the only practical test available. 
[10-14]

 

Isolation of Salmonella enteric serotype 

typhi from blood, urine or stool is the most 

reliable means of confirming an infection. 

Most serotype typhi infections are 

diagnosed purely on clinical grounds and 

treated presumptively. As a result, the 

diagnosis may be delayed or missed while 

other febrile illnesses are considered and 

patients without typhoid fever may receive 

unnecessary and inappropriate antimicrobial 

therapy. 
[9]

 Classically, a fourfold rise of 

antibody in paired sera is considered 

diagnostic of typhoid fever. 
[15]

 However 

paired sera are often difficult to obtain and 

specific chemotherapy has to be instituted 

on the basis of single Widal test. 
[16] 

The earliest serological response in 

acute typhoid fever is a rise in the titre of 

the ‘O’ antibody, with a gradual elevation of 

‘H’ antibody titre, but persisting longer than 

the ‘O’ antibody cut off titre. Usually upto 

70% of the adults show an early rise of 

antibody titre in the first week of infection. 
[17] 

In developing countries it remains as 

one of the best, easily accessible, economic 

and simple method for the diagnosis of 

typhoid fever. 
[18]

 This test is based on the 

demonstration of the agglutinin in the serum 

of the infected patient against the ‘H’ 

(flagellar) and ‘O’ (somatic) antigens of the 

Salmonella typhi, during the acute and 

convalescent period of infection. 
[19] 

In the present study the prevalence 

of seropositivity was 31.1% which 

correlates with Vallab Ganesh Bharadwaj B 

et al 
[20]

 who reported 27.3 %, M.A. Isa et al 
[21]

 reported 20.6% where as Akanksha 

Sharma et al 
[22]

 reported 12.1% and R 

Shyamala et al 
[23]

 reported 8.57% in their 

studies. 

In our study 46% of the samples 

were from males and 54% were from 

females where as R Shyamala et al 
[23]

 

reported 59% from males and 41% from 

females. In our study maximum positive 

cases were from females 15.8% followed by 

males 15.2% which correlates with Vallab 

Ganesh Bharadwaj B et al. 
[20]

 

Most of the positive cases in the 

present study were from the age group of 

11- 30 years (17.7%) followed by 1-10 

years (8.14%) which correlates with Vallab 

Ganesh Bharadwaj B et al who reported 36 

% in the age group 21-40 years followed by 

30.4% in < 20 years age group. 

 

CONCLUSION  

The disease remains an important 

public health problem in developing 

countries. Proper sanitation, public health 

education and vaccination are the long term 

preventive measures to decrease or control 

the disease. Updated data on the incidence 

or prevalence of typhoid fever is essential 

before introducing the vaccines into regular 

programmes. 
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