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Introduction 
 

„Enteric fever‟ is an endemic infection in India 

and includes typhoid and paratyphoid fever 

which is caused by S. typhi and S. paratyphi A 

and Brespectively.
1
 Definitive diagnosis of 

enteric fever depends on isolation 

of Salmonella species from blood, stool, urine, 

bone marrow, bile or other body fluids.
2-4 

However, the isolation rate of Salmonella is 

comparatively less in our setting because our 

center, being a tertiary care hospital patients 

usually come to us after having sought 

medical advice from local doctors and having 

taken multiple or incomplete course of 

antibiotics, which leads to low isolation rates 

in clinically suspected cases of Enteric fever. 

Widal testis the mainstay of diagnosis of 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 8 Number 10 (2019)   
Journal homepage: http://www.ijcmas.com 
 

Enteric fever is an endemic disease in India and Widal test is widely used for its diagnosis 

and to plan treatment. Interpretation of Widal test depends upon the antibody titer present 

amongst the healthy, asymptomatic individuals in that geographical area. Aim: To 

determine the Endemic titer of Salmonella enterica subspecies enterica serovar Typhi and 

Paratyphi among healthy individuals in Meerut City and to find out the local 

recommendations for the interpretation of Widal test. Materials and methods: A total of 

600 serum samples collected from healthy individuals were subjected for Widal tube 

agglutination test with commercially available antigens of Salmonella enterica subspecies 

enterica serovar Typhi O and H antigens, serovar paratyphi AH antigen and paratyphi BH 

antigen . Interpretation of the test was done using standard guidelines. Result: Majority of 

the samples tested 79.33%, 92%, 94.33% and 100 % had a titer of ≤ 1:20 for anti-O 

agglutinins, anti-H agglutinins, anti -AH agglutinins and anti- BH agglutinins respectively. 

The baseline endemic titer was up to 1:80 for S. typhi O and H, upto 1:40 for S. paratyphi 

AH is and upto 1:20 for BH. Conclusion: Periodic evaluation of baseline antibody titer in a 

healthy population is important because the titer may change over the years. Knowledge of 

the baseline antibody titer in that geographical area will help in proper interpretation of the 

test result which will ultimately decide the treatment outcome of the patient and limit 

antimicrobial resistance 
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Enteric fever in such cases.
5
 However, 

interpretation of the Widal test depends upon 

the baseline titer amongst the healthy 

individuals in that particular geographical area 

which may change over the years. Therefore, 

periodic evaluation of baseline titer is 

mandatory for proper interpretation of 

Widaltest.
6
Previousstudy from Meerut was 

carried out 5-6 years back byGoyalet.al. 
7 

 

To the best of our knowledge re-evaluation of 

baseline titer from this geographical area has 

not been attempted since then. Therefore, this 

study was carried out to re-evaluate the 

baseline antibody titer against Salmonella 

enteric subspecies enteric serovar Typhi and 

paratyphi among healthy individuals in 

Meerut City so that a significant cut off titer 

can be redefined for better clinical outcome of 

our patients in a single unpaired test.  

 

Materials and Methods 

 

A cross sectional study was carried out in 

Clinical Laboratory, Department of 

Microbiology, Subharti Medical College, and 

associated Chattarpati Shivaji Subharti 

Hospital, a Tertiary care Hospital in Meerut 

City, for period of 6 months from October‟18 

to March‟19,with the aim tore-evaluate the 

baseline antibody titer against Salmonella 

enterica serotypes Typhi and Paratyphi among 

healthy individuals from Meerut City. 

 

Study population 

 

A total of 600healthy individuals participated 

in this study. The participation of the subjects 

was voluntary. Informed Consent was taken 

from all participants involved in the study 

after explaining about the purpose of the 

study. The sera were screened for the antibody 

against the Salmonella enteric subspecies 

enterica serotypes, Typhi O & H, paratyphi 

AH and paratyphi BH by the Widal tube 

agglutination test.  

Inclusion criteria 

 

All age group 

 

Both genders  

 

Participants belonging to Meerut region 

 

Participants with no history of fever  

 

Participants with no history of antibiotic 

intake 

 

Participants who have not received any 

vaccination for enteric fever  

 

Exclusion criteria 

 

Participants not belonging to Meerut region 

 

Participants with history of fever and 

antibiotic intake 

 

Participants who had received vaccination for 

enteric fever in the past 

 

Ethical approval 

 

Approval from the Institutional Ethical and 

Research Committee was obtained before 

conducting the study.  

 

Sample processing 

 

About 5 ml of venous blood sample (non-

repetitive) was collected from each 

participant. The serum was separated, properly 

labeled and stored at 2-8
0
C till the test was 

performed. Widal tube agglutination test was 

performed to detect the titer of antibody in the 

participant‟s sera. Commercially available 

antigens which contained the Salmonella 

enteric subspecies enteric serovar Typhi O and 

H antigens, the Salmonella enteric subspecies 

enterica serovar Paratyphi AH antigen and the 
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Paratyphi BH antigen from (Span Diagnostics 

Ltd) was used. Briefly, the serial doubling 

dilution of sera in 0.9% normal saline was 

prepared from 1:20 to 1:320. Equal volume of 

antigen was added in each designated row and 

the tubes were then incubated overnight at 

37°C in a water bath and each tube was 

checked visually for the agglutination. If anti-

Salmonella antibody was present in the serum 

it reacted with the corresponding antigens to 

give agglutination.  

 

The „O‟ antigen being a somatic antigen, 

caused a granular agglutination at the bottom 

of the tube resembling “carpet formation”, 

whereas „H‟ antigen being a flagellar antigen, 

caused “loose, cotton wool clump” like 

agglutination.  

 

Control tubes (antigen, normal saline without 

sera) were included with each batch of 

test.The results were interpreted and analyzed 

as per the standard guidelines as follows:
8 

 

Control tubes represented as “button 

formation”, a compact deposit at bottom of the 

tube.  

 

Negative test was represented as “button 

formation”, a compact deposit at bottom of the 

tube.  

 

The positive antibody titers were taken as the 

highest dilutions of serum with a visible 

agglutination. 

 

Results and Discussion 

 

Out of the 600 samples tested, titer of ≤ 1:20 

was observed in 79.33%, 92%, 94.33% and 

100 % healthy participants for anti-O 

agglutinins, anti-H agglutinins, anti -AH 

agglutinins and anti- BH agglutinins 

respectively. Analysis of data of the present 

study has shown that the baseline endemic 

titer for Salmonella Typhi O and H is upto 

1:80, for Salmonella paratyphi AH 

isupto1:40and for BH is ≤1:20 from this 

geographical area [Table 1]. 

 

Therefore, based on the results of our study, 

the following observations could be made i) 

The cut-off titers for interpretation of Widal 

test should be ≥1: 160 for anti-O & anti-H 

antibody, ≥1: 80 for anti-AH antibody and 

≥1:40 for anti-BH antibody. ii) No significant 

rise in endemic titer of Salmonella species has 

been observed over the last so many years in 

Meerut city. The healthy volunteers were 

predominantly in the age-group of 11-21 years 

(n=206) followed by 21-30 years (n=194) 

[Table 2]. On gender wise distribution it was 

seen that the volunteers were predominantly 

males 372 (62 %) as compared to females 228 

(38%). The female: male ratio was 1: 1.6 

[Figure 1].  

 

Enteric fever is endemic in India and it 

continues to be one of the major health 

problems.
9
Blood culture for detection of 

Salmonella species isthe gold standard method 

for diagnosis of enteric fever in the first few 

days of infection. Unfortunately the sensitivity 

of the blood culture is low which one of its 

limitations.  

 

Widal is a tube agglutination test and ideally 

paired samples are recommended to look for 

rise in antibody titer. However, this may not 

always be feasible due to cost to patients 

especially in a developing country like ours; 

hence in such a situation single antibody titer, 

higher than the community titer may be 

considered as diagnostic.
 1, 10

 
 

Correct interpretation of Widal test depends 

on the cut-off titer which is derived from the 

baseline antibody titer against Salmonella 

species present in the healthy population in 

that geographical area. This baseline antibody 

titer needs to be updated and re-evaluated 

periodically because the variation in titer 

depends on the degree of its endemicity in that 
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area, which may change over time. 
11 

The 

present study was carried out to re-evaluate 

the baseline antibody titer against Salmonella 

enteric subspecies enteric serovar Typhi and 

paratyphi among healthy individuals in 

Meerut City so that a significant cut off titer 

can be redefined for better clinical outcome of 

our patients in a single unpaired test. Previous 

study from Meerut City was carried out by 

Goyal et al., in 2015 to determine the 

significant cut off titer for typhoid/paratyphoid 

infection.
7
 

 

Out of 600 samples tested, 79.33%, 

92%,94.33% and 100 % healthy participants 

had a titer of ≤ 1:20 for anti-O agglutinins, 

anti-H agglutinins, anti -AH agglutinins and 

anti- BH agglutinins respectively in our study.  

 

Table.1 Distribution of antibody against various antigens of Salmonella  

     (n=600) 

 Antibody Dilution 

 

Salmonella  

Antigen 

≤1:20 1:40 1:80 1:160 1:320 

S. typhi O 

 

476 

(79.33%) 

108 

(18%) 

16 

(2.66%) 

 

0 

 

0 

S. typhi H 

 

552 

(92.00%) 

42 

(7%) 

8 

(1.33%) 

 

0 

 

0 

S. paratyphi AH 

 

566 

(94.33%) 

34 

(5.66 %) 

 

0 

 

0 

 

0 

S. paratyphi BH 

 

600 

(100 %) 

 

0 

 

0 

 

0 

 

0 

 

Table.2 Age & gender wise distribution of participants 

(n=600)  

Age Male 

(n=372) 

Female 

(n=228) 

Total 

 

0-10 2 2 4 

11-20 140 66 206 

21-30 114 80 194 

31-40 46 34 80 

41-50 22 14 36 

51-60 12 20 32 

>61 36 12 48 
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Fig.1 Gender wise distribution of participants  

(n=600) 
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