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INTRODUCTION 
Enteric fever is an endemic and major public health problem 
in Nepal. In 2067/68 about 506183 Enteric fever (Typhoid 
and Paratyphoid fever) cases were reported and it is ranked as 
top 4 reasons for hospitalization in Nepal.1 Culture of blood 
is the gold standard for the diagnosis of enteric fever but such 
facilities is limited only in the major hospitals.  In Nepal, 
where patient visits the hospital during late in the course of 
disease, and also take antibiotics as self medication prior to 
hospital visit, empirical treatment or treatment based solely 
on a Widal test is still a common practice.
 
In Nepal enteric fever is largely diagnosed on the basis of 
clinical signs and symptoms in the outpatient clinics2 but 
the clinical diagnosis of enteric fever is often inaccurate.3  A 
single Widal test done on an acute phase serum is the most 
commonly used test in Nepal. A number of reports from 
developing countries showed that if the results of Widal test 
are interpreted correctly, Widal test still has diagnostic utility4-6 
but other researchers disputed the diagnostic significance 
of single Widal test.7-10 Widal test is easy, inexpensive, and 
relatively noninvasive and it is the single most frequently 
used test for the diagnosis of enteric fever, in situations where 
blood cultures can not be obtained / not available.11 

In endemic places, interpretation of the Widal test hinges on 
knowledge of the seroprevalence of positive titres among 
healthy members of population.6 These titres vary among 

endemic areas and with time. So each country or region 
should have regular studies to up to date baseline titre, so 
that better judgment based on the prevailing agglutinin titres 
could be made.6, 8  

The prevailing economic and social circumstances in 
our country are unlikely to change in the near future. 
Consequently, the problems of self-medication as well as 
lack of adequate facilities for culture techniques are likely to 
continue for some time. There are less chances of adoption of 
newer diagnostic techniques for the diagnosis of enteric fever.  
So this study is carried out to find the baseline agglutinin titre 
in apparently healthy population living in different parts of 
Nepal. The findings of this study will help clinicians that 
must often rely solely upon the results of single Widal test in 
making diagnosis of Enteric fever.

MATERIALS AND METHODS
The study was performed in Nepal Red Cross Central Blood 
Transfusion Service and Department of Microbiology 
of National College, Kathmandu, Nepal from June to 
December 2009.  Study population comprised of healthy 
voluntary blood donors of 18 to 60 years of age who gave 
to the Blood Transfusion Service (BTS) of Nepal Red Cross 
society in Kathmandu, Butwal, Nepalgunj, Dhangadi and 
Biratnagar.  The widal agglutination test was performed 
using standardized suspension of S. enterica serotype Typhi 
‘O’ and  ‘H’ and S. enterica serotype Paratyphi A ‘H’ and 
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S. enterica serotype Paratyphi B ‘H’ antigen purchased from 
Tulip Diagnostics (P) Ltd. India.  Quality control was done 
using the positive polyspecific control of the same dilutions 
as the test sample. Normal saline was used for a negative 
control. Data analysis was performed by using Microsoft 
excel and computer software package, Statistical Package for 
the Social Sciences (SPSS) 11.5 version. 

RESULTS
A total of 490 serum samples were analyzed. Out of 490 serum 
samples, the serum sample from male were 431(88%) and 
from female were 59(12%). The age of the study population 
ranged form 18 years to 60 years.

Of the tested 490 serum samples, a significant number of 248 
(50.6%) were found to be Widal agglutination test positive 
(agglutinin titre (≥1:20)) with atleast one of the tested 
antigens (O, H, AH and BH). None of the sample showed 
agglutinin titre of (≥1:20) for the all the tested antigen. 

Table 1: Distribution of Widal agglutinin titre (≥1:20) in 
the Studied Population
S.N. Titre Frequency (Percent)

1 Negative 242 (49.4%)
2 O positive only 83 (16.9%)
3 H positive only 49 (10.0%)
4 O and H positive 72 (14.7%)
5 O,H and AH positive 7 (1.4%)
6 O,H and BH positive 7 (1.4%)
7 AH positive only 13 (2.7%)
8 BH positive only 6 (1.2%)
9  H and AH positive 8 (1.6%)
10 O and AH positive 2 (0.4%)
11 O, AH and BH positive 1 (0.2%)
12 Total 490 (100%)

Geographical variation of O agglutinin titre was assessed 
and it was found that highest percentage of population from 
Dhangadi carried all the tested O agglutinin titres. Only 10.7% 
of studied population from Butwal carried O agglutinin titre 
of O≥1:80 and only 1.2% of the same population carried O 
agglutinin titre of O≥1:160.
 
Table 2:  Geographical variation of O agglutinin titre

Place Total 
cases 

Negative 
cases 
(%)

End titre occurred in percentage of population
O≥1:20 O≥1:40 O≥1:80 O≥1:160 O≥1:320

Biratnagar 100 58 42.0 40.0 29.0 12.0 0.0
Kathmandu 110 67.3 32.7 32.7 30.0 12.7 0.0
Butwal 84 69 31.0 28.6 10.7 1.2 0.0
Nepalgunj 92 76.1 23.9 20.7 14.1 5.4 0.0
Dhangadi 104 55.8 44.2 40.4 32.7 18.3 1.9
Total 
(Nepal)

490 64.9 35.1 32.9 24.1 10.4 0.4

The percentage of individuals having H agglutinin titre of 
≥1:80 varied from 5.8% being lowest in Dhangadi to the 30% 
being highest in Kathmandu (Table 3).  Highest percentage 
of population from Kathmandu also had H agglutinin titre 
of H≥1:160 and H≥1:320, being 30% and 20% respectively.
 
Table 3: Geographical variation of H agglutinin titre

Place Total 
cases 

Negative 
cases 
(%)

End titre occurred in percentage of 
population

H≥1:20 H≥1:40 H≥1:80 H≥1:160 H≥1:320
Biratnagar 100 66 34.0 30.0 22.0 14.0 8.0
Kathmandu 110 53.6 46.4 44.5 30.0 20.0 5.5
Butwal 84 61.9 38.1 32.1 14.3 7.1 2.4
Nepalgunj 92 83.7 16.3 16.3 7.6 5.4 4.3
Dhangadi 104 88.5 11.5 6.7 5.8 4.8 3.8
Total (Nepal) 490 70.6 29.4 26.1 16.3 10.6 4.9

Highest percentage of population from Kathmandu 
and Dhangadi had O and H agglutinin titre of ≥ 1:160 
respectively. More than 10% of individuals from Biratnagar, 
Kathmandu had both H and O agglutinin titre of ≥ 1:160. 
Least percentage of individuals from Butwal and Dhangadi 
had O and H agglutinin titre of ≥ 1:160 respectively.

O agglutinin titre of ≥ 1:320 was seen only in the population 
of Dhangadi but H agglutinin titre of 1:320 was seen in 
varying percentage of population, being highest in Biratnagar 
(8%) and lowest in Butwal (2.4%).

Out of total samples, only 6.3% showed AH agglutination 
of ≥1:20. Highest percentage of population (10%) from 
Kathmandu showed AH titre of ≥1:20. AH titre of ≥1:80 
were seen in 7.3% population of Kathmandu, in the rest of 
the population, the titre was below 5%.

Table 4: ‘AH’ agglutinins in normal population of 
different geographical region
Place End titre occurred in percentage of population

AH≥1:20 AH≥1:40 AH≥1:80 AH≥1:160 AH≥1:320
Biratnagar 4.0 4.0 2.0 1.0 0.0
Kathmandu 10.0 9.1 7.3 4.5 2.7
Butwal 6.0 4.8 2.4 0.0 0.0
Nepalgunj 4.3 4.3 1.1 0.0 0.0
Dhangadi 6.7 5.8 4.8 3.8 2.8
Total (Nepal) 6.3 5.7 3.7 2.0 1.2

In the studied population, only 3.1% of population showed 
BH titre of ≥1:20. Highest percentage of samples (5%) from 
Biratnagar showed BH titre of 1:20. BH titre of ≥1:40 were seen 
in insignificant percentage of the population i.e. less than 5%.
Out of total samples, only O, only H and both O and H titre 
of 1: 80 was found in 15.7%, 7.8% and 8.2% of population. 
Samples showing O titre of 1:160 were only 7.6% where 
as 8.0% of samples showed H titre of 1:160. The samples 
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showing titre with both O and H agglutinin were only 2.7%. 
None of the samples showed both O and H titre of 1:320. 

Table 5: Number and percentage of sera with end titre (O and H)
End titre occurred in percentage of 

population
1:80 1:160 1:320

Both O and H titre negative 335 (68.4) 401 (81.8) 463 (94.5)
Only O titre positive 77 (15.7) 37 (7.6)  2 (.4)
Only H titre positive 38 (7.8) 39 (8.0) 25 (5.1)
Both O and H titre positive 40 (8.2) 13 (2.7) 0 (0)

DISCUSSION 
Out of total 490 serum samples, about 50% sample showed 
antibodies against salmonella antigens with varying 
antibody titre.  This may be due to the higher endemicity 
of enteric fever in Nepal which is sustained because of the 
poor sanitation, low standard of living and lack of medical 
facilities.12 This may also be due to the repeated subclinical 
infections with either of Escherichia, Shigella, Citrobacter 
or Proteus sps which shared common O or H antigens with 
Salmonella spp.13,14 

Variable titre with both O, H and AH or BH antigens was 
found, this might be due to the cross infection of Salmonella 
enterica serotype Typhi and Salmonella enterica serotype 
Paratyphi A and /or B. Lower antibody titre against AH and 
BH antigens highlighted the lower endemicity of Paratyphi 
infection compared with typhi infection and/or low antibody 
response against paratyphi infection. 

This study clearly showed that in an endemic area such as 
Nepal, S. enterica serotype Typhi agglutinins against both 
H and O antigens may be present in the normal population 
at titres up to or greater than 1:320. Out of the total serum 
samples, we found O and H agglutinin titre of ≥1:160 in 10.4% 
and 10.6% of blood donors respectively. H agglutinin at a titre 
of 1:320 was found in 4.9% of blood donors. This presence 
of significant agglutinin titre in healthy individuals decreases 
the specificity of the Widal test, leading to misdiagnosis and 
mismanagement of the patient. In a similar type of study, 
15% of the individuals had anti-O antibody titres of ≥1:80 
and 16% had anti-H antibody titres of ≥1:160.15 A study by 
Pang and Puthucheray found, O and H agglutinins titres of ≥ 
1:160 in 5% and 2% of non-infected individuals.6

We found geographical variation of both O and H Widal 
agglutinin titre.  H agglutinin titre varied greatly compared 
with O agglutinin titre. O agglutinin titre of 1:160 was 
occurred only in 1.2% of the healthy blood donors from 
Butwal indicating that O titre of 1:160 can be used as 

a diagnostic titre for Butwal. At a titre of 1:80, lowest 
percentage of H agglutinin was found in the serum samples 
of healthy blood donors from Dhangadi. This result showed 
that H agglutinin titre > 1:80 can be of diagnostic value for 
that community. Highest H agglutinin titre was found in the 
blood samples taken from Biratnagar.

The currently used cutoff value for anti-H titre against S. 
enterica serotype Paratyphi A in Nepal is ≥ 1:80.  Our study 
found that 3.7% of individuals had anti-H agglutinin titre of ≥ 
1:80 to salmonella enterica serotype Paratyphi A. Our study 
found that AH agglutinin titre is increasing in the population 
when compared with the similar study done in Nepal.15 This 
may be due to an increase in general population antibody 
levels caused by the changing pattern of Salmonella enterica 
serotype Paratyphi A in the community. The seroprevalence 
of Salmonella enterica serotype Paratyphi B was found quiet 
low in the whole studied population. 

The percentage of samples showing agglutination with both 
O and H antigens at a titre of 1:80 were 8.2% where as only 
2.7% of the total samples were positive with both O and H 
agglutinin at a titre of 1:160. This showed that when both 
O and H antigens are considered together, titre of 1:160 is 
sufficient to make presumptive diagnosis of enteric fever.  
From the study done in Kathmandu by Pokhrel et. al., found 
that 12% of individuals had an anti- O titre of 1:80 and anti- 
H titre of 1:160.15 Based on this they recommended cut off 
levels against S.enterica serotype Typhi to > 1:80 for anti - O 
and >1:160 for anti- H titres for Nepal. From a similar type 
of study by Zailani et al the baseline and significant titre to S. 
typhi/paratyphi for both O and H antibody is 1:80 and ≥1:160 
respectively in Ile-Ife, Nigeria.16 

In this study we found that about 10.5% of individuals had 
both O and H agglutinin titre of 1:160. Based on this finding 
we recommend that it will be more appropriate to change 
currently used cut off titre levels against S. enterica sertotype 
Typhi to > 1:160 for both O and H titres for Nepal.

CONCLUSION
Salmonella agglutinins are common among apparently healthy 
blood donors in Nepal with wide variation in baseline Widal 
agglutinin titre. Both O and H agglutinin titre >1:160 could be 
diagnostically significant in the presumptive diagnosis of enteric 
fever in Nepal. When blood culture facility is not available or 
impractical, Widal test can be used provided the results are 
interpreted with relevant clinical findings and prevailing O and 
H agglutinin titres in local population. But with this need of 
larger rise in widal agglutinin titre for a ‘positive’ diagnosis the 
diagnositic value of the Widal test is less.
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