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ABSTRACT: 
Background: Enteric fever is an important cause of morbidity in many regions of the world, with an 
estimated 13 million cases occurring annually in Asia alone. 
Methods: Pre-collected blood samples on OPD and indoor bases with widal test request from enteric 
fever suspected cases were received in the microbiology lab for the processing and study was done over 
a period of 3 months. 
Results: In our study, slide widal agglutination test showed very high false positivity for S.typhi H antigen 
and very low false positivity for S.typhi O antigen, when compared to tube widal agglutination test as a 
standard. The slide widal agglutination test also showed high positive predictive value for S.typhi O 
antigen and low positive predictive value for S.typhi H antigen, when compared to tube widal 
agglutination test as a standard. 
Conclusion: The high false positivity and low positive predictive value shown by the slide agglutination 
test is to caution that the results of slide agglutination should not be solely relied upon for diagnosis and 
treatment of enteric fever. 
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Introduction 

Enteric fever is an important cause of morbidity 
in many regions of the world, with an estimated 
13 million cases occurring annually in Asia 
alone. Estimates suggest an incidence rate of 
more than 21.5 million cases globally in the year 
2000.1

Salmonella is a leading cause of community-
acquired bloodstream infections in many low- 
and middle-income countries.  Accurate 
diagnosis is crucial to the management of the 
disease, but typhoid fever can be clinically 
confused with other febrile diseases, such as 
dengue fever and malaria.2-3 

In India, enteric fever is caused by Salmonella 
enterica serotype Typhi and Paratyphi A. 
Serotypes B and C are very rare. Laboratory 
diagnosis mainly depends upon isolation of 
causative agents from specimens like blood and 
bone marrow. A blood culture gives positive 
results in 73-97% cases before the use of 
antibiotics.4 However, the availability of 

microbiological culturing facilities is often 
limited in many typhoid endemic regions and 
blood cultures can be negative when patients 
have received prior antibiotic therapy. Hence, 
serological diagnosis using Widal test is relied 
upon in many cases. 

Material and methods 

Pre-collected blood samples on OPD and indoor 
bases with widal test request from enteric fever 
suspected cases were received in the 
microbiology lab for the processing and study 
was done over a period of 3 months. The serum 
was separated using all standard precautions. 
All the sera first tested with widal test by slide 
agglutination method. The antibody titre was 
taken as highest dilution of serum showing 
distinct visible agglutination. The widal test 
result with the antibody titres more than or 
equal to 1:80 for O antigen and the titre more 
than or equal to 1:160 for H antigen were 
considered as positive. When they result 
positive, they were checked by tube widal test 
for confirmation of result. 
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Table 1: Positive widal antibody titre result against different antigen 

Antigen type S.typhi O antigen S.typhi H antigen S.paratyphi A 'H' 
antigen 

S.paratyphi B 'H' 
antigen 

No. of positive by 
slide  test 

38 26 3 1 

No. of positive by 
tube test 

36 15 1 0 

No. of slide widal 
test with negative 
tube widal 

2 11 2 1 

Table 2: Positive Predictve value of slide widal agglutination test when compared to tube widal 
agglutination test as a standard 

Type of antigen Positive predictive value (%) 
S.typhi O antigen 92% 
S.typhi H antigen 70.75% 

In our study, slide widal agglutination test 
showed very high  false positivity for S.typhi H 
antigen and very low false positivity for S.typhi 
O antigen, when compared to tube widal 
agglutination test as a standard. The slide widal 
agglutination test also showed high positive 
predictive value for S.typhi O antigen and low 
positive predictive value for S.typhi H antigen, 
when compared to tube widal agglutination test 
as a standard. 

Discussion 

The gold standard test for the diagnosis of 
typhoid fever is the isolation of bacteria from 
blood; however, the widespread and 
uncontrolled use of antibiotics leads to negative 
results. Moreover considering the poor facilities 
for the isolation of bacteria by culture methods 
in peripheral health centers and rural clinics, no 
other diagnostic tools is introduced thus far, 
other than widal test for the appropriate 
diagnosis of typhoid fever4. 

 Widal agglutination was introduced as a 
serologic technique to aid in diagnosis of 
typhoid fever. The test was based on 
demonstrating the presence of agglutinin 
(antibody) in the serum of an infected patient, 
against the H (flagellar) and O (somatic) 
antigens of Salmonella typhi. While the 
definitive diagnosis of typhoid fever depends on 

the isolation of S typhi from blood, stools, urine 
or other body fluids. 5-7 

Serological diagnosis relies classically on the 
demonstration of a rising titer of antibodies in 
paired samples 10 to 14 days apart. In typhoid 
fever, however, such a rise is not always 
demonstrable, even in blood culture-confirmed 
cases. This situation may occur because the 
acute-phase sample was obtained late in the 
natural history of the disease, because of high 
levels of background antibodies in a region of 
endemicity, or because in some individuals the 
antibody response is blunted by the early 
administration of an antibiotic. Furthermore, 
patient management cannot wait for results 
obtained with a convalescent-phase sample. For 
practical purposes, a treatment decision must 
be made on the basis of the results obtained 
with a single acutephase sample. False-positive 
Widal test results have been reported for 
patients with non-enteric fever salmonellae 
infections, malaria, typhus, C. neoformans 
meningitis, immunological disorders, and 
chronic liver disease.8 

The study done by Gaikwad UN et al.9 also 
showed the high false positivity and low 
positive predictive value by slide agglutination 
test and suggested to caution that the results of 
slide agglutination test should not be solely 
relied upon for diagnosis and treatment of 
enteric fever.  
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The study done by Karen H Keddy10 showed the 
semiquantitative slide agglutination test 
performed the worst among four rapid serology 
tests evaluated and showed low PPV and NPV 
of the same. 

Conclusion 

The high false positivity and low positive 
predictive value shown by the slide 
agglutination test is to caution that the results 
of slide agglutination should not be solely relied 
upon for diagnosis and treatment of enteric 
fever. 
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