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Abstract 
Background: Enteric fever (Typhoid fever) is a common systemic infectious disease worldwide, especially in 
developing countries like India and continues to be one of the leading causes of morbidity and mortality. It is 
caused by the bacterium Salmonella typhi or Salmonella paratyphi serotypes A, B and C. The clinical diagnosis 
of Enteric fever traditionally depends on Blood culture and Widal tests. However limitations such as longer time 
for Blood culture results and difficulties in the interpretation of Widal tests make them unpractical for screening 
patients in endemic regions and lead to misdiagnosis and missed diagnosis. 
Aims and Objectives: In this study we compare the sensitivity and specificity of Widal test and Typhidot test, in 
the diagnosis of Typhoid fever.  
Material and Methods: The comparison for the presence of the Salmonella antibodies done by the Typhidot and 
Widal tube agglutination test in central lab of gs medical college over a period of jan23 to jun23. 
Results: Out of 350 blood specimen, 42.8% cases were positive by Typhidot test and 31.42% cases were positive 
by Widaltest.  
Conclusion: Typhidot is a rapid and more sensitive test for early diagnosis of typhoid fever. It offers the advantage 
of early and rapid diagnosis and helps in early institution of therapy. Widal test showed the sensitivity and 
specificity of 53.3% &73.1% respectively. Typhidot test showed sensitivity of 80% and specificity of 63.3%. 
Keywords: Enteric fever, Widal test, Typhidot test, Blood culture, Salmonella typhi. 
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Introduction 
 

Enteric fever (Typhoid fever) is a systemic disease 
mostly occurs in developing countries and continues 
to be a major public health problem [1, 2]. It is 
caused by dissemination of Salmonella typhi or 
Salmonella paratyphi serotypes A, B and C. Enteric 
fever is a major cause of morbidity and mortality 
worldwide, causing an estimated 27 million cases 
with 200000-600000 deaths annually [3]. The 
subcontinent India bears the brunt of the disease 
both in terms of absolute number of cases and drug 
resistant strains [3, 11]. The annual incidence is 
highest (>100 cases/100000 population) in south-
central and southeast Asia; medium (10-100 
cases/100000 population) in the rest of Asia, Africa, 
Latin America and Oceania (excluding Australia 
and New Zealand); and low in other parts of the 
world. In disease endemic area like India, the annual 
incidence of Enteric fever is about 1% [3]. Because 
the clinical presentation of Enteric fever is relatively 
non-specific, laboratory tests are important for 

accurate diagnosis and early treatment with suitable 
antibiotics for speedy recovery, prevention of 
emergence of complications, morbidity and deaths 
and also for the control of transmission [4]. The 
definitive diagnosis of Enteric fever requires the 
isolation of Salmonella typhi or paratyphi from 
blood, bone marrow, other sterile sites, rose spots, 
stool or intestinal secretions which consumes a lot of 
time and energy [5]. Widal test has been used as a 
rapid serological test but it has moderate sensitivity 
and specificity and positive predictive value. 
However, it becomes positive only in the second 
week of illness [6], and paired sera are required for 
confirmation of the diagnosis [7]. Complexity and 
higher costs of other molecular test hinders its 
routine use [12-15]. Therefore to overcome the 
limitations of conventional methods a serological 
test (Typhidot test) which is a rapid inexpensive, 
early to perform, reliable with high sensitivity and 
specificity for diagnosis of Enteric fever and 
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appropriate for outpatient settings has been 
introduced. Hence present study was done to 
compare the sensitivity and specificity of Widal test 
and Typhidot test in our region. 

Therefore there is a need of a serological test which 
is rapid, inexpensive, reliable, easy to perform with 
high sensitivity & specificity for diagnosis of 
typhoid. 

 2. Materials and Method 

A comparative study of Typhidot&Widal test in the 
diagnosis of typhoid fever was conducted from 
Jan23 to jun23. 

2.1. Inclusion criteria 

350 blood samples of pediatric age group and sexes 
coming to the central laboratory of gs medical 
college and hospital, pilkhuwa.  

2.2. Exclusion criteria 

Samples which came positive for malarial antigen 
and dengue IgM and IgG antibodies were excluded 
from the study to rule out cross reactivity with 
Salmonella antibodies.  

2.3. Procedure  

All the blood samples received in the laboratory 
were centrifuged at 2500 rpm for 5 minutes and the 
serum so separated was collected in a separate serum 
vial. All those samples which met the inclusion and 
exclusion criteria were subjected to: 

Widal tube agglutination test by using Widal 
agglutination kit by Arkay. Set of 16 dry clean 10 x 
75 mm test tubes were taken for the test. Dilution of 
the serum samples were made as follows  

Like this 4 rows of test tubes are made. One of O, 
next H antigen, Next AH antigen and last BH 
antigen. All tubes are mixed well and incubated at 
37 degree C for 16–20 hours and read for 
agglutination.  

On site Typhidot IgG/IgM Rapid test by CTK was 
used based on lateral flow immunoassay was used to 
detect Salmonella antibodies. I drop (30- 45 µl) of 
serum was put in the center of the sample well. After 
this, 1 drop (30 – 45 µl) of sample diluent was added 
into the sample well and allowed to stand for 15 min. 
After 15 minutes result was interpreted. Positive 
samples give a band on control line, IgM or IgG 
antibodies. 

3. Results 

A total of 350 serum samples were included in this 
study. Out of these, 77.5% were males, 22.5% were 
females positive for both Typhidot and Widal. 
[Table 1]. While, 150 (42.8%) were positive by 
Typhidot test and 110 (31.42%) were positive by 
Widal test. Whereas 80(22.85%) patients positive 
for both Typhidot and Widal. [Table 2] Widal test 
has a sensitivity of 53.3%, specificity of 73.1%. 
Typhidot test has a sensitivity of 80%, specificity of 
63.3%[Table 5].

Table 1: Prevalence of male and female according to test 
Test  Typhidot % Widal % Both  % 
Male  114 76 86 78.1 62 77.5 
Female  36 24 24 21.8 18 22.5 
Total 150   110   80   

 
Table 2: Comparison between Blood culture, Widal test and Typhidot test. 

Results  Typhidot  Widal  Blood Culture  
Positive  150 110 50 
Negative  200 240 300 
Total  350 350 350 

 
Table 3: Comparison between blood culture and Widal test. 

Blood Culture   
Positive  Negative  Total  

Widal Test 
Positive  32 78 110 
Negative  28 212 240 
Total  60 290 350 

 
Table 4: Comparison between blood culture and Typhidot test. 

Blood Culture   
Positive  Negative  Total  

Thphidot Test 
Positive  40 110 150 
Negative  10 190 200 
Total  50 300 350 
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Table 5: Observation of outcome of Typhidot test and widal test 
Test  Sensitivity % Specificity % PPV % 
Typhidot  80 63.3 26.6 
Widal  53.3 73.1 29 

 
4. Discussions  
Enteric fever results in significant amount of 
morbidity, mortality and loss or absence from work 
hours in developing countries. Low standard of 
living, poor sanitation and hygiene, overcrowding 
and injudicious use of antibiotics lead to endemicity 
of Enteric fever and emergence of multi-resistant 
strains of Salmonella typhi in developing countries 
[1, 2].  

For diagnosis of Enteric fever Blood culture remains 
the gold standard but its utility in early and rapid 
diagnosis is limited in early phase of the disease 
thereby making the isolation of Salmonella typhi 
and paratyphitroublesome. Widal test has been used 
for diagnosis of Enteric fever since many decades 
but its low sensitivity, specificity, positive 
predictive value and sharing of O and H antigens by 
other Salmonella serotypes and other 
Enterobacteriaceae makes the role of this test more 
controversial [8, 9]. 

Discovery of Typhidot test resulted from the 
limitations of Widal. This test detects specific IgM 
and IgG antibodies independently against 
Salmonella typhi. Based on 
immunochromatography, it is simple, user-friendly, 
rapid and economical test with high specificity of 
75%, sensitivity of 95%, and high negative and 
positive predictive values [10]. It detects IgM 
antibodies suggesting acute early phase of infection, 
while both igG and IgM antibodies suggests acute 
typhoid in the middle phase of infection. IgG 
antibodies of typhoid remain for more than 2 years 
after infection; hence we cannot differentiate 
between acute and convalescent cases. 

In the present study we compare the commercial 
rapid diagnostic kits for their sensitivity and 
specificity. Our study shows a lower percentage of 
widal test positivity in comparison to other studies. 
The results of previous studies which were done by 
various researchers, shown in Table 6.

 
Table 6: Comparative analysis of Typhidot with widal test in different regions of India 

S.N  Author  Typhidot  Widal 
1 Present study  49.31% 38.60% 
2 Bhutta ZA et al. (1999)7 70% 54% 
3 Retnosari Set al. (2001)16 72% 11% 
4 Sherwal BL et al. (2004)1 79% - 
5 Jesudason MV et al. (2006)10 9% - 
6 Yaramis A et al. (2001)17 - 20% 
7 Gopalakrishnan V et al. (2002)18 - 34.70% 

 
Conclusion  

Typhidot test is simple, easy to perform, more 
reliable, rapid screening test having high sensitivity 
and specificity as compared to Widal test in 
diagnosing Enteric fever. Typhidot test becomes 
positive within 2-3 days of infection and gives result 
within 15 minutes which allows medical 
professional to take immediate action and early 
institution of therapy. 

Hence, we conclude that the typhidot appears to be 
a practical alternative to Widal test in the diagnosis 
of typhoid fever even in the resource poor 
laboratories as it neither requires much laboratory 
equipment’s nor laboratory expertise to conduct the 
test. 
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