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Typhoid fever, an endemic disease caused by salmonella group of organisms is 

very common in India due to improper sanitation and poverty. Isolation of the 

causative organism from the blood and other body fluids remains the definitive test 

for the diagnosis of typhoid fever. But this isolation requires highly experienced 

staff and expensive equipments which are lacking in remote settings. Various 

serological tests for the diagnosis of typhoid fever are available commercially but 

confusion persists regarding their utility. Widal tube agglutination test which is an 

affordable easy to perform test can be done in these settings. For the proper 

interpretation of the test, baseline titres of that endemic area should be known. Aim 

of this study was to assess the utility of widal test  for the diagnosis of typhoid 

fever in an endemic country like India and to determine the baseline titres of H and 

O agglutinins against salmonella typhi and salmonella paratyphi in normal persons 

residing in Amritsar. Serum samples collected from 50 patients of typhoid fever, 50 

patients of non typhoid fever and 100 normal healthy individuals residing in 

Amritsar were subjected to widal test as per manufacturer’s instructions. Data 

collected was assessed to find sensitivity and Specificity of these tests in an 

endemic area. Agglutinins against TO and TH were present in 36 % and 41% of 

normal individuals residing in Amritsar. Significant widal test results were found in 

68% of bacteriologically proven patients of typhoid fever and only 4% of non 

typhoid fever patients. Whereas significant widal test results (TO>160 and 

TH>320) were not seen in normal individuals residing in Amritsar. Baseline widal 

titres varies widely in different regions of the same country and in the same region 

from time to time. Therefore different endemic regions should determine the 

baseline widal titres for reference and these should be updated every 10-15 years as 

they are liable to change. Widal test should be done before starting the empiric 

therapy as widal negative cases can be spared unnecessary antibiotic exposure. 

There is urgent need for a highly accurate and sensitive test for the diagnosis of 

typhoid fever in clinical settings till then a properly interpreted widal test has to be 

relied on in endemic areas. 
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Introduction 
 

Infectious diseases remain a common cause 

of death and debility and are responsible for 

worsening the living condition of many 

millions of people around the world. A 

number of social and economic factors like 

poverty, lack of access to healthcare, 

antibiotic resistance, human migration 

pattern and changing environmental and 

developmental activities all contribute to the 

expanding impact of infectious diseases in a 

developing country like India. This is 

particularly so in case of infectious disease 

like typhoid fever, which is still a fairly 

common disease in tropical and subtropical 

countries (Lawrence et al., 1998).
 

 

Typhoid fever is a systemic infectious 

disease characterized by an acute illness, the 

first typical manifestations of which are 

fever, headache abdominal pain, relative 

bradycardia, splenomegaly and leucopenia. 

Salmonella enterica subsp enteric serotype 

typhi is the etiological agent of typhoid 

fever (Pearson et al., 2000).
 

 

The definitive diagnosis of the disease 

require isolation of Salmonella typhi and 

Salmonella paratyphi from blood, faeces, 

urine and other body fluids (Gilman et al., 

1975). This is often not possible as facilities 

for isolation, culture, biochemical and 

serological identification are not available in 

many smaller hospitals. Moreover many 

time patients engage in antibiotic self 

medication, which limits the number of 

positive culture reported. The relative higher 

cost of performing the culture tests 

combined with their low sensitivity as well 

as the delay in obtaining results, have made 

the widal agglutination test the single most 

used method for the diagnosis of typhoid 

fever in India. Since its description in 1896 

(Bulletin Social Medicine) (Widal, 1896), 

the widal test has been extensively used for 

the diagnosis of typhoid fever. The test is 

based on demonstrating the presence of 

antibodies in the serum of an infected 

patient, against the H (flagellar) and O 

(somatic) antigens of Salmonella typhi and 

Salmonella paratyphi. 
 

Although a number of reports from some 

developing countries have suggested that a 

single widal test is sufficient to make the 

diagnosis of typhoid fever (Mohammed et 

al., 1992), others have disputed the 

usefulness of a single test result (Olopenia et 

al., 2000; Levine et al., 1978). Baseline 

widal titres varies widely in different regions 

of the same country and in the same region 

from time to time.  
 

Therefore different endemic regions should 

determine the baseline widal titres for 

reference and these should be updated every 

10-15 years as they are liable to change. In 

the setting of endemic areas, interpretation 

of the widal test hinges on the knowledge of 

the seroprevalence of positive antibody titres 

among healthy members of the population. 

Taking all this into consideration the present 

study was carried out to find the appropriate 

baseline titre for diagnosing typhoid fever in 

Amritsar.   
 

Materials and Methods 
 

Blood samples were collected from three 

group of individuals observing strict aseptic 

precautions after taking the informed 

consent.  
 

Group – I – 100 normal healthy individuals 

residing in Amritsar.(Punjab) 
 

Group II –comprised of 50 patients 

attending different medical units of Sri Guru 

Ram Das Institute of Medical Sciences and 

Research, Amritsar with a definite diagnosis 

of typhoid fever as indicated by isolation of 

Salmonella typhi and Salmonella paratyphi 

from blood.  
 

Group – III comprised of 50 patients with 

non enteric fever who had not been 
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previously immunized with TAB vaccine. 

These included patients with urinary tract 

infection, respiratory tract infection, other 

infections like wound infection, burns and 

malaria. The diagnosis was made on the 

basis of laboratory tests such as 

demonstration of malarial parasite in 

peripheral blood film, sputum smear, 

positive urine culture, pus and blood culture.  

 

Blood samples from patients in all the three 

groups were collected under asceptic 

conditions. 5ml of the blood collected was 

put in the bile broth for blood culture and 2 

ml was put in a vial for separation of serum 

to be used for widal test. 

 

A co-incidental salmonella infection was 

excluded by repeated blood cultures in 

group I and III also. 

 

Isolation of Salmonella typhi from blood 

was carried out using standard procedures. 

Blood specimen were subcultured on blood 

and MacConkey agar following overnight 

incubation at 37ºC in Bile broth. (In case 

there was no growth then blood culture 

bottles were reincubated further for seven 

days. These bottles were observed for signs 

of growth daily and were subcultured before 

being discarded) Further identification was 

based on biochemical reactions and 

agglutination with specific antisera (C.R.I. 

Kasauli). 
 

The serum was separated with sterile 

precautions from 2 ml of the clotted blood 

taken from the patient earlier along with 

blood collected for culture. Widal test was 

carried out by tube dilution technique 
 
with 

the antigens obtained from C.R.I. Kasauli. 

Serial dilution of sera (in normal saline) 

were performed starting at a dilution of 1/20. 

0.2 ml of the respective antigen obtained 

from C.R.I. Kasauli was put in the tubes 

except the control tubes. The racks with 

tubes were incubated in a water bath. For H 

type agglutination tubes were incubated for 

2 hours at 55C and then left at room 

temperature for half an hour before reading 

the result. For O type agglutination, 

incubation was done at 37C for four hours, 

followed by overnight refrigeration. 
 

Results and Discussion  
 

The titre of H and O agglutinins against 

Salmonella typhi among all the three group 

of individuals are given in table I. Based on 

the titre of agglutinins in normal individuals, 

a titre of ≥ 1:160 for O and ≥1:320 for H 

were taken as significant and indicative of 

typhoid fever. Using the above criteria the 

significant widal test results in typhoid and 

non typhoid fever group were calculated as 

shown in table II. Seventy six percent 

patients in the typhoid fever group showed 

significant widal test result and among these 

significant O titre only were seen in 10 

percent and significant H titre only were 

seen in 16 percent. (table III). In the present 

study, of the 17 cases in the typhoid fever 

group who had taken prior antibiotics 

significant widal test results were obtained 

in 10 and of the 33 cases who had not taken 

prior antibiotics 28 showed significant widal 

test result. (p<.05).The relationship of widal 

test result in typhoid fever group with 

duration of fever is also shown in table III. 

 

The serum of proportion of persons in any 

country contain antibodies capable of 

reacting to a variable titre in the widal test. 

In the absence of previous inoculation with 

typhoid vaccine, the frequency of 

agglutinins in a population reflects its 

experience of samonella either in the form 

of enteric fever or latent infection and 

therefore varies widely from country to 

country (Schroeder, 1968).
 

 

In the present study , agglutinins against O 

antigen of Salmonella typhi were obtained in 

36 percent of individuals and against H 
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antigen of Salmonella typhi in 41 percent of 

normal healthy individuals. Agglutinin 

against O antigen were present in the present 

study in titres of 1:80 in 4 percent of healthy 

individuals and H agglutinins against 

Salmonella typhi were present in titres of 

1:160 in 2 percent of healthy individuals 

residing in Amritsar (Table I). High titres in 

normal individuals obtained in the present 

study were in accordance to the high titres 

obtained in other endemic areas (Wicks, 

1971). As interpretation of widal test must 

be made against this baseline information, 

agglutination titres considered as significant 

for evaluating the result of widal test in the 

present study were > or = 1:160 for O 

antigen and >or =1:320 for H antigen of 

Salmonella typhi. Similar diagnostic criteria 

have been used by other workers in their 

studies.
 

 

The result of the widal test performed on 

fifty patients of bacteriologically proven 

typhoid fever showed that agglutinins 

against O antigen of Salmonella typhi were 

present in 92 percent cases and against H 

antigen of Salmonella typhi in 98 percent of 

cases.(Table II) Significant widal test results 

(O titres > or =1:160 and H titres > or =1: 

320 ) were obtained in 76 percent of cases of 

typhoid fever.  

 

The highest titre of O agglutinins was > 

1:1280 in 2 percent cases and H agglutinin 

was > 1:1280 in 4 percent cases(Table 

II).Similar results were obtained by other 

workers however higher percentage of 

significant widal test results were seen by 

some authors (Senewiratne et al., 1977; Sen 

et al., 1969).
 

 

While majority of patients (98 percent) of 

non typhoid fever in our study showed non 

significant widal test result, a diagnostic 

widal test result was obtained in only 2 

percent of cases of non typhoid fever(Table 

II). Pang and Puthucheary 
 
found significant 

widal test result in 3 percent cases of non 

typhoid fever whereas Senewirante and 

Senewirante found significant widal test 

result in 1 percent cases of non typhoid 

fever.  

 

In the present study the blood samples were 

collected in the first week of illness in 15 

patients in typhoid fever group and among 

them 8 (53.3percent) showed significant 

widal test result This could be attributed to 

the hyper immune state in the population in 

endemic areas who are frequently exposed 

to typhoid bacilli. Early appearance of H and 

O agglutinins is seen in these 

immunologically sensitized persons living in 

these endemic areas as reported in other 

studies. It has been reported in literature that 

previous inoculation with TAB vaccine 

could make the interpretation of widal test 

result difficult as H agglutinins may persist 

for years after TAB inoculation (Parker, 

1990). This was not a problem in our study 

since almost all the patients of typhoid fever, 

non typhoid fever and normal healthy 

individuals gave no history of TAB 

inoculation.  

 

Comparison of widal test result in patients 

of typhoid fever who had taken prior 

antibiotics(17 cases) with those without 

prior antibiotic treatment(33 cases) was 

found to be statistically significant (p<.05) 

Among the 12 Patients of typhoid fever 

showing non significant widal test result 7 

had taken full course of antibiotics 

(chloremphenicol, ampicillin and 

cotrimoxazole ).  

 

The widespread practice of empirical use of 

antibiotics (Chloramphenicol, Ampicillin 

and Cotrimoxazole ) could delay or even 

inhibit the formation of agglutinins against 

various antigens of Salmonella typhi. Early 

treatment with these drugs had a profound 

effect on the antibody response.  
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Table.1 Comparative titre of Salmonella typhi agglutinins (TO and TH) in 50 patients of typhoid 

fever, 50 patients of non typhoid fever and 100 normal healthy individuals. 

 

Category Antigen 

Reciprocal of antibody titre 

<20 20 40 80 160 320 640 1280 

Typhoid group TO 4 4 4 8 15 10 4 1 

TH 1 1 1 5 9 19 12 2 

Non Typhoid 

group 

TO 33 8 5 3 1 - - - 

TH 29 8 6 4 2 - 1 - 

Normal 

healthy group 

TO 64 18 14 4 - - - -- 

TH 59 16 13 10 2 - - - 

 

Table.2 Showing comparison of widal test results in 50 patients of typhoid fever , 50 patient of 

non typhoid fever and 100 normal healthy individuals . 

 

Sr 

No     

Group Total no 

of cases 

Significant result for O and H 

agglutinins 

Significant 

widal test 

results O> or =160 H>or =320 

I Typhoid 50 30(60%) 33(66%) 38(76%) 

II Non typhoid 

fever 

50 1(2%) 1(2%) 1(2%) 

III Normal 

healthy 

individual 

100 NIL NIL NIL 

 

Table.3 Showing relation between titre of TO and TH agglutinins and duration of fever in  

typhoid fever group. 

 

Group Duration of fever(Days) Total 

0-7 8-14 >15 

No. with significant O 

titre only. 

1 3 1 5 

No. with significant H 

titre only 

2 4 2 8 

No with significant O & 

H titre only 

5 12 8 25 

No with Nonsignificant  

O and H titres 

7 2 3 12 

 

Total 

15 21 14 50 
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If agglutinins have not appeared when 

treatment has begun, they are unlikely to do 

so subsequently. If antibodies are already 

present, then there may be no further rise in 

titres with the progression of disease (El-

Rooby et al., 1956). 
 

In our study significant titre of O and H 

agglutinins were found in 60% and 66% of 

confirmed patients of typhoid fever. As the 

difference was statistically insignificant 

(p>.05)  we found that both O and H 

agglutinins were equally important for the 

diagnosis of typhoid fever. This was in 

contrast to widely held belief among 

clinicians that a raised O agglutinin titre was 

of greater diagnostic value than the raised 

titre of H agglutinin. But Brodie (1991) in 

his study of the 1964 Aberdeen outbreak 

involving 403 cases reported that H 

agglutinins did not develop in 15 percent of 

patients tested and O antibodies did not 

develop in as many as 41 percent. 

 

With regards to the possibility of false 

positive reactions, the present study has 

shown that the large majority of sera from 

proven cases of other febrile illnesses 

common in the region eg urinary tract 

infection, malaria, tuberculosis, wound 

infection and septicemia did not give a 

significant widal test results. Only one 

patient(2 percent) showing false positive 

reaction in non typhoid fever group in our 

study was suffering from falciparum 

malaria. Similar false positive widal 

reactions in malaria have been seen in other 

studies also (Samal et al., 1991; Sharma et 

al., 1993).
 
However these findings do not 

discount the possibility of false positive 

reaction seen in infections with other 

salmonellae, immunological disorders and 

chronic active hepatitis as seen in various 

studies (Reynolds et al., 1970).
 

 

To conclude, the widal test is an easy 

inexpensive test that can be of diagnostic 

value in unvaccinated individuals in 

endemic areas in situations where blood 

culture cannot be obtained as in a 

developing country like India. Both the 

agglutinins, Somatic and Flagellar, are 

equally important for that purpose. But the 

result of the widal test must be interpreted 

cautiously with the foreknowledge of the 

tests shortcomings. Increasing false positive 

tests with some serological tests have lead to 

emergence of resistant strains in India. 

Widal test should be done before starting the 

empiric therapy as widal negative cases can 

be spared unnecessary antibiotic exposure. 

Still there is a scope for higher sensitive and 

accurate test for the early diagnosis of 

typhoid fever till then a properly interpreted 

widal test has to be relied on in endemic 

areas. 
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