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Abstract

Background: The enteric fever, caused by Salmonella typhi, is endemic in the sub-continent. The disease can occur in all
age group with highest incidence among children. It is transmitted usually by close person to person contact with infected
individuals or chronic carriers and rarely from person to person through faeco-oral route. Objective: To compare between
blood culture and widal test for lab diagnosis of enteric fever. Materials & Methods: A comparative study was carried
out Department of Medicine in Shaheed Ziaur Rahman Medical College Hospital, Bogura during July 2017 to December
2017. Hospitalized 100 patients with acute febrile illness were included in this study and fever for other causes of febrile
illness or known disease and those who took antibiotic for the fever 1 week before admission were excluded from this
study. Results: Widel test positive was found 61(61.0%) and negative 39(39.0%). Regarding blood culture 72(72.0%)
patients was found culture positive and their organisms were salmonella typhi. Regarding bacteria of blood culture, it was
observed that S.thphi was found 41(41.0%), S.paratyphi was 19(19.0%), non typoidal salmonella 8(8.0%), other 4(4.0%)
and negative blood culture 28(28.0%). The sensitivity (81.9%), specificity (92.9%), accuracy (85.0%), positive predictive
value (96.7%), and negative predictive value (66.7%) of widal tests for diagnosis of enteric fever from febrile patients
respectively. Conclusion: Widal test has a low sensitivity, specificity and positive predictive value, but it has good
negative predictive value which indicates that negative widal test result have a good indication for the absence of the
disease.

Key words: Enteric fever, Blood culture, Widel test, Febrile patients.

Introduction

The enteric fever, caused by Salmonella typhi, is
endemic in the sub-continent. The disease can occur in
all age group with highest incidence among children.'
Typhoid fever causes significant morbidity and
mortality in developing countries. Disease burden
assessment is limited by lack of a high degree of
sensitivity and specificity by many current rapid
diagnostic tests.? Widal agglutination test which is the
main laboratory procedure for diagnosis of typhoid
fever in our rural and urban settings has received
cautious acceptability and often outright rejection in
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other places.’ Widal test is routinely used as diagnostic
tool to rule out the disease. The diagnostic ability of
Widal test is debatable as the test method has a low
sensitivity, specificity and positive predictive value
(PPV). Therefore, reviewing articles across the world
regarding the diagnostic value of Widal test is
necessary.* This study was carried out to compare the
value of a single acute phase widal test result by blood
culture for the diagnosis of enteric fever and to assess
how much the widal test is diagnostic for enteric fever
where blood culture facilities is not available.
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Materials and Methods

A comparative study was carried out in the
Department of Medicine in Shaheed Ziaur Rahman
Medical College Hospital, Bogura during July 2017 to
December 2017. Hospitalized patients with acute
febrile illness were included in this study and fever for
other causes of febrile illness or known disease and
those who took antibiotic for the fever 01 week before
admission were excluded in this study. Enteric fever
known a systemic febrile illness of prolonged duration
that includes typhoid and paratyphoid fevers marked
by step ladder fever, Difuse abdominal pain, frontal
headache, delirium, splenomegaly, hepatomegaly and
many other systemic manifestations. Data was
processed and analyzed by using computer based
software SPSS- 23 (Statistical Package for Social
Science). Qualitative variables were expressed as
frequency and percentage and were compared between
groups by Chi-square test or Fisher’s Exact test as
applicable.

Widal test

Qualitative slide agglutination and semi quantitative
tube agglutination (titration) were performed using
febrile antigen kits of Salmonella typhi (Chromatest
Febrile Antigens kits, Linear chemicals, Barcelona,
Spain). The slide agglutination test is used as a
screening test for the presence of anti TO and anti TH
antibodies in the patient’s serum. For the slide
agglutination test a drop of Salmonella typhi O and H
antigens are added on a drop of serum on card and
rotated at 100 rpm for one minute and reported as
reactive or non reactive. For those slide agglutinations
whose results are reactive and weakly reactive titer
was determined. In the tube agglutination test
(titration), serum sample was serially diluted by using
fresh 0.95% saline preparation from 1:20 to 1:640 for
anti TO and anti TH separately in 12 test tubes. Then a
drop of O antigens and H antigens are added in the test
tubes, equal amount in all. Based on the manufacturer
manual, an antibody titer of 1:80 and higher for anti
TO and 1:160 and higher for anti TH antibodies were
taken as a cut of value to indicate recent infection of
typhoid fever.
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Blood Culture (FAN Method)

Using a sterile syringe and needle about 8-10 ml of
blood from each adult study specimen and 3-5 ml of
blood from each young child is to be collected and

culture is done by BD (Becton, Dickinson)
BACTEC™ FX 40 method.
Results

Regarding age of the study patients, it was observed
that majority (59.0%) patients belonged to age 21-30
years. The mean age was found 29.3+5.7 years with
range from 15 to 45 years (I). In this study shows sex
of the study patients, it was observed that more than
half (53.0%) patients were male and 47(47.0%)
patients were female. Male female ratio was 1.1:1
(Figure 1). Figure 2 shows symptoms of the study
patients, it was observed that all (100.0%) patients had
fever followed by 95(95.0%) had anorexia, 59(59.0%)
had vomiting, 42(42.0%) had headache and 40(40.0%)
had constipation. Table II shows widal test of the study
patients, it was observed that 25(25.0%) cases was
found in both (TO and TH)=1:160, followed by
17(17.0%) in TO=1:320 and TH=1:160, 14(14.0%)
found TO=1.160 and TH=1:320, 03(3.0%) in AO >
1:160 and AH=1:320, 02(2.0%) in BO>1:160 and BH
=1:320 and 39(39.0%) in negative. Figure 3 shows
blood culture of the study patients, it was observed that
72(72.0%) patients was found blood culture positive
and their organisms were salmonella typhi. Regarding
bacteria of blood culture, it was observed that S.typhi
was found 41(41.0%), S.paratyphi was 19(19.0%),
non typoidal salmonella 8(8.0%), other 4(4.0%) and
negative blood culture 28(28.0%) (Table III). Present
study showed association between widal test and blood
culture, it was observed that 61 patients had widal test
positive among them 59 were blood culture positive
and 02 were negative. Thirty nine (39) patients had
widal test negative among them 13 were blood culture
positive and 26 were negative. The difference was
statistically significant (p<0.05) between two groups
(Table IV). The sensitivity (81.9%), specificity
(92.9%), accuracy (85.0%), positive predictive value
(96.7%), and negative predictive value (66.7%) of
widal tests for diagnosis of enteric fever from febrile
patients respectively (Table V).
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Table I: Distribution of the study patients by age

(n=100)
Age (in year) Number of Percentage
patients
<20 15 15.0
21-30 59 59.0
>30 26 26.0
Mean £SD 29.3+5.7
Range (min-max) 15-45 years

Sex distribution

Figure 1: Distribution of the study patients
according to sex (n=100)
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Figure 2: Distribution of the study patients
according to symptoms (n=100)

09

Vol. 12, No. 1, January 2019

Table II: Distribution of the study patients
according to widal test (n=100)

Widal test Number of patients Percentage
Both (TO and 25 25.0
TH)=1:160

TO=1:320 and 17 17.0
TH=1:160

TO=1.160 and 14 14.0
TH=1:320

AO > 1:160 and 03 03.0
AH=1:320

BO>1:160 and 02 02.0
BH =1:320

Negative 39 39.0

Negati
ve
39%

Widel test

Positiv
e
61%

Figure 3: Distribution of the study patients
according to widel test (n=100)

Negati
ve
28%

Blood culture

Positiv
e
2%

Figure 4: Distribution of the study patients
according to blood culture (n=100)
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Table III: The distribution of blood culture results
of febrile patients suspected of typhoid
fever (n=100)

Bacteria Number of patients Percentage
S. typhi 41 41.0

S. paratyphi 19 19.0
Non typhoidal 8 8.0
salmonella

Other bacteria 4 4.0
Negative 28 28.0

Table I'V: Association between widal test and blood
culture (n=100)

Blood culture

Widal test  Positive Negative Total p value
Positive 59 02 61 ‘
Negative 13 26 39 0.001°
Total 72 28 100

s= significant
P value reached from Chi square test

Table V: The sensitivity, specificity, accuracy, PPV
and NPV of widal tests for diagnosis of
enteric fever from febrile patients

Validity of test Percentage (%)
Sensitivity 81.9
Specificity 92.9
Accuracy 85.0
Positive predictive value (PPV) 96.7
Negative predictive value (NPV) 66.7

Discussion

In this study showed that majority (59.0%) patients
belonged to age 21-30 years. The mean age was found
29.3+5.7 years. In study of Andualem et al.> showed
their study age ranged from 8-80 years (M = 35.82 +
12.4 [SD]) and most of them were 15-19 years
(94.3%). In another study Nsutebu et al.® observed
Patients’ ages ranged from 4 to 62 years [mean 23.1 +
17.8 years (SD)].
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In this study it was observed that more than half
(53.0%) patients were male and 47(47.0%) patients
were female. In study of Andualem et al.’ showed one
hundred and eighty six (68.9%) participants were
females and eighty four (31.1%) were males. Nsutebu
et al.® observed that eighty-seven (43.5%) of the
patients were male while 113 (56.5%) were female.

In current study was observed that all (100.0%)
patients had fever followed by 95(95.0%) had
anorexia, 59(59.0%) had vomiting, 42(42.0%) had
headache and 40(40.0%) had constipation. Shah et al.’”
common symptoms were fever (100%), Common
symptoms were fever (100%), vomiting 37 (31.09%),
diarrhea 27 (22.68%), abdominal pain 31 (26%) cough
24 (20%), and constipation six (5%). Gosai et al.’
Predominant symptoms were fever, abdominal pain,
vomiting and headache. Joshi et al.” All (100.0%)
patients had fever followed by 52.5% had headache,
22.5% had abdominal pain, 20% had vomiting, 15.0%
had constipation and 10.0% had diarrhea. Modi'° study
showed fever was the chief presenting complaint
present in all the patients (100%). The other most
common symptoms were abdominal pain (57.14%),
vomiting (50%), anorexia (30.61%), and cough
(13.26%). Other complaints such as body ache
(4.08%), headache (3.06%), constipation (2.04%),
irritability (1.02%), aphasia (1.02%), and convulsions
(1.02%) were present in small number of patients.
Nsutebu et al.® study showed fever was the most
common symptom (100%), followed by fatigue
(38.5%), headache (32.5%) and anorexia (32.5%),
abdominal pain (23.5%), vomiting (23.0%), diarrhoea
(14.5%).

In present study, observed that 25(25.0%) cases was
found in both (TO and TH)=1:160, followed by
17(17.0%) in TO=1:320 and TH=1:160, 14(14.0%)
found TO=1.160 and TH=1:320, 03(3.0%) in AO >
1:160 and AH=1:320, 02(2.0%) in BO>1:160 and BH
=1:320 and 39(39.0%) in negative. Kakaria et al.'! A
single estimation of significant titre of widal test was
suggestive of Typhoid fever in 80% cases. Among the
widal positive cases blood culture was positive in
18(36%). Hyder et al."? study diagnosis was made on
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clinical impression along with positive widal test in all
40 cases (including the 4 blood culture positive cases).
High positivity of widal test has been reported by some
authors.’'* Salmonella typhi is a major cause of
enteric fever in Bangladesh. Of the paratyphoid fevers,
those cause by Salmonella paratyphi A is more
common.'” Jeeyani et al.'® widal test was positive in 33
of 62 patients (53.2 %). Gopalakrishnan et al.'” of the
144 samples, 121 were widal positive.

In this study revealed that blood culture of the study
patients was observed that 72(72.0%) patients was
found blood culture positive and their organisms were
salmonella typhi. Jeeyani et al.'® the blood culture of
34 of the 62 study patients (89.5%) were positive for
Salmonella typhi and 4 (10.5%) were positive for
Salmonellaparatyphi A. Kakaria et al.!' twenty four
cases was found blood culture positive and 26 were
blood culture negative. Shah et al.” among 119 positive
blood culture, 104 (87.39%) were Salmonella typhi
and 15 (12.6%) were Salmonella Paratyphi A. Hyder
et al.'? showed only 4(15.3%) cases were blood culture
positive. In this study the high positive result of blood
culture is probably due to FAN Method.

Regarding bacteria of blood culture, it was observed
that S.thphi was found 41(41.0%), S. Paratyphi was
19(19.0%), non typoidal salmonella 8(8.0%), other
4(4.0%) and negative blood culture 28(28.0%). In
study of Andualem et al’ among 5/7 (71.4%) of
culture confirmed typhoid cases by S.typhi as
compared with 2/4 (50%) of S. paratyphi and 3/7
(42.9%) of non typhoidal salmonella. In addition to
S.typhi and S.paratyphi other bacteria were identified
from blood culture of the febrile patients who had
positive or negative widal titer. In the current study
seven (2.6%) cases of non typhoidal salmonella and 51
(18.8%) cases of other bacteria were identified from
blood culture. The result of non typhoidal salmonella
(2.6%) was similar to a study done in Tanzania; the
study identified 2.9% of non typhoidal salmonella
from blood culture.'®" Positive widal titers were also
seen in cases of nontyphoidal salmonella and in blood
culture positive cases for other bacteria. Three out of 7
(42.9%) of nontyphoidal salmonella cases and 17 of
the 51 (33.3%) other bacteria positive cultures had a
positive titer of anti TO.?
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In current study observed that 61 patients had widal
test positive among them 59 were blood culture
positive and 02 were negative. Thirty nine (39)
patients had widal test negative among them 13 were
blood culture positive and 26 were negative.
Andualem et al.’ observed that two cases among seven
culture confirmed typhoid fever cases had a negative
titer. The false negative widal test results were there
probably because blood was collected too early in the
disease processes, or inoculated bacterial load is
inadequate to induce the antibody production.”!
Previous antibiotic treatment may also contribute to
negative widal agglutination test but there was no
patient who explained taking antibiotic within two
weeks before coming for the diagnosis during this
study.

In this study revealed that the sensitivity (81.9%),
specificity (92.9%), accuracy (85.0%), positive
predictive value (96.7%), and negative predictive
value (66.7%) of widal tests for diagnosis of enteric
fever from febrile patients respectively. Andualem et
al.> study observed that the sensitivity, specificity,
Positive predictive Value and Negative predictive
Value of widal test were 71.4%, 68.44%, 5.7% and
98.9% respectively. Wilke et al.*?the second widal test
for both group 1 and group 3 has a sensitivity and
specificity of over 90%, a PPV of 88%, and an NPV of
93%, with 90% acuity. Gopalakrishnan et al."” the
sensitivity and specificity of widal were calculated to
be 100% and 21.2% respectively, with a PPV of
40.3%, NPV of 100% and efficiency of test of 48.6%.
Studies conducted by Jackson et al.** showed a higher
specificity (91%), sensitivity (90%), PPV (76%) and
NPV (97%), but the study group included only 21
samples in Typhoid group compared to 144 samples in
our study. When compared with the studies by
Karamat et al.**, sensitivity (92%) and specificity
(96%) were higher, but here the study group consisted
of only 25 samples.

Conclusion

Clinical presentation, signs and symptoms of typhoid
fever patients are varying. Widal test has a low
sensitivity, specificity and positive predictive value,
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but it has good negative predictive value which
indicates that negative widal test result have a good
indication for the absence of the disease. Nevertheless,
using widal test as the only laboratory test for the
diagnosis of typhoid fever will result in misleading
diagnosis. Therefore, it is very essential to use blood
culture to diagnose enteric fever.
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