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ABSTRACT

Introduction: Enteric fever is a global health problem and is also endemic in India. The laboratory diagnosis of enteric fever is very important
mainly because in post-antibiotic era most cases are treated empirically and investigated for various causes of PUO including enteric fever. A
fast, reliable, and easy to perform serodiagnostic test with a higher sensitivity and specificity is required for rapid diagnosis and management of
typhoid cases, thereby enabling clinicians to initiate an early therapy, reducing morbidity and its complications.

Aim: The study was performed to evaluate the performance of Widal test and Typhidot, a lateral flow immunoassay test.

Materials and Methods: This study was carried out in the Department of Microbiology in a tertiary care center for 1 year (August 2016
July2017). Atotal of 110 blood samples were collected from patients (cases) clinically suspected of enteric fever. Culture and serological tests
were done in all the 110 cases. Salmonella isolation was done by conventional methods of culture. Demonstration of presence of antibodies
were done by Widal tests using commercially available kits. Typhidot, a lateral flow immunoassay, was used to test and detect IgM and 1gG
antibodies against the outer membrane protein (OMP) of the Salmonella Typhi. The performances of the tests were compared, and diagnostic
accuracy determined.

Results: Out of 110 cases, highest percentage of positive cases were found by Typhidot test (29.09%) followed by Widal test (23.63%). 18.18%
cases were confirmed by blood culture. Taking blood culture as gold standard, it was found that Widal test had a sensitivity of 30% and
specificity of 78% and Typhidot had a sensitivity of 75% and specificity of 81%.

Conclusion: Though definitive diagnosis of enteric fever is isolation of the causative organism from the patient, Widal testand Typhidot test are
important diagnostic tools in the medical set up. Typhidot is fast becoming a practical alternative to Widal test. Typhidot test had a fairly good
sensitivity and specificity, whereas Widal test had good specificity but a lower sensitivity.
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INTRODUCTION

Enteric fever is a global health problem and is also endemic
in India. It is a systemic disease characterized by fever and
abdominal pain and caused by dissemination of S.Typhi or
S.Paratyphi. The etiologic agents of enteric feveri.e S. Typhi
and S.Paratyphi serotypes A, B, and Chave no known hosts
other than humans. Most commonly, food-borne or
waterborne transmission results from fecal contamination
by ill or asymptomatic chronic carriers. Health care workers
occasionally acquire enteric fever after exposure to infected
patients or during processing of clinical specimens and
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cultures.!

The laboratory diagnosis of enteric fever is very important
mainly because most of the patients are treated empirically
by the local medical practitioners and when the fever does
not subside, these cases are labeled as pyrexia of unknown
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origin (PUO) and investigated for various causes of PUO
including enteric fever. At this stage the typical signs and
symptoms are hardly observed.

The presence of S.Typhi or S.Paratyphi is detected either by
culture of the organism or by the demonstration of specific

¥l Blood culture is a more

antibodies or antigen in the serum
practical and sensitive method. However, it is not always
available and, when available, it takes around 24-48 hrs. As
a result, diagnosis may be delayed or overlooked and
patients without typhoid fever may receive unnecessary and
inappropriate antimicrobial treatment. For this reason, in
developing countries typhoid rapid antibody tests can

facilitate diagnosis and disease management."

The World Health Organization (WHO) has issued no
recommendations on the use of typhoid rapid antibody tests.
Accurate diagnostics for typhoid fever could provide
valuable diagnostic information for patient management
and make it possible to estimate the incidence of typhoid

. . 4
fever in low-resource settings.

Sero-diagnosis depends upon the 100-year-old Widal test,
and other serological diagnostic tools which have
limitations because of their low sensitivity and/or
specificity. There is an urgent need for the rational design
and evaluation of effective and appropriate diagnostic tools
for enteric fever which must include the emerging threat of
S. Paratyphi .*" A fast, reliable, and easy to perform
serodiagnostic test with a higher sensitivity and specificity
is required for rapid diagnosis and management of typhoid
cases, thereby enabling clinicians to initiate an early
therapy, reducing morbidity and its complications.

This study was undertaken to systematically evaluate the
utility of rapid diagnostic tests such as Widal and Typhidot
by comparing the diagnostic accuracy of these tests with
isolation of the organism by blood culture in terms of
sensitivity and specificity.

MATERIALS & METHODS

This study was carried out in the Department of
Microbiology, Gauhati Medical College Hospital,
Guwabhati for a duration of one year from August'2016-July'
2017 after obtaining ethical clearance from the Institutional
Ethical Committee and consent from the patients.

A total of 110 blood samples were collected from patients
(cases) clinically suspected of enteric fever.

Inclusion Criteria:

1) Patients attending outpatient department and in-
patients of various departments clinically suspected to
be suffering from enteric fever were included in the
study.

2) Patients suspected of having enteric (typhoid) fever
may have the following signs & symptoms:

e  Gradual onset fever with headache, malaise, anorexia,
a coated tongue and abdominal discomfort with either
constipation or diarrhea.

e Step-ladder pyrexia, with relative bradycardia and
toxemia.

e Asoft, palpable spleen with hepatomegaly.

e  Rose-spots that fade on pressure (mainly appear during
2nd or 3rd week of enteric fever).

3) Individuals of both sexes representing all ages.

Exclusion Criteria

1) Patients having no signs & symptoms of enteric fever.

2) Fever with any obvious focus for other infection such
as urinary tract infection, blood septicaemia, fungal
infection, otitis media etc.

3) Patients with prior antibiotic administration and TAB
vaccination.

For each patient, blood samples were collected under
aseptic conditions and immediately inoculated into
appropriate media. The specimen was collected on the 1"
day of their attendance or admission in the department
before any medication was started. Culture and serological
tests were done in all the 110 cases.

10 ml of blood from adults and 5-7 ml of blood from
paediatric age group were collected aseptically from the
antecubital vein of the forearm. 5-6 ml of blood was
inoculated into BHI blood culture bottles and mixed
thoroughly by rotation. The remaining blood was
transferred to a sterile clot vial and allowed to clot. The
serum was used for serological tests.

Salmonella isolation was done by conventional methods of
culture. Species identification was done by commercially
available test kit KBO11 HiSalmonella (Hi Media)
according to manufacturer's literature. Each KBO11 kitisa
standardized colorimetric identification system using 7
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conventional biochemical tests and 5 carbohydrate
utilization tests.

Confirmed Salmonella isolates were tested by slide
agglutination test using commercially prepared anti-sera
using O typing sera for group identification and H typing
sera for type identification.

Demonstration of presence of anitibodies was done by
Widal test using commercially available kits (Tulip
diagnostics Ltd). Widal test was performed by semi-
quantitative tube method using different antigens such as S.
Typhi O (TO), S. Typhi H (TH), S. Paratyphi AH (AH), and
S. Paratyphi B H (BH). Tube titres of 1:80 and above were
taken as diagnostically significant.

Typhidot kit (OnSite Typhoid IgG/IgM Rapid Test-Cassette
from CTK Biotech, Inc) was used to test and detect [gM and
IgG antibodies against the outer membrane protein (OMP)
of the Salmonella Typhi. Itis a lateral flow immunoassay for
the simultaneous detection and differentiation of anti-
Salmonella Typhi (S. Typhi) IgG and IgM in human serum
or plasma. The test was performed according to the
manufacturer's instructions, and reading was taken after
observing the control line showing the test to be valid. All
data were entered in Excel spreadsheet (Microsoft, USA)
and analysis was done. The performances of the tests were
compared, and diagnostic accuracy (sensitivity, specificity,
positive predictive value and negative predictive value) of
these tests were calculated.

RESULTS & OBSERVATIONS

Out of 110 cases, 75 cases were male and 35 were female.
Majority of the cases (45.45%) belong to the age group of
21-40 years with overall male-female ratio 2.14: 1.
Majority of the male cases 46.67 %( 35/75) & female cases
42.85 %(15/35) belonged to age group of 21-40years.

Out of 110 cases, highest percentage of positive cases were
found by Typhidot (29.09%) followed by Widal (23.63%).
18.18% cases were confirmed by blood culture.

Table 1: Results of Cultures & serological tests

Graph 1: Age & sex distribution of total cases
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Age (in yrs)

Investigations Total Positive | Percentages
Blood Culture 110 20 18.18%
Widal Test 110 26 23.63%
Typhidot for IgG/IgM 110 32 29.09%

54 cases were found positive to have enteric fever on the
basis of isolation of the organism in 20 cases, a positive
Widal test (diagnostic titre) in 26 cases and a positive
Typhidot antibody test in 32 cases as shown in the table
below.

Table 2: Distribution of Positive cases

Combination of Tests No. of positive | Percentages

cases/110 (positive)
cases
Blood Culture + 14 25.92 %
Typhidot
Blood Culture + Widal 09.26 %
Blood Culture + 1 01.85%
Widal+Typhidot

Widal + Typhidot 3 05.55%
Only Widal test 17 3148 %
Only Typhidot test 14 2592 %
Total 54/110 44.54%

70.37% (38 cases) of the positive cases either by
bacteriological or/and serological tests were male and
29.63% were females (16 cases) , with a male and female
ratio 2.4 : 1. 44% of suspected enteric fever cases came
during the 1" week of illness followed by 2 week(36%) and
3" week (20%). Majority of blood culture positive (75%)
and typhidot test positive (53%) cases were detected in the
1" week, whereas Widal test (69%) was found to be positive
mostly in the 2™ week and a few in the 3" week of illness.
Majority of the cases were during the rainy season of April
to July.

Using blood culture as the standard and reference test for
diagnosis of enteric fever, the sensitivity and specificity of
the Widal and Typhidot tests were calculated from the
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samples having growth of Salmonella species as true
positives and samples with no growth or growth of other
organisms as true negatives.

It was found that Typhidot has a high sensitivity of 75% and
specificity of 81% while Widal test has a low sensitivity of
30% and a high specificity of 78%. (Table 3)

Table 3: The performance of the different tests for
diagnosis of enteric fever

Test Sensitivity | Specificity Positive Negative
predictive | predicti
value ve value
Widal 30% 78% 23% 83%
Typhidot 75% 81% 47% 93%
DISCUSSION

The diagnosis of enteric fever currently depends on the
isolation of Salmonella from a patient, most commonly by
blood culture. This facility is not available in many areas
where the disease is endemic. The other method is PCR-
based amplification of DNA from the blood of enteric fever
patients, but this technique requires expertise and a well-
equipped laboratory. Antigen detection has not been
investigated much and detecting an immune response
specific for typhoid fever has been done only with antibody
detection."

In this present study, out of 110 cases, 18 cases (16.3%) of
S.Typhi and 2 cases (1.8%) of S.Paratyphi were identified
with total prevalence of typhoid fever by blood culture at
18.18% . Similar observation was seen in studies done by K.
K Patel et al (2013)" and P Bhattacharya et al (2017)" who
reported 16.6% and 16.4% blood culture positivity
respectively. Relative low rate of isolation from blood
culture in some studies has been attributed to delay in
visiting the physician for diagnosis, wide spread antibiotic
use and the difficulties of obtaining large enough blood
volumes.

In the present study, bacteriological and serological
assessment of 110 clinically suspected cases of enteric fever
was done. Maximum culture positive (55%) and sero-
positive cases (47.06%) were observed in the age group 21-
40 yrs. Overall, positive cases confirmed either by
bacteriological and/or serological is also maximum (50%)
in the age group 21-40 yrs. This correlates with the study

done by of J Sharma et al (2013)"” who observed maximum
number of typhoid positive cases in between ages 21-40 yrs
though prevalence was high in all age and sex group
suggesting lack of immunity. The possible causes for enteric
fever being common in age group 21-40 yrs include their
mobility, consumption of unhygienic food outside home
and drinking of contaminated or unfiltered water in colleges
and offices or at their jobs.

Majority of the 110 cases in the present study were males
(75) with male-female ratio 2.14:1 and 14 cases out of the
20 blood culture positive cases were male and 6 cases were
female with male-female ratio of 2.33:1. Sero-positivity
was also observed to be higher in males than females. This
correlates with the studies of SC Sood and PN Taneja"” and
SN Khosla et al "". High male preponderance was also
observed by S Jog et al (2008)"” who reported male-female
ratio of 1.64:1. This might be due to our cultural background
where male is more likely to report to hospital, at the same
time more likely to contract infection due to more outdoor
activities.

In this present study, out of 110 cases, Widal test was found
positive in 26 cases (23.63%) which correlates with study
done by J Sharma et al (2013) " who reported Widal test
positivity of 26.2%, S Udayakumar et al (2017)" 0£39.6 %
and Enabulele et al (2016)"" of 45.76% . In the present
study, sensitivity of Widal test was found to be 30% which
correlates with study done by Enabulele et al (2016)"* who
reported 35%. Specificity of Widal test was found to be 78
% which correlates with observation seen in study done by
Udayakumar et al " (79.3%) and G Andualem et al'”
(68.44%). In this study, positive predictive value of Widal
test was found to be 23% and Negative predictive value of
83%. The role of Widal test is controversial, because the
sensitivity, specificity, and predictive values of this widely
used test vary considerably among geographic areas.
Sharing of O & H antigen by other Salmonella serotypes and
other members of Enterobacteriaceae makes the role of
Widal test less specific, and hence, its use is controversial in
diagnosis of enteric fever. It is possible that the Widal test
would have performed better if paired sera were tested to
demonstrate the rising titers. Patients rarely return for
outpatient follow-up once treated so that obtaining paired
sera in a routine clinical setting is unlikely, and hence
clinicians widely rely on “positive” Widal test done on a
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single serum sample.

In this present study, Typhidot test positivity was found to be
29.09% (32 cases) which correlates with study done by KJ
Prasad et al (2015)"" at 36.24% followed by Khalid
Mehmood et al (2015)"" at 37.24%. Sensitivity of Typhidot
was found to be 75% which correlates with study of S
Udayakumar et al (2017)"" at 81.7%. In this study, positive
predictive value of Typhidot test was found to be 47% and
negative predictive value at 93%. Typhidot meets one of the
criteria of an ideal diagnostic test as it doesn't usually miss
the diagnosis when compared to blood culture. Only 5
cases, which were blood culture positive, were negative by
Typhidot. All these 5 cases presented with duration of fever
more than 10 days. Typhidot is a simple, rapid diagnostic
test available commercially, requiring less than 30 min, and
minimal training. Typhidot test appears to be useful
alternative to Widal as it is more specific and useful in early
diagnosis of enteric fever. Typhidot appears to have slight
advantage over Widal test in that results are rapid, can detect
the disease early in the 1st week and is easy to perform.

CONCLUSION

From the present study, it could be concluded that the
clinical diagnosis of enteric fever is a true diagnostic
challenge as it may simulate many fever causing infectious
diseases. Though definitive diagnosis is isolation of the
causative organism from the patient, Widal test and
Typhidot test are important diagnostic tools in the medical
set up. Typhidot is fast becoming a practical alternative to
Widal test in the diagnosis of Typhoid fever on account of its
increased sensitivity, early detection of cases, and ease of
procedure with minimal infrastructure and availability of
results on the same day. Although both Widal and Typhidot
tests can be used to suspect enteric fever more strongly than
on clinical grounds alone, it is prudent to follow them up
with blood culture confirmation.
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