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ABSTRACT

Objective: To determine the accuracy of Typhidot test against blood culture to diagnose Enteric Fever.

Design of Study: Cross-sectional study

Place and Period of study: Arif Memorial Teaching Hospital from August 2019 to Jan 2020.
Material and Method: A total number of 89 cases who were fulfilled the inclusion criteria with signs & symptoms of Enteric

fever.

Results: There were 40 (44.9%) males and 49 (55.1%) females. 60 (67.4%) patients had positive Typhidot test while 69
(77.5%) showed positive blood culture. The typhidot showed sensitivity of 68.1%, specificity of 35%, PPV (Postive Predictive
value) of 78.3%, NPV (Negtive Predictive value) of 24.1% and diagnostic accuracy of 60.7% against culture (gold standard).

Conclusion: The study concludes that sensitivity & specificity of Typhidot test is less as compare to blood culture in diagnosing

Enteric fever.
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INTRODUCTION

Typhoid is classical greek word ‘typhos’ which means smoke that
was supposed to cause disease. Initially it was called Typhoid
fever, name given by Louis in 1829 to distinguish it from Typhus
fever. In 1869, ‘Enteric fever” was suggested to distinguish it from
the typhus fever'.

Enteric fever is a substantial health issue in developed
nations like Pakistan and a significant causes of mortality &
morbidity. Typhoid fever is a very severe infection that is caused
by bacterium Salmonella Typhi. People of all group of ages can be
affected by this infection’. Several factors can lead to this
condition, including low socioeconomic status and poor sanitary
system®.

The erratic indication of typhoid fever make this disease a
big diagnostic challenge4.The characteristic  demonstration
including fever, diffuse abdominal pain, malaise, and constipation.
It is a devastating infection that can evolve to delirium, bowel
perforation, intestinal hemorrhage, and death within one month of
inception and may lead to permanent neuropsychiatric problems in
survivors®.

Enteric fever is endemic in developing countries like
Pakistan, South Asia, India and BangladeshG. Approximately 22
million cases of enteric fever and 200,000 deaths per year
worldwide’. According to a statistics report mortality rate in
9.3/100000 patients in Pakistan®.

Since 1900 the most confirmatory method to diagnose the
suspected typhoid fever is isolation of the causative organism and
blood sample is main for culture for Salmonella Typhig.Standard
diagnostic method is the blood culture. It is positive in 60-80% of
patients with typhoid if it is taken in appropriate volume according
to the age groups. The yield of blood culture is 90% in 1%week,
75% in 2™ week followed by reduction to 50% by 3™ week and
25% by 4™ week'’. Percentage of positive for blood culture is only
30 to 40 because number of patients start antibiotics before taking
blood sample for culture".

Cultures from other sites can also give positive results. The
sensitivity of stool culture is approximately 60% in children. In
addition, salmonella typhi is also excreted in urine in 25 to 30%
cases. Punch biopsy sample of rose spots has a sensitivity of 65%
even after administration of antibiotics'®. Moreover, Salmonella
Typhi is also present in gastrointestinal secretions and can be
detected in rectal swab in 30% cases. A number of serological
tests including the Widal and the Typhidot tests have been
developed for rapid antigen and antibody detection. However,

these are not gold standard investigations and therefore, are not
accepted internationally .

The Typhidot test identifies the presence of specific
antibodies 1gG and IgM in presence of specific membrane protein
coated antigens”. Typhidot test has low sensitivity and specificity
as compare to the blood culture. One local study, conducted in
Baluchistan, found that out of 2964 clinically susPected patients,
550 (18.6%) patients were positive serologically1 . While another
Pakistani study, conducted in Taxilla, 760 suspected patients of
typhoid fever were reported, in which 192 (25.26%) samples were
positive for Widal and Typhidot test."

Rationale of this research was to ruled out the most
confirmatory test to diagnose and decision for appropriate
management of enteric fever to avoid its complications. To
determine the accuracy of typhidot for diagnosis of typhoid taking
culture as gold standard, was the main objective of this study.

MATERIALS AND METHOD

Study Design: This is a cross-sectional study that was conducted
in the Out-patient and in-patient Peadiatric department of Arif
Memorial Teaching Hospital within 6 months from 08-2019 to 01-
2020. Sample size of 89 cases was estimated by using 18.6%
prevalence of typhoid keeping confidence level at 95% taking
sensitivity of Typhidot, 80% with +20% and specificity of typhidot,
95% with £5%. On a standard proformas we were recorded the
findings like detailed history and clinical examination of all children
included in the study. Demographic information including age and
hospital registration number was documented. Informed consent
was taken from parents. Blood sample was taken by using
disposable syringe under aseptic measures. All the samples were
forward to the laboratory of the hospital for assessment of
pathogen in blood sample and enteric fever. Blood samples were
divided into two parts, oo one part Typhidot IgG and IgM was
applied. On second part, culture was applied. Results were
obtained & patients were confirmed as +ve or -ve. All procedure
was noted on predesigned proforma.

Children with age group of 1-18 years both male and
females having temp of 38°C or more than for 3 days along with
either signs & symptoms of typhoid fever that are “anorexia-
nervosa, vomiting, diarrhea, abdominal pain, constipation, severe
headache, jaundice, and hepatosplenomegaly”.

Patients with other causes of fever like malaria, UTI, otitis
media, osteomyelitis, any abscesses and those with prior antibiotic
therapy were excluded from this study. Blood culture was done in
blood culture bottles and their sub-cultures were completed on
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blood agar media. Typhidot test which is a qualitative anti-body
test, that is performed to detect the presence of antibodies (IgM &
IgG) to a 50kDa outer membrane protein. A +ve Typhoid result
(IgG and IgM) was defined as “a noticeable reaction of an intensity
equal to or greater than the control reaction on the commercially
prepared filter paper”.

Data Analysis Procedure: SPSS version 22 was used to analyze
the data. The continuous variable factors like age & weight was
demonstrated as mean & standard deviation (SV). The qualitative
variables just like sex, typhidot test and blood culture were
demonstrated as frequencies & percentages. A graph was
generated to calculate sensitivity, specificity, PPV and NPV and
diagnostic accuracy of typhidot. A p_value less < 0.05 was
considered as significant.

RESULTS
Mean age of children were 7.47+3.97 years. 40 (44.9%) males
and 49 (55.1%) females. On typhidot, 60 (67.4%) patients were
positive for enteric fever while on culture 69 (77.5%) patients were
confirmed positive of enteric fever. The typhidot showed sensitivity
of 68.1%, specificity of 35%, Positive predictive value (PPV) of
78.3%, Negative predictive value (NPV) of 24.1% and diagnostic
precision of 60.7% against culture (gold standard).Table 1.

The value of Kappa statistics showed very weak relationship
between culture and typhidot test.

Table 1: Accuracy of Typhidot for Screening of Enteric Fever

Culture Total
Positive Negative
) [Positive 47 13 60
Typhidot Negative 22 7 29
[Total 69 20 89

Sensitivity: 68.1%, Specificity: 35%, PPV: 78.3%, NPV: 24.1%, diagnostic
accuracy: 60.7%, Kappa statistics = 0.027 (2.7%, p-value = 0.793)
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Fig 1: ROC curve with AUC

Table 2:

IAUC (area under the curve)

[Test Result Variable(s): typhi.dot

Area

0.484

IThe test result variable(s): typhi.dot has at least a tie b/w the +ve actual state
lgroup and the -ve actual state group.

DISCUSSION

In the current study, mean age of children were 3 to 7 years. This
is in concordance with research from Vietnam, where rate of
typhoid fever was very high in children age 5-9 years16. Whereas,
another study showed mostly children of aged 5 to 18 years.
Studies form South America and other countries revealed that

typhoid may present as a minor illness in pre-school children".
However, in a study conducted in South Asia indicated the rate of
enteric fever in children age 2-5 years with greater risk of
complications.'® '

The blood culture of clinically suspected cases was positive
in 77.5 % cases in current study while in other studies blood
culture positivity varied from 30.4% to 31.3% which might be
attributed to prior widespread use of antibiotics®. Positivity of blood
culture is vary in different studies.

Typhidot was positive in the 67.4% cases as compared to
another study carried out in Pakistan®. In another study, relatively
small number of cases i.e. 51.34% were positive®.

Typhidot had sensitivity of 68.1% and specificity 35%.
Positive predictive value(PPV) and negative predictive value (NPV)
were 78.3% and 24.1% correspondingly. This is in contrary to
other studies showing high sensitivity and specificity of Typhidot
test. A study also showed that Typhidot-M test had specificity of
84.6%, sensitivity of 81.7%,NPV of 91.4% and PPV of 69.8%. 14
Anotherstudy carried out in India reported typhidot of having a
sensitivity of 51.85% and a specificity of 98.7%, positive predictive
value(PPV) of 93.33% and negative predictive value(NPV) of
85.69%, which was use to detemine the diagnostic accuracy of
blood culture, Typhoid IgG&IgM test, widal and polymerase chain
reaction(PCR) to diagnosed the enteric fever®'.

Our study had a limitation that the yield of blood culture is
variable because the prior uses of antibiotics. In such patients the
clinicians have to rely on clinical manifestations and supportive
laboratory data to make the diagnosis of enteric fever. Bone
marrow cultures are helpful in such situations as these may remain
+ve even after 5 days of antibiotic treatment. However, bone
marrow aspiration is cumbersome and is not readily accepted by
the parents and patients.

CONCLUSION

Although Typhidot test is use for rapid detection of enteric fever but
its sensitivity and specificity is low compared with the blood culture
according to our study. Hence, we conclude that the blood culture
is a gold standard method to diagnose Enteric Fever.
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