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Evaluation of Enterocheck WB® test in Diagnosis of Typhoid Fever
among Egyptian Adults

Maha S. Hamdy", Safaa Abdel-Rahman*, Adbel-Mgeed Mostafa?, and
Sahar Abd-El Hameed?
'Medical Microbiology and Immunology Department, Faculty of Medicine,
Ain Sham University, > Abbasia Fever Hospital- Cairo

ABSTRACT

Background: Enteric fever is a potentially severe systemic febrile illness that is usually presented with
non- specific symptoms and signs. Its diagnosis is usually confirmed by blood culture and stool culture
besides the Widal agglutination test. The delayed results of microbiologic examination and the unreliable
results of Widal test in endemic countries makes the search for a rapid and reliable method for diagnosis
of typhoid fever more mandatory. Objectives: This study aimed to compare the performance of the
Enterocheck WB® test as a rapid serological test to that of the Widal test for diagnosis of typhoid fever in
acute stage taking blood culture as the gold standard method. Methodology: A total of 154 patients that
had been clinically suspected as typhoid fever were investigated by the blood culture, Widal tube
agglutination test and Enterocheck WB® test in addition to 46 healthy controls were investigated by
Widal tube agglutination test and Enterocheck WB® test. Results: Enterocheck WB® test showed higher
sensitivity and specificity, 86% and 89% than Widal tube agglutination test, 81% and 71% respectively.
Enterocheck test had higher sensitivity when fever duration <5 days (100%). Conclusion: Enterocheck
WB® test is a useful, rapid easy serological test for early diagnosis of typhoid fever especially for
primary healthcare centers and outpatient clinics as well as hospitals.

Key words: Enterocheck test; Typhoid fever; Widal test

INTRODUCTION serologic technique to aid in diagnosis of typhoid
fever. The test is based on demonstrating the
Typhoid fever is a potentially severe presence of agglutinin (antibody) in the serum of
systemic febrile illness that is caused by an infected patient, against the H (flagellar) and
Salmonella enteric serotype typhi (S. typhi) and O (somatic) antigens of Salmonella typhi.
remains a significant health problem in many Though the Widal test is extensively used, it
developing countries. Typhoid fever is cannot give reliable diagnostic results in endemic
considered an endemic disease in Mediterranean regions due to difficulty in establishing a steady-
North African countries with estimated medium state baseline titer and cross reactivity with other
incidence of 10 to 100 cases per 100,000 organisms'>®. Rapid diagnostic methods is
persons. Egypt remains a country with required that should be reliable, easy to perform
intermediate incidence of one to 100 per 100,000 with comparable sensitivity and  specificity.
cases of enteric fever/year'™?!. Enteric fever is Numerous  serological kits are available with
usually presented with non- specific symptoms variable reported sensitivities and specificities in
and signs such as slow gradually progressive diagnosis of typhoid fever as Typhidot M which
fever, nausea, vomiting, abdominal pain, is a dot enzyme immunoassay for detection of
malaise, headache, constipation then diarrhea specific IgM antibodies to S. typhi'™* and Tubex
and hepatospleenomegally. It can be complicated Idl that is a semi-quantitative calorimetric test for
by serious complication such as intestinal detection of anti-Salmonella 09 antibodies in
9 ® . .
hemorrhage, intestinal perforation in the distal §erum' ! Entero.check WB™ s a rapid
ileum, septicemia, diffuse peritonitis, Immunoassay which works on the p?lnc1ple of
encephalitis and cholecystitis®. With the unclear immunochromatography for the detection of IgM
and inconclusive clinical picture of typhoid antlbodles_tg lipopolysaccharide (LPS) specific
fever, many cases are usually missed or to S. typhi in human serum, plasma or whole
misdiagnosed  on  the clinical  basis. Blood. A study in India reported Enterocheck
Microbiologic culture of a blood sample is WB" as a very useful test for diagnosing typhoid
considered to be the gold test for the diagnosis of fever in children and another study reported thg
typhoid fever even though it takes up to seven sensitivity & specificity of the Enterocheck Wll%
days for isolation of the causative organism™. test to be 89.47% and 96.87% respectively".
Widal agglutination was introduced as a This study compared the performance of the

47



Egyptian Journal of Medical Microbiology, October 2014

Vol. 23, No. 4

Enterocheck WB" test to that of the Widal test
taking blood culture as the gold standard method
in the diagnosis of typhoid fever among Egyptian
adults.

SUBJECTS & METHODS

This observational cross sectional study was
conducted in Abassia fever hospital- Cairo-Egypt
between September 2012 and March 2014. One
hundred and fifty four febrile patients admitted
to Abassia fever hospital with clinical suspicion
of typhoid fever in acute stage (fever >38°C for
less than 14 days, headache, constipation,
diarrhea, hepatomegaly, and splenomegaly), and
46 healthy volunteers of matched age were
enrolled in this study after informed consent .

Specimen collection Ten ml of blood
samples were collected from each febrile patient.
Five ml for blood culture and 5 ml were allowed
to clot then centrifuged, sera collected and
divided into 2 aliquots, one used for Widal tube
agglutination test, and the other had been stored
at - 70°C for Enterocheck WB® test. Regarding
the control group, 5 ml of blood were collected,
allowed to clot, centrifuged, and sera stored in
aliquots at -70°C for Widal test and Enterocheck
WB"test.

Blood culture Biphasic blood culture
bottles (Biolife — Egypt) had been inoculated
with blood samples and incubated aerobically at
37°C. Bottles were checked for growth on the
solid agar every 24 hours. Subsequent sub-
cultures were made on MacConkey’s agar,
Salmonella-Shigella (S.S) agar and blood agar
media. Final sub-culture was made from fluid
phase on the seventh day - in cases with negative
bacterial growth on solid phase till seventh day-
before reporting a negative blood culture result.
The growth of S. typhi was identified by the
standard biochemical tests and it was confirmed

by agglutination with the Salmonella polyvalent
‘0’, 09 and the H:d antisera (Remel-England)"",

Widal tube agglutination test The Widal
tube agglutination test was performed for all
cases enrolled in the study. According to the
manufacturer’s instructions (Atlas medical,
Cambridge, UK), One drop of each antigens
specifically for S.typhi serotyping (O:9 and H:d
antigens from Atlas Medical-Cambridge: Atlas
febrile antigens, lot: 12090917) was added to
each test tube contains patient serum in double
folded serial dilution (1/40, 1/80, 1/160, 1/320,
and 1/640) in 2 rows one for O antigen and
second row for H antigen. Additional saline
control tube was added to each raw. According
to Ministry of Health and Population, Egypt!"?
after incubation for 24 hours at 37° C, the test is
considered positive if O titer is > 1/160 and H
titer is > 160. )

Enterocheck WB® test Enterocheck-WB®
(Zephyr Biomedicals, Tulip Group, Goa India) is
a rapid, qualitative, sandwich immunoassay for
the detection of IgM antibodies to S. typhi in
human serum/plasma or whole blood specimen
using the principle of immunochromatography.
In this study, the Enterocheck WB® test was
conducted on serum samples according to kit
instructions. The foil containing the testing
device and the sample loop was brought to room
temperature, the testing device was labeled and
placed horizontally and 5ul of serum was
dispensed into specimen port A using the loop
provided. Five drops of sample running buffer
were added to buffer port B kept at room
temperature for 15 min. Samples negative for
IgM to LPS of S. typhi showed only one coloured
control band in the control (C) window, while
positive samples yielded two coloured bands in
the test (T) and control (C) window!™"! (figure 1)

Statistical analysis Statistical presentation
and analysis of this study was conducted, using
the mean, standard deviation, Chi-square ROC
curve by SPSS V17.

Control area

Test area

Specimen
Port A

Negative case

Positive case

Buffer
Port B

Band at control area |

Band at test area

. D

Figure 1: Interpretation of Enterocheck WB® test results. (Negative and positive cases)
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RESULTS

This study included 154 patients and 46
controls of matched age and sex.

Blood culture results were positive for
S.typhi in 21/154 (13.6%) of the patients, 4/154
(2.6%) of blood cultures showed growth of non
typhi serotypes of S. enteric (as Salmonella
paratyphi A and B), 6/154 (3.9%) yielded
coagulase negative staphylococci species and
123/154 (79.9%) had negative blood culture
results (the total cases with negative results for
S.typhi were 133/154; 86.4%). The clinical
manifestations among patients are summarized in
table 1, 70/154 patients (48.2%) complained of
fever for less than 5 days while 84/154 patients
(57.9%) had fever duration > 5 days.

Out of 21 cases of positive blood culture for
S.typhi, Widal test was positive in 17(81%) of
the cases while Enterocheck test was positive in
18 cases (85.8%). The individual positive results
for Widal test and Enterocheck was recorded in
39 (29.3%) and 14 (10.5%) of the 133 cases with
negative blood culture results for S.typhi,
respectively, only 12/133 (9%) were positive for

both Widal test and Enterocheck test. None of
the 46 controls included in the study was positive
for Enterocheck test while 3 of them were
positive for the Widal test (6.5%).

Regarding fever duration, only two patients
of 70 patients with fever duration < 5 days had
positive blood culture results, these 2 patients
were positive for Enterocheck test (100%) and
only 1 case was positive for Widal test (50%).
For the other 68 patients with negative blood
culture results and fever for less than 5 day, only
1 case (1.5%) showed positive results for
Enterocheck test and 11 cases (16%) were
positive for Widal test (Table 3). Out of the 84
patients with fever duration of 5-13 days, 19
patients gave positive blood culture results.
18/19 patients (95%) were positive for
Enterocheck test and 16/19 of patients (84%)
were positive for widal test. 11/65 patient (17%)
with negative blood culture and fever duration
>5 days and positive for Enterocheck test while
Widal test was positive in 28 patients out of the
65 (43%) cases with negative blood culture and
fever duration >5 days (Table 4).

Table 1: Clinical manifestations among patients

Chi-square
Positive blood culture | Negative blood culture Total

N=21 N=133 N=15 X2 P-

value
Fever

<35 days 2(9.5%) 68 (51.1%) 70 (48.2%) 11.039 0.009
> 5 days 19 (90.5%) 65 (48.9%) 84(57.9) ‘ *Hs
Abdominal pain 18 (85.7%) 83 (62.4%) 110 (55%) | 3.394 E*[Eg
. o 11 40 i 20 0.647
Diarrhea 7(33.3%) 55 (41.4%) 62 (40.3%) | 0.209 NS
Constipation 14 (66.7%) 78 (58.6%) 92 (59.7%) | 0.008 3*9132

Taking blood culture results for isolation of
Sttyphi as a gold standard test, sensitivity,
specificity, the positive predictive value (PPV)
and the negative predictive value (NPV) of
Widal test were 81%, 71%, 34%, and 96%

respectively and of Enterocheck test were 86%,
89%, 56%, and 98% respectively . Agreement
between blood culture results and Widal test was
72% while for Enterocheck test was 82% (Table
2)

Table 2: Comparative evaluation of the diagnostic tests

Blood culture for S.typhi Widal test Enterocheck WB test
Positive Negative Positive Negative

Positive (n=21) 17 4 18 3

Negative (n=133) 39 94 14 119

Sensitivity 81% 86%

specificity 71% 89%

PPV 34% 56%

NPV 96% 98%

Agreement 72% 82%

NPV: the negative predictive value, PPV: the positive predictive value
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The relationship between time interval since
onset of fever and reaction positivity was studied
(table 3 and 4). In patients with fever for <5
days¢< Enterocheck test had sensitivity of 100%
and in those with fever for 5-13 days the
recorded sensitivity was 95%. While the Widal
test recorded sensitivity 50% for fever <5 days
that increases to 84% for duration of 5-13 days.

Table 3: Comparative evaluation of the
diagnostic tests for fever duration <5 days

Blood Enterocheck Widal
culture Positive | Negative Positive | Negative
Positive 2 (100%) 0 (0%a) 1 (50%%0) 1 (50%%0)

n=2
a7 57
i o )
Negative 1 (1.5%%) (98.5%%) 11 (162%) (84%)

n— 68

Sensitivity 100% 50%o
Specificity 99%% 84%%

Table 4: Comparative evaluation of the
diagnostic tests for fever duration from 5 to 13

days
Blood Enterocheck Widal
culture
Positive | Negative | Positive | Negative
Positive 18 (95%) 1 (5%) 16 (84%) | 3 (16%a)
n=19
Negative | 11 (17%) | 54 (83%) | 28 (43%) | 37 (57%)
n= 65
Sensitivity 95%0 84%0
Specificity 83% 83%

Typhoid fever is a systemic illness with a
significant morbidity and mortality in developing
countries. Poor sanitation, overcrowding, low
standard of living, lack of medical facilities, and
indiscriminate use of antibiotics lead to
endemicity of typhoid fever. Blood culture is
the gold standard for diagnosis of typhoid fever.
However in this study the isolation rate for
S.typhi was relatively low (13.6%). Anusha et
al.™! in India reported similar results as the
positive cases of blood culture for S.typhi was
only 12%. Different isolation rates for diagnosis
of typhoid fever is common between different
countries and even between different areas
particularly in Egypt and can be explained by the
different rates of empiric use of antimicrobial
and the degree of application of antibiotics
stewardship'"®. Using automated blood culture
systems increases the isolation rate and
sensitivity of blood culture as in the study done
by Fadeel et al. " in Egypt that included 332

Patients <18 years using automated Bact/ Alert
system and higher isolation rate (22.89%) was
reported.

In this study the sensitivity and specificity of
Widal test were 81% and 71% respectively with
34% PPV and 96% NPV. Similar results had
been reported by Rahman et al' in
Bangladesh, the sensitivity and specificity of the
Widal test were 81% and 71% respectively.
Dutta et al.™ in India showed much lower
sensitivity (37%) than the current study but with
comparable specificity (95%). Siba et al.®! in
Papua New Guinea had the same low sensitivity
of Widal test the sensitivity (40%) but with
specificity 97.5%, 71.4% PPV and 91.2% NPV.
The interpretation of the Widal test remains
problematic to this day, with a great number of
articles reporting different cut-offs and the test
has lost some popularity in recent years as
technical skills are required for its performance
and interpretation, different sensitivity and
specificity rates are obtained even in same
region!™!. Increased false positive results that
affects the specificity of Widal test is usually
encountered due to previous immunisation with
Salmonella antigen, cross-reaction with non-
typhoidal Salmonella, variability and poorly
standardized commercial antigen preparation,
infection with malaria or other
enterobacteriaceaec Or other diseases such as
dengue fever or due to the high background rates
of circulating antibodies to serotype Typhi or
other Salmonella serotypes™’!. Bakr et al.!"
stated that different reports of sensitivity and
specificity of widal test are usually present due to
different commercial antigens brands used. The 3
positive results of Widal test among healthy
controls may be due to repeated exposures to S.
typhi in endemic regions or cross-reactivity with
other non-Salmonella organisms®'.

Enterocheck test showed high sensitivity
(86%) and specificity (89%) with a positive
predictive value 56% and negative predictive
value 98%. Anusha et al."®! in India, reported
similar results; sensitivity and specificity of
(85.45%) and (88.6%) respectively and positive
predictive value 51.1%. Higher sensitivity
(89.47%) was reported by Anagha et al."” in
India that could be due to the lower number of
cases enrolled in the study (83) compared to our
study (154). The 3 false negative cases can be
explained by the test’s failure to detect low levels
of antibodies that are below its detection level”!
while the 14 positive results with negative blood
culture might be due to prior treatment with
antimicrobials or low bacterial counts in blood
that affects blood culture results or the presence
of background levels of agglutinins and
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antibodies to S. typhi in endemic areas, the
prevalence of these antibodies has been shown to
increase with age!™!.

In this study the Enterocheck test showed
higher agreement with blood culture (82%) than
Widal test (72%). This was also detected by
Anusha et al.™ as agreement of Enterocheck
with blood culture has been calculated as (88%).
Enterocheck WB had a higher sensitivity (100%)
when fever duration < 5 days, this indicates that
the Enterocheck test detects IgM seroresponse
for S. typhi-infected subjects in early phase of
illness that helps in early diagnosis and early
therapeutic intervention!*'!.

CONCLUSION

Taking blood culture results for S.typhi
isolation as the golden standard in this study, the
Enterocheck test showed higher sensitivity and
specificity than Widal test, besides its simplicity
and rapid turn round time (15 minutes), it can be
effectively used as useful diagnostic tool for
typhoid fever in different health care settings
especially where blood culture facilities are not
available preferably in combination with Widal
test not as an alternative diagnostic test till more
detailed studies are available to assess its
performance taking other diagnostic
methodologies as a golden standard . As it
detects IgM antibodies it is of value as a marker
of recent infection offering better chance for
early diagnosis and treatment for patients when
typhoid fever is clinically suspected. Large scale
studies taking other serological tests as ELISA
test for S.typhi IgM or molecular diagnostic
methods for diagnosis of detection of S.typhi
infections as golden standards are highly
recommended to overcome the drawbacks of
blood culture low isolation rates that affects the
sensitivity and specificity of the studied
Enterocheck test. This helps to evaluate
Enterocheck test more accurately compared to
the traditional Widal test.
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Original Article

The Easy and Early Diagnosis

of Typhoid Fever

ABSTRACT

Background and Objective: Typhoid fever is endemic in India.
Its diagnosis is usually confirmed by blood culture, clot culture,
stool culture and the Widal agglutination test. In the present
study, we assessed the usefulness of the Enterocheck WB test
in detecting the IgM antibodies in typhoid fever.

Materials and Methods: A total of 83 cases of clinically
suspected typhoid fever were included in the study. A blood
culture and the Widal test were done by using the standard
methods. The Enterocheck WB test was done according to the
manufacturer’s instructions.

Results: Of the 83 cases, the blood culture was positive for
Salmonella typhi in 19 (22.89%) cases, among which the Widal
test was positive in 12 (14.45%) cases and the Enterocheck
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WB test was positive in 17 (20.48%) cases. The sensitivity &
specificity of the Enterocheck WB test were found to be 89.47%
and 96.87% respectively.

Interpretation and Conclusion: We compared the sensitivity
and the specificity of the Enterocheck WB test and the Widal test
to those of the blood culture as the gold standard method in the
diagnosis of typhoid fever. We found that the Enterocheck WB
test for the detection of the IgM antibodies was easy to perform
and that no special equipment or prior training of the para-
medical staff were required for the testing and the interpretation
of the results. Hence, it can be concluded that the Enterocheck
WB test can be used as a complimentary test as compared to
the blood culture and the Widal test for the diagnosis of typhoid
fever.

Key Words: S. typhi, Blood culture, Typhoid fever, Widal test, Enterocheck WB test, Early diagnosis

INTRODUCTION

Typhoid fever is a systemic infection which is caused by the
bacterium, Salmonella enterica, serotype typhi. This highly
adapted, human specific pathogen has evolved remarkable
mechanisms for its persistence in its host that help the organism
to ensure its survival and transmission [1]. The socio-economic
impact of the disease is huge, because the typhoid survivors may
take several months to recover and to resume work [2]. An early
and accurate diagnosis is necessary for a prompt and effective
treatment. One has to rely on serological diagnosis, since many
diagnostic laboratories in the developing countries, especially in
the rural areas, do not have facilities for blood culture and thus
the serological diagnosis becomes an important diagnostic tool.
The Widal agglutination test usually detects the IgM and the IgG
antibodies to S. typhi in the patient’s serum from the second week
of the onset of the symptoms of typhoid fever. The early rising
antibodies to the lipopolysaccharide (LPS) O are predominantly
IgM in nature. The S. typhi specific IgM antibodies can be used
as an early marker to detect a recent infection. So, this study was
undertaken to evaluate the sensitivity and the specificity of the
Enterocheck WB test for the diagnosis of typhoid fever.

MATERIALS AND METHODS

This study was conducted in Department of Microbiology, Rural
Medical College, Loni, India during January 2010- July 2011. The
study included patients with fever for > four days and symptoms
and signs which were suggestive of typhoid fever. An informed
consent was taken from the patients before the sample collection.
The blood samples were collected for blood culture, Widal test and
the Enterocheck WB test. The blood culture was done by using

brain heart infusion (BHI) broth and it was incubated. Subsequent
sub-cultures were made on Mac Conkey’s agar and blood agar
medias after 24, 48 and 96 hours and the final sub-culture was
made on the seventh day. The growth of S. typhi was identified by
the standard biochemical tests and it was confirmed by agglutination
with the Salmonella polyvalent ‘O’, 09 and the H:d antisera. The
Widal test was done by using the standard procedure [3]. The
Widal test was confirmed by the tube agglutination method and it
was considered as positive when a titer of equal to or more than
1:160 was observed. The Enterocheck WB test (manufactured by
Zephyr Biomedicals) is a rapid, qualitative sandwich immunoassay
for the detection of the IgM antibodies to S. typhi in human serum
/ plasma or whole blood specimens. It detects the presence of
the IgM class of antibodies to a lipopolysaccharide (LPS) which is
specific to S. typhi in the specimens.

RESULTS

Among the 83 cases, S. typhi was isolated from the blood culture
in 19 cases (22.89%) and the remaining 64 cases were blood
culture negative. The Widal test was positive in 12 cases (14.45%)
and the Enterocheck WB test was positive in 17 cases (20.48%).
The sensitivity and the specificity of the Enterocheck WB® test and
the Widal test were compared [Table/Fig-1].

DISCUSSION

In the present study, the sensitivity & specificity of the Enterocheck
WB test were found to be 89.47% and 96.87% respectively.
This was comparable to those of other studies for the rapid
diagnosis of typhoid fever. D. Narayanappa et al reported the
sensitivity of Typhidot — M as 92.6 per cent [4]. Mary Jesudason
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Enterocheck WB Widal Test
Blood Culture Positive Negative Positive Negative
Positive (n=19) 17 2 12 7
Negative (n=64) 2 62 22 40

[Table/Fig-1]: Comparison of results of Enterocheck WB and Widal test
with blood culture

*Sensitivity of Enterocheck WB - 89.47%

TSpecificity of Enterocheck WB - 96.87%
FSensitivity of Widal test — 63.15%
§Specificity of Widal test — 62.5%

et al reported Typhidot with 100% sensitivity and 80% specificity
when bacteraemic patients were analyzed. A further prospective
evaluation of the same test by this author on a large sample
size showed better results [5,6]. Sonja J Olsen et al reported
the sensitivity of the Tubex test to be 78% and its specificity to
be 89% [7]. Anush R compared the Enterocheck WB® test to
automated blood culture for typhoid fever and found it’s sensitivity
and specificity as 85.5% and 88.6% respectively [8].

Our study also focused on the utility of the Widal test. In the
present study, its sensitivity (63.15%) and specificity (62.5%)
were satisfactory. But R Duthie et al reported a higher sensitivity
(78%) and specificity (99%) of the Widal test [9]. In a developing
country like India, the Widal test has been used extensively in the
serodiagnosis of typhoid fever. However, Lateef A et al reviewed
the significance of the Widal agglutination test and concluded that
its use should not be encouraged in endemic areas [10]. Ideally,
in the Widal test, a fourfold rise of the antibody titer in paired sera
is considered as diagnostic of typhoid fever. However, paired sera
are often difficult to obtain and as a specific chemotherapy, it has
to be instituted on the basis of a single Widal test only. Kulkarni
M et al and Rasaily R et al revealed that a single Widal test, in
association with relevant clinical findings, can still be used as a
useful diagnostic tool for typhoid fever, [11,12].

CONCLUSION

The Widal test showed 63.15% sensitivity and 62.5% specificity in
the blood culture positive cases of typhoid fever. The Enterocheck
WA test, with its higher sensitivity and specificity, can be effectively

Kinikar Anagha et al., Early Diagnosis of Typhoid Fever

used in the rural set-up, wherein blood culture facilities are
not available. The early detection of the IgM antibodies by the
Enterocheck WB test will serve as a marker of recent infection. The
Widal test can be used as a complimentary serological diagnostic
tool as and when it is required. However, the importance of the
blood culture in the typhoid cases cannot be ignored, as the
antibiotic susceptibility testing of the isolated strains is equally
important.
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Evaluation of Enterocheck WB - a rapid test for diagnosis of
typhoid fever

. . 1 . 1
Dr.Wiseman Pinto M Jose', Rodrigues Savio
! (Department of Microbiology, Goa Medical College, Bambolim Goa, India)

Abstract: Blood culture although continues to be the gold standard for diagnosis of typhoid fever, its
applications for routine diagnosis of typhoid fever is restricted because of several limitations. Widal test has
been used extensively as a laboratory tool for diagnosis of typhoid fever in most laboratories, but it is laborious,
time consuming and may not be positive in early stages and is to be interpreted judiciously. In the recent times,
several other serological tests other than Widal test have been described and evaluated. In the present study,
we evaluated Enterocheck WB, an immunochromatographic rapid test for diagnosis of typhoid fever, in Widal
positive cases. This test detected IgM antibodies and was found to have a sensitivity of 90% and a specificity
of 94.6%. The positive and negative predictive values of Enterocheck WB was 84.9% and 96.5% respectively.
The test serves as an useful alternative to other conventional tests for rapid diagnosis of typhoid fever.

Key words: Enteric fever, Enterocheck, Rapid test, Typhoid fever

I. Introduction

Typhoid fever continues to be prevalent in several countries around the world. It poses an important
public health problem in many parts of India where it is endemic, accounting for considerable morbidity and
mortality [1]. Incidence of typhoid fever has been estimated as approximately 17 million cases; with 600000
associated deaths occurring annually [2-3]. The disease presents a clinical dilemma with varied manifestations,
closely resembling several other clinical conditions presenting with febrile illnesses, such as vector borne
malaria, dengue fever and rickettsiosis as well as environmentally transmitted leptospirosis and melioidosis [4-
8]. According to World Health Organization (WHO) a confirmed case of typhoid fever is defined as a patient
with fever (>38") that has lasted for at least three days, with a laboratory confirmed positive culture of S. typhi
[9]. Probable case of typhoid fever is a patient with fever (>38 °) that has lasted for 3 days, with positive
serodiagnosis or antigen detection test but without S. typhi isolation [9]. A chronic carrier is determined by
excretion of S typhi in stools or urine for longer than one year after the onset of acute typhoid fever.

Laboratory diagnosis of typhoid fever is based on isolation of bacilli from patient’s blood and
demonstration of antibodies in the serum. Blood culture and Widal test are the routinely employed
investigations for diagnosis of typhoid fever in clinical settings. Blood culture although confirmatory, requires
cultural processing and identification of the causative agent, which is labor intensive and relatively costly. Widal
test has been used in diagnosis of typhoid illness for a long time in the country, but it remains a serological test
with moderate sensitivity and specificity [10]. There is a need for rapid, reliable and easy to perform test with
high degree of sensitivity and specificity, which will assist the clinicians in early diagnosis and prompt
treatment.

With this objective, we evaluated the efficiency of Enterocheck WB immunochromatographic card test
as a predictor of typhoid fever and compared its performance with standard culture and Widal test.

II. Materials and methods

This study was conducted in the Department of Microbiology, Goa Medical College, Bambolim Goa.
Widal tube agglutination test was done using standard stained antigens supplied by Tulip Diagnostics (P) Ltd
Bambolim Goa, on all clinically suspected cases of enteric fever. The clinical response to specific therapy for
typhoid fever in all cases was also noted.

Fifty suspected cases of typhoid fever which were Widal positive were subjected to immunochromatographic
card test (Enterocheck WB) supplied by Zephyr Biomedicals, Verna Goa.

Enterocheck WB is a rapid qualitative immunochromatographic sandwich immunoassay for detection
of IgM antibodies to S. typhi in serum / plasma / whole blood. It detects antibodies specifically directed against
lipopolysaccharide (LPS) of S. typhi. The test employs nitrocellulose membrane conjugate pad containing anti
human IgM conjugated to colloid gold and rabbit IgG conjugated to colloid gold. In positive samples the S.
typhi specific serum IgM forms complex with anti IgM colloid gold and then moves along the membrane to the
test region where it is immobilized by the S.typhi specific LPS antigen coated on the membrane, giving a pink
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purple band. In negative cases only the rabbit [gG gold conjugate moves further on the membrane to the control
region where it is immobilized by anti rabbit antibodies, giving a pink purple band. ( see figure 1)

This test was performed as per the technical instructions provided by the manufacturer, using 5 p/ of
patient’s serum and charging it into the sample port ‘A’ with the loop provided with the kit. 5 drops of sample
running buffer was later added to the port ‘B’. The test was readable after 15 minutes.

Blood cultures were also done on all the 50 cases, simultaneously using Glucose Broth and Hartley’s broth
employing standard culture techniques.

Samples from hundred antenatal women attending the antenatal clinics of this Institution and fifty healthy blood
donors were taken as controls and their serum samples were subjected to Enterocheck WB and Widal test.

III. Results

Amongst 50 suspected cases of typhoid fever, blood culture was positive in only 8 (16%) cases. Widal
test was found to be positive in all 50 cases, while Enterocheck WB was positive in 45 cases (90%) only. Widal
test detected five more positive cases as compared to Enterocheck WB, but none of the Widal test negative cases
were positive by Enterocheck WB. In the control groups, Enterocheck WB was positive in 5 (5%) antenatal
samples and 3 (6%) blood donors’ samples. Similarly, Widal test was positive in 5 (5%) antenatal and 3 (6%)
blood donors’ samples (Refer Table 1).

Considering Widal positivity and clinical response to therapy in suspected cases as a marker of typhoid
fever, all Widal positive cases that responded to therapy, were considered as probable cases of typhoid fever.
We evaluated usefulness of Enterocheck WB for diagnosis of typhoid fever based on this parameter.

The sensitivity and specificity of Enterocheck was found to be 90% and 94.6% respectively. Further,
the positive predictive value for Enterocheck WB was 84.9%, while negative predictive value was 96.5%. The
Enterocheck WB showed an acceptable positive likelihood ratio of 16.6 (acceptable limit > 10), and an
acceptable negative likelihood ratio of 0.10 (acceptable limit < 1).

IV. Discussion

Typhoid fever remains an important public health problem in developing countries. The definitive
diagnosis is based on the isolation of the causative agent Salmonella typhi from blood, faeces, urine or other
clinical samples. Although blood culture remains the gold standard test in diagnosis of typhoid fever, its utility
in diagnosis is restricted to early phase of illness and is not useful for rapid diagnosis [10].

Although blood culture is considered as gold standard for diagnosis of typhoid fever, in the present
study, only 8 out of 50 (16%) suspected cases were culture positive. This could be attributed to the fact that
most of these patients were presenting after first week of illness and had received some antibiotic therapy before
being referred to tertiary care centre.

In developing countries, facilities for isolation and culture are often not available, especially in smaller
hospitals and diagnosis relies upon the clinical features of the disease and agglutinating antibodies to S. typhi
[11]. Widal test has been used very extensively in serodiagnosis of typhoid fever and in developing countries
particularly, remains the only practical test available [11]. However interpretation of Widal test is difficult in
areas where S. typhi is endemic when basal titre of the population is not known. Further, in areas where fever
due to infection is a common occurrence, the possibility exists that false positive reactions may occur as a result
of non-typhoidal fevers [11].

There is a need for a rapid and reliable diagnostic test to overcome these problems. Recently, numerous
tests other than culture isolation and Widal test are made available to support the diagnosis of typhoid fever.
These include amongst others, Multi-test Dip-S-Ticks, TyphiDot and TUBEX to detect IgG, IgG and IgM and
IgM, respectively [12, 13]. TyphiDot, an ELISA based assay in dot test format has been tried in Malaysia,
Singapore, Pakistan and India with satisfactory results [14]. However, some of them are either expensive or
labor intensive.

In the present study, we evaluated the usefulness of Enterocheck WB in cases where presumptive
diagnosis of typhoid fever was based on clinical presentation, a positive Widal test and response to therapy. The
test had a high positive predictive value of 84.9% and a negative predictive value of 96.5%, besides having
sensitivity and specificity of 90% and 94.6% respectively. The test was comparable to Widal test, but had a
superior interpretative value, as it detected IgM antibodies denoting recency of infection. The other advantage of
this test was that it is less laborious, rapid and results are obtained within 15 minutes. This will help the
clinicians to initiate antimicrobial therapy at an early stage of the disease, thereby decreasing morbidity.

The test is however designed to detect only cases of enteric fever caused by S. typhi and not those
caused by S. paratyphi A, B or C. The test can well serve as a substitute to Widal test, which is time consuming
and laborious. Further evaluations need to be done to ascertain its comparative value with other rapid tests
available commercially.
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V. Figures and tables
Positive Enterocheck WB test Negative Enterocheck WB test

Figurel. Positive and negative Enterocheck WB  test

Table 1:
Result of Enterocheck WB, Widal and Blood Culture
Category Enterocheck Enterocheck WB | Widal Widal Blood Culture | Blood Culture

WB Positive Negative Positive Negative Positive Negative
Suspected
typhoid cases ( 45 5 50 - 8 42
n=50)
Blood Bank
donors (n=50) 3 47 3 47 - -
Antenatal cases
(n=100) 5 95 5 95 - -
Total (n=200)

53 147 58 142 8 42

VI. Conclusion

Diagnosis of enteric fever often comes under scrutiny, as blood cultures may not be rewarding specially
when patient is partially treated or when the patient presents a week or later after onset of acute illness. Widal
test which is commonly done for diagnosis of enteric fever serves as the widely used test especially in
developing countries, although it has a moderate sensitivity. Hence there is a need to opt for any better test that
would give reliable test results.

In the past may rapid tests like Multi-test Dip-S-Ticks, TyphiDot an ELISA based assay in dot test
format and TUBEX to detect IgG, IgG and IgM and IgM, respectively have been tried with fairly satisfactory
results. In the current, we compared Enterocheck WB rapid test for diagnosis of typhoid fever with blood
cultures and widal test and found it to be comparable to widal test. More over this test detects IgM antibodies
and is indigenously prepared. This test should be subjected to extensive use to further ascertain its diagnostic
utility.
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The diagnosis of typhoid fever in young children is also a dilemma because of its
manifestations and typical presentation may not be seen in all cases. Antibodies to
Salmonella typhi antigen are developed in the human body, which can be detected as a
diagnostic test for the enteric fever. Objective: This study was undertaken to compare
the efficacy of WIDAL-test with micro-immunoassay (dot enzyme immunosorbent assay).
Method: 40 cases of clinically suspected enteric fever cases were included in this study.
Result: In the present study, nearly 92% were positive for micro immunoassay (dot-enzyme
immunosorbent assay) by Enterocheck-WB kit, 80% were positive for WIDALand only 15%
were culture positive. Immunoassay positive, but WIDAL negative cases were 20%, whereas
WIDAL positive and immunoassay negative cases were only 7.5%. The positive predictivity
of micro-immunoassay in diagnosing enteric fever is better than WIDAL both in 1st and
2nd week of illness. Micro-immunoassay done in the study was rapid in diagnosing the
case. Conclusion: It is concluded from the present study that the micro-immunoassay
(Enterocheck-WB) is better than WIDAL-test in the diagnosis of enteric fever in children.
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INTRODUCTION to S. typhi antigen are developed in the human body,

which can be detected as a diagnostic test for the
Enteric fever or typhoid fever is a severe systemic  enteric fever.

disease that is found mainly in developing countries, but

it is encountered world-wide because of international
travel. The diagnosis of typhoid fever in young children
is also a dilemma because of its manifestations and
typical presentation may not be seen in all cases.
Isolation of Salmonella typhi organisms either by blood
culture or cultures of bone marrow, stool and urine or
bile juice is considered as the gold standard. Due to
parent’s urgency and enthusiastic doctors, children
receive antibiotics prior to diagnosis which makes the
isolation of the S. typhi organisms difficult. Antibodies
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In WIDAL-test the agglutination titer will depend on the
stage of disease. Agglutinins will usually appear by the
end of the 1% week, so that blood taken earlier may give
a negative result. The titer increases steadily until the
third or the 4" week, after which it declines gradually.™)
Complexity and higher costs of molecular tests hinder
its application in routine use.?

A case or carrier is infectious as long as bacilli appears in
the stool or urine.”! Because of intermittent and low level
bacteremia, repeated blood cultures should be obtained
in suspected cases.! Complications can be reduced
with timely accurate diagnosis and with adequate
chemotherapy®® Clinical suspicion is necessary before
the laboratory assistance can be mobilized."”!

This study was undertaken to compare the efficacy of
WIDAL-test with micro-immunoassay (dot enzyme
immunosorbent assay).
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Objective
The objective of this study is to compare the micro

immunoassay-IgM detection (dot enzyme immunosorbent
assay) with WIDAL-test.

MATERIALS AND METHODS

Source of data

The present study was conducted at Kempegowda
Institute of Medical Sciences Hospital over a period
of 1%, year (June 2009 to December 2010). In this
prospective clinical study, suspected cases of enteric
fever up to fifteen were admitted to the pediatric
ward.

Inclusion criteria
Clinically suspected cases of enteric fever up to the age
of 15 years.

Exclusion criteria
1. Patients with enteric fever above the age of 15 years.
2. Patients who have other associated conditions.

On admission, these subjects were enrolled in to the
study. A detailed history was taken, clinical examination
was done. A detailed questionnaire was recorded as
per the proforma. These subjects were investigated
for Hb%, total count, differential count, erythrocyte
sedimentation rate, blood culture, WIDAL-test, micro
immunoassay-IgM detection, stool routine, urine
routine.

Blood sample for culture was drawn and inoculated in
to blood culture bottles (before starting antibiotics) and
sent to the laboratory, where the culture was done using
biphasic brain heart infusion agar.

WIDAL-test by slide and tube agglutination technique,
which was expressed in dilution titers of 1/20, 1/40,
1/80, 1/160, 1/320 and 1/640. Another serological test,
micro immunoassay (dot enzyme immunosorbent
assay) was done with Enterocheck-WB kit to detect
IgM class of antibodies directed to lipopolysaccharide
(LPS) ‘O’ of S. typhi organism and expressed as present
or absent.

The dot-enzyme immunoassay (EIA) is a relatively newer
serologic test based upon the presence of specific IgG
and IgM antibodies to a specific 50-kD outer membrane
protein (OMP) antigen on the S. typhi strain. The test
incorporates nitrocellulose strips impregnated with the
OMP antigen and separately identifies IgG and IgM
antibodies.

The dot enzyme immunosorbent assay allows separate
visual assessment of the presence of specific IgG and
IgM antibodies to the OMP in a standard 1:100 dilution
of serum by a characteristic color change and has been
reported to be at least as specific and sensitive as WIDAL-
test in children with typhoid fever.® The cases, which
were negative for blood cultures, WIDAL and micro
immunoassay (dot-enzyme immunosorbent assay by
Enterocheck-WB) even in the 2" week of illness, were
excluded from the study.

Sample size: 40 cases.

RESULTS

In the present study, fever was the symptom present in
all the cases (100%).

In the present study, 11 cases out of 40 cases (27.5%)
presented in the 1% week, 28 cases presented in the 2™
week (70%), only one case presented in the 3™ week of
fever (2.5%).

Vomiting was noticed in 11 cases (27.5%).

Pain abdomen was the symptom in 15% of the cases.
Loose stools were present in 2 cases (5%).

Cough was present in 7 cases i.e., 17.5%.

In the present study 37 cases out of 40 (92%) were positive
for micro immunoassay by Enterocheck-WB kit, 32 cases
(80%) were positive for WIDAL and 6 cases (15%) were
culture positive. Out of 11 cases admitted in the 1% week
of fever immunoassay + and WIDAL — were 6 cases,
immunoassay +and WIDAL +were 3 cases, inmunoassay
— and WIDAL + were 2 cases, blood culture + and
immunoassay +were 5 cases, blood culture + WIDAL+were
2 cases, blood culture +, WIDAL + and immunoassay +were
2 cases. Out of 28 cases admitted in the 2™ week of fever
immunoassay +and WIDAL — were 2 cases, immunoassay
+ and WIDAL + were 25 cases, immunoassay — and
WIDAL + were 1 case, blood culture + and immunoassay
+were 1 case, blood culture + WIDAL + were 1 case, blood
culture +, WIDAL + and immunoassay + were 1 case as
shown in Graph 1 and Graph 2.

Only one case was admitted in the 3™ week of fever,
where both immunoassay and WIDAL was positive.

Table 1 shows, in the present study, out of 11 cases
presented in the 1 week of fever: 6 cases were positive
by immunoassay and were negative for WIDAL, 2 cases
were WIDAL positive an immunoassay negative and in
3 cases both immunoassay and WIDAL were positive.
Out of 28 cases presented in the 2" week of fever: 2 cases
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were positive by immuno assay and were negative for
WIDAL, 1 case was WIDAL positive and immunoassay
negative and in 25 cases both immunoassay and WIDAL
were positive. Only one case presented in the 3 week
of fever that was positive by both WIDAL and micro
immunoassay.

The sensitivity of WIDAL-test is 78.4% and the sensitivity
of micro immunoassay is 90.6% in the present study
[Table 2 and Graph 3].

DISCUSSION

In the present study, 37 cases out of 40 (92%) were
positive for micro immunoassay (dot-enzyme
immunosorbent assay) by Enterocheck-WB kit, 32 cases
(80%) were positive for WIDAL and 6 cases (15%) were
culture positive. Zulfiqgar Ahmed Bhutta et al. reported
52 cases out of 71 (73%) in the entire cohort and 39 cases
out of 46 cases (84%) among culture proven typhoid
fever cases were positive by EIA (Typhidot-M). 39 cases

(pd”0.007)." Mary V Jesudasan et al. reported that
detection of anti LPS antibodies by ELISA had a sensitivity
of 89.4% and specificity of 94.9% in their study."!
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Graph 1: Comparison of investigation methods (WIDAL and
micro immunoassay)®!

(54%) in the entire cohort and 29 (63%) cases among 100
culture proven typhoid fever cases were positive for 90 -
WIDAL-test.!® 80
70 4
Deborah House et al. reported serological assays based 8 60
on the detection of IgM antibodies against either serotype £ 50
Typhi LPS (ELISA) or whole bacteria (dipstick) had g 40
a significantly higher sensitivity than the WIDAL TO .
test when used with a single acute phase serum sample o
10
Table 1: Comparison of investigation methods (WIDAL 0 A
and micro immunoassay)"" Week 1 Week 2 Week 3 Total
Duration of fever = Week 1  Week 2 Week 3 Total B+ W- By W B, W
Total number of 11 28 1 40 Graph 2: Vise-versa comparison of positive with negative
cases tests of WIDAL and micro immunoassay’!
1. Immuno Assay + 6(54.5%) 2 (7.1%) — 8 (20.0%)
& WIDAL -
2. Immuno Assay + 3(27.3%) 25(89.3%) 1(100.0%) 29 (72.5%)
& WIDAL + 100 - 90.6
3. Immuno Assay— 2(182%) 1(3.6%) — 3(7.5%) 90 ~ 78.4
& WIDAL + 80
70 A
Table 2: Vise-versa comparison of positive with negative g) 60 1
tests of WIDAL and micro immunoassay" T 50 -
Comparison of WIDAL and Number % 40 -
IMMUNO ASSAY «
WIDAL +: IMMUNO ASSAY + 29 %01
WIDAL + IMMUNO ASSAY - 3 201
WIDAL -: IMMUNO ASSAY + 8 10
WIDAL -: IMMUNO ASSAY - 0 0
Total 40 WIDAL IMMUNO ASSAY
Sensitivity of WIDAL 78.4% Graph 3: Comparision of sensitivity in % of WIDAL and
Sensitivity of IMMUNO ASSAY 90.6% micro immunoassay®
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CONCLUSION

In the present study, 92% were positive for micro
immunoassay (dot-enzyme immunosorbent assay) by
Enterocheck-WB kit, 80% were positive for WIDAL and
only 15% were culture positive. Immunoassay positive
but WIDAL negative cases were 20% whereas WIDAL
positive and immunoassay negative cases were only
7.5%. The positive predictivity of micro-mmunoassay
in diagnosing enteric fever is better than WIDAL both
in 1* and 2™ week of illness.

Its concluded from the present study that the micro
immunoassay (by Enterocheck-WB) is better than
WIDAL-test in the diagnosis of enteric fever in children.
Micro-immunoassay done in the study was rapid in
diagnosing the case, comparatively economical and can
be done on the out-patient basis with a small quantity
of serum or whole blood (5 ul).
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Abstract
BACKGROUND: Rapid diagnosis of typhoid fever is very important in the timely initiation of therapy.

OBJECTIVES: To evaluate the sensitivity and specificity of the Enterocheck WB(®) test.

METHODS: In a prospective study, the sensitivity and specificity of Enterocheck WB(®) that detects
IgM antibodies to Salmonella typhi were compared with blood culture using BacT/Alert.

RESULTS: Four hundred and fifty patients with suspected typhoid fever were assessed both by
blood culture and Enterocheck WB(®); 100 of them were either Enterocheck WB(®)-positive or
blood culture-positive or both for S. typhi. Both tests were positive in 47 of the 100 patients. In 45
patients, Enterocheck WB(®) was positive but blood culture was negative. In eight cases,
Enterocheck was negative but blood culture was positive. Using blood culture as the gold standard,
the sensitivity of Enterocheck WB(®) was 85.5%, specificity 88.6%, negative predictive value 97.7%
and positive predictive value 51.1%.

CONCLUSION: The Enterocheck WB(®) test can be performed at the bedside in 15 minutes and is
a useful rapid method for diagnosis of typhoid fever.

PMID: 21781418 [PubMed - indexed for MEDLINE]

Publication Types, MeSH Terms, Substances

LinkOut - more resources

PubMed Commons PubMed Commons home

0 comments

How to join PubMed Commons

http://www .ncbi.nlm.nih.gov/pubmed/21781418 1/2


http://www.ncbi.nlm.nih.gov/pubmed/?term=Anusha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21781418
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lalitha%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21781418
http://www.ncbi.nlm.nih.gov/pubmedcommons/help/join/
http://www.ncbi.nlm.nih.gov/pubmedcommons/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ganesh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21781418

29/06/2015 Comparison of a rapid commercial test, Enterocheck WB(®), with automated blood culture for diagnosis of typhoid fever. - PubMed - NCBI

http://www .ncbi.nlm.nih.gov/pubmed/21781418

22



29/06/2015 Author: Ahmed, Sahar Medhat abd-El Hameed./ Title: Rapid Immunochromatographic Assay of IgM Antibodies to Salmonella Typhi in Diagnosis of Typ...

E; ea h-J thiceTh 3
TUIN I LS 1Icesn

Rapid Immunochromatographic
Assay of IgM Antibodies to
Salmonella Typhi in Diagnosis of
Typhoid Fever in Adults /

Ahmed, Sahar Medhat abd-El
Hameed.

sy A

<>l / Sahar Medhat abd-El Hameed
Ahmed

W ,ie / Maha Salah EI-Din Hamdy
b,.i0 / Safaa Mohamed Abdel-
Rahman khattab

Jwdlo / Abdel-Mgeed Ebrahim
Mostafa

laasdls aclioll ple

) gk

Microbiology and Immunology

http://srv4.eulc.edu.eg/eulc_v5/Libraries/Thesis/BrowseThesisPages.aspx?fn=ThesisPicBody&BiblD=12032762&T otalNoOfRecord=121&PageNo=1&PageDir...

Only 14 pages are availabe for public view

1 from 121 [ [

L Introduction

I- INTRODUCTION

Typhoid fever is caused by Salmonella enteric
serotype typhi (8. fiphi) and remains a significant health
problem in many developing countries. Estimates suggest
an incidence rate of more than 21.5 million cases with
200,000 deaths worldwide annually. The estimated
mcidence of typhoid fever in Egypt ranges between 13 and
59 per 100,000 persons per vear (Crump et al; 2004 and
Srikantiah et al; 2006).

Enteric fever is a potentially severe systemic febrile
illness that is usually presented with non- specific
symptoms and signs such as slow gradually progressive
fever. nausea. vomiting, abdominal pain. malaise.
headache. constipation then diarrhea and
hepatospleenomegally. It can be complicated by serious
complication such as intestinal hemorrhage. intestinal
perforation in the distal ileum, septicemia, diffuse
peritonitis. encephalitis and cholecystitis (Clark et al;
2010).

As the chinmical picture of typhoid fever usually 1s
misdiagnosed. microbiologic culture of a blood sample is

considered to be the gold test for the diagnosis of typhoid
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Abstract

Enteric fever is a potentially severe systemic febrile illness that is usually presented with non- specific symptoms and signs such as slow gradually progressive fever, nausea, vomiting,
abdominal pain, malaise, headache, constipation then bloody diarrhea and hepatospleenomegally (Clark et al; 2010).

Microbiologic culture of a blood sample is considered to be the golden test for the diagnosis of typhoid fever even though it takes up to seven days and requires a well equipped
laboratory (Parry et al; 2002).

Serological diagnosis using Widal test provides a cost and time efficient alternative for blood culture, however its performance remains unsatisfying with sensitivity reported from Egypt
of 77% using blood culture as a gold standard test and with the need for establishment of a local cut off titer prior to use which makes its interpretation more complicated (Wilke et al;
2002).

Assays that detect IgM antibodies to S. Typhi which develop early in acute typhoid fever suggesting current infection are more sensitive and specific than the Widal test, and can be
performed more rapidly. In the absence of culture facilities, IgM antibody tests are more useful than Widal test in diagnosis of typhoid fever in endemic areas (Cheesbrough; 2006).
The aim of the present study was to Evaluate the Enterocheck WB® test (a rapid, qualitative, Immunochromatographic assay for the detection of IgM antibodies to S. typhiin human
serum/plasma or whole blood specimen), in comparison to Widal test as a rapid diagnostic tool for typhoid fever in adults.

The present study was conducted on 154 patients clinically suspected as typhoid and 46 healthy controls. The patients were divided according to blood culture results into 2 groups;
Group I comprised 21/200 (14%) patients with positive blood culture for S.typhi. Group II included 133/200 (86%) patients with negative blood culture results. Blood samples were
collected from the patients to perform blood cultures, Widal test and Enterocheck test as well as from controls to perform Widal test and Enterocheck test.

Blood culture showed only 21/200 positive cases (14%). When considering O and H titer 2160 as positive, Widal test showed 59/200 (72.2%) positive cases, the sensitivity and
specificity of Widal were 80.95% and 70.67% respectively.

Eighteen cases out of 200 representing 95% of the studied subjects were positive using Enterocheck test and the sensitivity and specificity of this test were 86% and 89%,
respectively.

Comparing the two serological tests; Widal and Enterocheck, the present study found Enterocheck test to be more sensitive than Widal test for acute typhoid diagnosis. Furthermore,
a clear advantage of the Enterocheck test is the rapid availability of the results which is essential in clinical work.
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