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Abstract
There is so much controversy surrounding the use of Widal agglutination test in the diagnosis of enteric fevers
(especially typhoid fever) currently in medical practice in Nigeria. One of the reasons for this, is the
occurrence of cross-reactivity of Salmonella typhi / paratyphi somatic (O) or flagellar (H) antigens with
antibodies raised against other disease agents like HBV (HBsAg), HIV (AIDS), Treponema palladium
(syphilis) e.t.c. Alternative and more specific rapid diagnostic tools are being sourced for and used currently
and include serum or plasma Salmonella typhi IgM/IgG antibodies and stool antigen markers. A total of 210
students of Western Delta University made up of 50(23.8%) and 160(76.2%) males and females respectively
were enrolled for the study. Fourteen (6.7%) made up of 4(1.9%) and 10(4.8%) males and females were
seropositive for immunoglobulin M while out of 25(11.9%) students who tested positive for immunoglobulin
G, 7 (3.3) and 18(8.6%) were males and females respectively. Salmonella typhi stool antigen was found in
61(29.1) participants consisting of 20(9.5%) and 41(19.5%) males and females respectively. The sex
distribution of IgM/IgG antibodies and stool antigen did not show any statistically significant difference
(P>0.05) suggesting both sexes have equal chance of infectivity. Findings in this work imply that confirmed
typhoid fever and enteric fevers are prevalent among the student population. The prevalence rates and their
health implications are discussed.
____________________________________________________________________________________
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INTRODUCTION
The bacterium, Salmonella typhi, is the
aetiologic agent of a worldwide lifethreatening enteric illness called typhoid
fever. It is transmitted via the fecal-oral
route, by the ingestion of water and food
contaminated with the faeces of an infected
person. Salmonella typhi is mainly waterborne, while salmonella paratyphi is
mainly food-borne. The enteric fever
caused by Salmonella typhi leads to a series
of severe pathologic conditions while that
caused by Salmonella paratyphi, A, B or C
is usually milder. There is no animal
reservoir for Salmonella typhi. Humans are
the only natural reservoir for the organism

and typhoid fever therefore must be
acquired from convalescent or chronic
carriers who excrete Salmonella typhi for
more than a year especially older women
with gallstones or biliary scarring in whom
Salmonella typhi may colonize the
gallbladder or biliary tree.
Factors outside the household like
contaminated food from vendor and
flooding help distribute the disease from
person to person. Because of poverty and
poor hygiene/sanitary conditions, the
disease is more common in less
industrialized countries, principally owing
to the problem of unsafe drinking water,
inadequate sewage disposal and flooding
occasionally causing epidemics. Typhoid
fever is a disease of public health
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importance which affects people of all
walks of lives in urban, peri-urban and rural
areas. In 2013, the World Health
Organization reported that typhoid fever
kills about five million babies annually and
makes one sixth of the world population ill.
Typhoid fever is found in large parts of
Sub-Saharan Africa. There are about 16
million cases a year which result in about
25,000 deaths worldwide.
Globally, typhoid fever is an
important cause of morbidity and mortality
in many regions of the world with an
estimated 12-33 million cases leading to
216,000 – 600,000 deaths annually. Nigeria
is not immune to the burden of typhoid
fever and its associated complications.
According to FMOH, the mortality rate of
typhoid in Nigeria is as high as 30%.
Reported cases of typhoid fever from 20002014 were about 103, 353 and 793 deaths
from the same period of time with Lagos,
Ogun and Abuja being one of the regions to
record figures higher than the national
average. This is due to the influx of tertiary
institutions, as well as the problem of
urbanization within the region.
Tuise (2015), found a great impact
of typhoid fever on the wellbeing of
University Students. Regrettably, poor
knowledge, attitude and practices of good
hygiene (which have been overlooked),
have contributed directly or indirectly to the
burden of typhoid fever in Nigeria. This
makes targeted public health interventions
almost unattainable. Lack of clean water
system, sanitation facilities and hygienic
practices has made Salmonella typhi
infection more difficult to control and
prevent effectively (Hook, 2005). The
outbreaks of typhoid fever do occur if
control and preventive measures are not
taken in a timely manner. Poor waste
disposal and hygiene of University Students

in food handling and preparation activities
would provide an obvious infection route
within the campus.
Currently, there is emergence and
recurrence of typhoid fever due to floods,
poor sanitation and emergence of strains
that are resistant to antibiotics in the
country. Lack of periodic epidemiological
survey and incorrect reporting of data could
give a wrong impression on the current
prevalence rate of typhoid fever within a
given community. Furthermore, infected
individuals must be correctly diagnosed and
properly treated. Although febrile patients
infected with typhoid bacillus often present
with signs and symptoms compatible with
typhoid fever, the situation is more difficult
to identify among apparently healthy
individuals that are carriers of typhoid
pathogens (Chart et al., 2000). Although
they exhibit no outward signs and
symptoms of the disease, their feces contain
the pathogens and therefore such people
serve as crucial reservoir of infection within
the community (Chart et al., 2000).
The situation is complicated in that
some persons may be carriers of the typhoid
bacillus, so that although they exhibit no
outward signs of the disease, their faeces
may contain the pathogens (Tuise, 2015).
Normally, infection with the typhoid
bacillus is confirmed through culture and
serological methods, howbeit wrong
diagnosis is common with the later and do
lead to wrong reporting. Besides, selfdiagnosis through experience or otherwise
could lead to wrong diagnosis and
medication. Purchase of drugs from the
counter without appropriate laboratory test
results could lead to development of
antibiotic resistance to treatment of
typhoid. Also, if diagnosis is correct and
treatment is not accurate, the disease may
thrive resulting in higher prevalence rate in
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the community. It is therefore important to
diagnose and treat typhoid infection early
since serious complications that may
include severe intestinal bleeding or
perforations can arise within a week.
For a long time, the gold standard
methods for detection of typhoid fever
include blood, urine, bone marrow and
stool cultures of which bone marrow was
acclaimed to be the most reliable (Duthie
and French, 1990). The sensitivity of
blood/stool cultures however, ranged from
40-97% if the patient has not used
antibiotics (Willke et al., 2002).
Notwithstanding, blood and stool cultures
are less frequently used in developing
countries due to cost and requirement of
highly trained professionals (Mengist and
Tilahun, 2017). The most preferred or
commonly used method therefore, in health
facilities in tropical regions such as Nigeria
(where laboratory services are still
evolving), is the Weil – Felix agglutination
test (otherwise known as WIDAL TEST)
which is supposedly easy, cheaper and does
not require HIGHLY trained laboratory
personel (Mawazo et al., 2019).
The Widal Test has however, been
associated with some controversies which
include: inherent variabilities of the test,
difficulty in establishing a steady – state
baseline titre for the population, repeated
exposures to Salm. typhi organisms in
endemic regions, cross – reactivity with
other non – Salmonella organisms and lack
of reproducibility of the test results
(Olopoenia, 2000). The test also relies on
the demonstration of a rising titre of
antibodies in paired samples (acute stage
and convalescent stage of illness) 10 to 14
days apart (Andualem et al., 2014). The
Widal test is also affected by cross –
reactivity with other Salmonella subspecies
which may not be the direct cause of fever

and may even turn positive in malaria
infection (Willke et al., 2002).
With regard to collecting paired sera
(in other to demonstrate rising titre), it is
often difficult to clinically prove a rise in
blood cultures (Mengist and Tilahun,
2017). Moreover, it is not practicable as
patients cannot be kept waiting without
initiating treatment (Keddy et al., 2011).
Despite the above enumerated limitations,
in most developing countries including
Nigeria, the Widal Agglutination Test is the
most common diagnostic tool (second
requested test after malaria test) employed
in the diagnosis of typhoid fever (Birhanie
et al., 2014; Malisa and Nyaki, 2010).
A number of Medical Practitioners
have however, often raised alarm at the
apparently “high rate” of typhoid fever or
enteric fevers diagnosed in healthcare
facilities in Nigeria due to high false
positivity associated with the test. An
alternative diagnostic method which
provides a check or provides a more direct
and accurate method of diagnosing typhoid
fever is by screening for specific
immunoglobulin M and immunoglobulin G
antibodies raised against Salmonella typhi
organisms as well as Salmonella typhi stool
antigen. This will be of great assistance to
healthcare providers and practitioners.
This study is therefore aimed at
screening for Salmonella typhi IgM, IgG
antibodies and Salmonella typhi stool
antigen among students of Western Delta
University, Oghara with the following
objectives:
1. To screen students of Western Delta
University, Oghara, Delta State for
presence of Salmonella typhi serum
IgM/IgG antibodies using a rapid
diagnostic method.
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2. To screen students of Western Delta
University, Oghara, Delta State for
presence of Salmonella typhi stool
antigen using a rapid diagnostic
method.

MATERIALS AND METHODS
Ethical Clearance
Participating students were all adults aged
between 18-37yrs (average of 22yrs) who
gave their oral and written informed
consent to take part in the study.
Study Design/Study Area
This study was a cross-sectional type of
which samples were collected (obtained)
from randomly selected consenting
students of Western Delta University,
Oghara, Delta State, Nigeria. The study was
carried out from March to June, 2020 in the
Department of Microbiology of the
institution. The University which was
established in 2008, is situated in the
Western end of Delta State close to Koko
junction along Benin-Sapele Road, Nigeria.
The University has three Colleges and a
student population of about one thousand.
Sample Size Determination/Sampling
Sample size for this study was computed in
line with a scheme provided by Charan and
Biswas (2013) of which the calculated
minimum sample size N was 186. This was
arrived at with a 95% confidence interval, a
P value of 0.1407, a typhoid prevalence rate
(based on report of Udijih et al. 2017) of
14.07% and a margin error set at 0.05. For
convenience however, a total of 210
subjects were enrolled for this study. Two
hundred and ten (210) whole blood samples
were
collected
in
sequestrinized
anticoagulated containers and used to

screen for Salmonella typhi IgM/IgG
antibodies and stool antigen detection
Using 5ml sterile needles and syringes,
about three millilitres (3ml) of venous
blood was collected from 210 randomly
selected Western Delta University, Oghara
students made up of 50 (23.8%) male and
160 (76.2%) female students. Whole blood
samples were collected by venipuncture (by
tying a tourniquet around the upper arm and
surface sterilizing the arm with 70%
ethanol to sterilize and stimulate increased
blood pressure in the veins) and were
dispensed into ethylene diamine tetra acetic
acid (EDTA) anticoagulated blood
containers, properly mixed by standard
method and labeled appropriately. Both
symptomatic and asymptomatic students
were recruited for the study because almost
90% of participants did not show or feel any
visible signs/symptoms of enteric fevers
especially typhoid fever.
All collected specimens were processed
within 2-24hrs of collection. Where there
was inevitable delay in screening, affected
samples were refrigerated (at 4oC) in a
functional fridge with steady power supply.
Salmonella typhi IgM/IgG Antibody
Detection
Whole blood Salmonella typhi IgM/IgG
antibodies was/were detected using a onestep Salmonella typhi antibody test cassette,
Solid Rapid Diagnostic Typhoid IgG/IgM
kit (Acro Biotech, USA) according to
manufacturer’s instruction. One drop of
whole blood (about 0.04ml) was taken by a
dropper which was held vertically and the
blood was transferred to the specimen area.
Two drops of buffer (about 0.08ml) were
added and result was read within 1520mins. All cassettes (before use) were
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allowed to equilibrate to room temperature
(15-30mins) on laboratory bench before
testing by bringing the pouch to room
temperature before opening it.
Interpretation of Results
Positive Results
Coloured bands appeared at the Control line
(C) and Test line (T). The presence of test
and control bands in the IgM column
indicates early primary infection with Salm.
typhi. The presence of test and control
bands in the IgG column indicates late stage
or latent infection with Salm. typhi while
the presence of test and control bands in
both the IgM and IgG columns indicated
active primary and repeated infection with
Salm. typhi.
Negative Result
The presence of only one pink colour band
(the control) within the result window
indicated a negative result.
Invalid Result
Absence of colour in either control or test
regions or only one colour band appearing
on the test region indicates procedure error
and/or the test reagent has deteriorated. If
this occurs, the assay was repeated using a
new test cassette.
Salmonella typhi Stool Antigen Detection
Salmonella typhi/paratyphi duo stool
antigen was detected using one-step Quick
Profile Salmonella typhi/paratyphi Antigen
Duo test cassettes (Lumi Quick
Diagnostics, USA). Screening of samples
was done in line with manufacturer’s
instruction. Positive and negative control
samples were run alongside test samples.
One drop of whole blood (about 0.04ml)
was taken by a dropper which was held

vertically and the blood was transferred to
the specimen area. Two drops of buffer
(about 0.08ml) were added and result was
read within 15-20mins. All cassettes
(before use) were allowed to equilibrate to
room temperature (15-30mins)
on
laboratory bench before testing by bringing
the pouch to room temperature before
opening it.
Interpretation of Results
Applies as in the case of Salm. typhi
IgG/IgM antibody detection. In terms of
Performance characteristics of test kits
used, the kit for IgM detection has
percentage sensitivity, specificity and
accuracy of 93.9%, 99.0% and 98.5%
respectively while that for IgG detection
has 86.7%, 99.6% and 99.0% respectively.

Cross-Reactivity
All kits were tested for HBsAg, HBsAb,
HBeAg, HBeAb, HBcAb, HCV, HIV,
Syphilis, Helicobacter pylori, CMV,
Rubella and Toxoplasmosis positive
specimens. The results were all negative
thus suggesting there is no cross-reactivity.
Socio-demographic Information
This was obtained using a structured
questionnaire which contained items such
as: awareness about Salm. typhi, typhoid
vaccine, personal hygiene, mode of
consumption of raw cow milk, beef,
vegetables, poultry foods etc.
Data Analyses
Tests were done to determine existence of
significant differences in the prevalence of
Salm. typhi infection among participating
students at 95% confidence interval (0.05).
Simple percentages were also used to
analyze results obtained. The Fisher’s
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Results

X20.05,1 =3.841 and X20.01,1 = 6.635 and
hence, P ˃ 0.05 at 95% confidence interval
and P ˃ 0.01 at 99% CI suggesting that
there is no significant association of Salm.
typhi IgM antibody with sex of students
enrolled for the study.

Table 1 shows the distribution and
prevalence
of
Salmonella
typhi
Immunoglobin M (IgM) antibody with
respect to sex of the study population.
Fourteen (6.67%) out of 210(100%)
screened students were seropositive for
Salmonella typhi IgM antibody.

Table 2 shows the sex distribution (seroprevalence)
of
Salmonella
typhi
immunoglobulin G (IgG) antibody among
the students recruited for the study. A total
of 81 (38.6%) students made of 22 (27.2%)
and 59 (72.8%) males and females

Exact
Test
four-fold
Chi-square
contingency table was used to analyze data
at both 95% (0.05) and 99% (0.01)
confidence intervals.

At 95% CI, X20.05,1 or Book (P) value = 3.841
At 99% CI, X20.01,1 or Book (P) value = 6.635
Critical (calculated) X2 = 0.1875
P ˃ 0.05
P ˃ 0.01
Out of this number, 4(28.6%) and
10(71.4%) male and female students
respectively were seropositive for the
antibody. On the whole, 50(23.8%) and
160(76.2%) males and females were
screened respectively of which 46(23.5%)
and 150(76.5%) male and female students
were seronegative respectively for the
antibody. Statistically, a chi-square(x2)
analysis on obtained data showed that
critical or calculated x2 is 0.1875 as against

respectively were seropositive for IgG
Salmonella typhi antibody. Out of the 50
(23.8%) and 160 (76.2%) male and female
students population screened, 28 (21.7%)
and 101 (78.3%) male and female students
respectively were sero-negative for the
antibody. Statistically, a chi-square(x2)
analysis on obtained data showed that
critical or calculated x2 is 8.162 as against
X20.05,1 =3.841 and X20.01,1 = 6.635 and
hence, P ˂ 0.05 at 95% confidence interval
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and P ˂ 0.01 at 99% CI suggesting a
significant association of Salm. typhi IgG
antibody with sex of students enrolled for
the study.
In Table 3, the occurrence rate of
Salmonella typhi stool antigen with respect
to sex of the study population is shown. A

One hundred and nineteen (56.7%)
participants made up of 16 (13.5%) and 103
(86.5%) males and females were
seronegative respectively for the antigen.
Statistically, a chi-square(x2) analysis on
obtained data showed that critical or
calculated x2 is 16.260 as against X20.05,1

At 95% CI, X20.05,1 or Book (P) value = 3.841
At 99% CI, X20.01,1 or Book (P) value = 6.635
Critical (calculated) X2 = 8.162
P ˂ 0.05
P ˂ 0.01
total of 91 (43.3%) participants made up of
34 (37.4%) and 57 (62.6%) males and
females were seropositive respectively for
Salmonella typhi stool antigen.

=3.841 and X20.01,1 = 6.635 and hence, P ˂
0.05 at 95% confidence interval and P ˂
0.01 at 99% CI suggesting a significant
association of Salm. typhi stool antigen with
sex of students enrolled for the study.
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Lastly, Table 4 shows a comprehensive or
overall distribution of Salmonella typhi
immunoglobin M (IgM) and immunoglobin
G (IgG) antibodies as well as Salmonella
typhi stool antigen among the student
population in relation to some selected risk
factors. The selected risk factors included
awareness about Salmonella typhi, typhoid
vaccine, personal hygiene, mode of
consumption of raw cow milk, beef,
vegetables, poultry foods, vended foods,
types of drinking water (as a child and as an
adult.), method of anal cleaning after
toileting etc.
Table 4 indicates typhoid fever in relation
to the occurrence of plasma Salmonella
typhi IgM/IgG antibodies and stool antigen
positivity among the students recruited for
the study. Based on personal interview at
point of sample collection, 40(19.1%) of
participants were symptomatic of typhoid
fever, while 170(80.9%) did not show any
signs/symptoms of the enteric disease.
Common symptoms manifested and
communicated included high fever,
headache, abdominal (stomach pain),
fatigue,
weakness,
nausea,
constipation/diarrhea and loss of appetite.
One hundred and forty-nine (70.9%) out of
210(100%) screened participants indicated
that they had no knowledge of Salmonella
typhi as against 61(29.1%) participants who
asserted that they were aware of the
pathogen. Four (1.9%), 7(3.3%) and
18(8.6%) participants who said they had no
knowledge, were positive for Salmonella
typhi IgM, IgG antibodies and stool antigen
respectively while 6(2.9%), 3(1.4%) and
12(5.7%) participants who said they had no
knowledge about the disease tested positive
to S. typhi IgM, IgG antibodies and stool
antigen respectively. Out of 180(85.7%)

students who responded that they have not
received typhoid vaccine, 13(6.2%),
12(5.7%) and 50(23.8%) tested positive for
Salmonella typhi IgM, IgG antibodies and
stool antigen respectively. Thirty (14.3%)
participants responded in the affirmative
that they had received typhoid vaccine at
one time or the other and out of this
number, 0(0.0%), 1(0.5%) and 4(1.9%)
were seropositive to Salmonella typhi IgM,
IgG antibodies and stool antigen
respectively. This suggested that no single
student in this group tested positive to IgM
antibody.
Respondents who indicated that they knew
the history of typhoid fever were 80(38.1%)
out of which 2(1.0%), 1(0.5%) and 8(3.8%)
recorded positive results for Salmonella
typhi IgM, IgG Plasma antibodies and stool
antigen respectively. Fifty-seven (27.1%)
subjects indicated that they drank raw milk
of which 0(0.0%), 2(1.0%) and 5(2.4%)
tested positive to Salmonella typhi IgM,
IgG antibodies and stool antigen
respectively.
Out
of
205(91.6%)
respondents who said they consumed beef,
31(14.8%), 25(11.9%) and 52(24.8%) were
seropositive to Salmonella typhi IgM, IgG
antibodies and stool antigens respectively.
Moreover, 195(92.9%) students penned
that they consumed vegetables and out of
this, 22(10.5%), 46(21.9%) and 71(33.8%)
were positive to Salmonella typhi IgM, IgG
antibodies and stool antigen respectively.
Similarly,
145(69.1%)
participants
maintained that they ate poultry foods out
of which 29(13.8%), 61(29.1%) and
70(33.3%) were seropositive to Salmonella
typhi IgM, IgG antibodies and stool antigen
respectively.
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Table 4 also shows 182(86.7%)
participants who indicated that they
patronized and ate street vended foods of
which 16(7.6%), 38(18.1%) and 48(22.9%)
tested positive to Salmonella typhi IgM,
IgG antibodies and stool antigen
respectively. With respect to the type of
water respondents drank as children, none
of
them
drank
(as
indicated)
unboiled/unfiltered water and out of the
140(66.7%) who indicated that they drank
portable water as children, 18(8.6%),
33(15.7%) and 51(24.3%) were positive to
Salmonella typhi IgM, IgG antibodies and
stool antigen respectively. As adults,
150(71.4%) participants maintained that
they drank portable water and out of this,
6(2.9%), 19(9.1%) and 25(11.9%) were
seropositive to Salmonella typhi IgM, IgG
antibodies and stool antigen respectively.
None of these adults indicated that they
drank unboiled, unfiltered water.
Out of 130(61.9%) respondents who
penned that they adopt anal washing with
water after toileting, 12(5.7%), 11(5.2%)
and 31(14.8%) tested positive to
Salmonella typhi IgM, IgG antibodies and
stool antigen respectively.

Those who indicated they preferred and
used tissue paper after toileting were
80(38.1%) out of which 4(1.9%), 6(2.8%)
and 15(7.1%) were seropositive to
Salmonella typhi IgM, IgG antibodies and
stool antigen respectively.
Respondents who indicated that they often
hand-washed after toileting were 180
(85.7%) of which 19(9.1%), 23(11.0%) and
30(14.3%) tested positive to Salmonella
typhi IgM, IgG and stool antigen
respectively. None of these participants
indicated never doing hand washing after
toileting. Lastly, 120(57.1%) students
maintained that they often wash their hands
before eating and 5(2.4%), 18(8.6%) and
27(12.9%) out of this group were
seropositive to Salmonella typhi IgM, IgG
antibodies and stool antigen respectively.
Also, none of the respondents in this
category indicated never washing hands
before settling down to eat any type of food.
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Symptomatic typhoidal participants: 40
Asymptomatic typhoidal participants: 80
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DISCUSSION
Typhoid fever is a communicable disease
found only in man and caused by
Salmonella typhi (B.S Symposium, 2001).
It is an acute generalized infection of the
reticulo-endothelial system, intestinal
lymphoid tissue and the gall bladder. For
many decades, typhoid fever was not
recognized as a separate clinical disease
and this was because it was often confused
with other prolonged febrile fevers such as
typhus fever caused by Rickettsia
organisms (BSS, 2001).
The “Widal Test” which was formerly
known as Weil-Felix Test, is a serological
test used mostly for the diagnostic
investigation of enteric fevers (especially
typhoid fever) in Nigeria. This is because it
is relatively cheap, easy to perform and
requires minimal training and equipment.
As a result, the Widal Test has suffered a lot
of abuse in terms of the high seropositive
reports being churned out. In Nigeria today,
if a patient is not positive for malaria, he is
likely to have typhoid or both. Hence,
Medical Practitioners often frown at the
apparently high rate of typhoid fever
diagnosed in healthcare facilities in Nigeria
due to high false positivity associated with
the test.
The consequences of false positive results
include misuse of antibiotics, danger of
increased antibiotic resistance, increased
cost of treatment due to increased hospital
stay for inpatients and non-detection of
fatal febrile diseases (Mawazo et al., 2019).
Laboratory diagnosis of typhoid fever
requires isolation and identification of
Salmonella typhi. However, in many areas
where the disease is endemic, laboratory
input is limited. Recent advances in
molecular immunology have led to the

identification of sensitive and specific
markers for typhoid fever and technology to
manufacture practical and inexpensive kits
for their rapid detection and Rapid
Diagnostic tests are useful for clinicians
working in resource limited settings in the
tropics (Wijedoru et al., 2010; Mitra et al.,
2010).
This study was therefore geared towards
verifying the accuracy of alternative rapid
diagnostic Salmonella typhi antibody test
kits in diagnosing enteric fevers especially
typhoid fever. In this study, out of 210
(100.0%) students screened for Salmonella
typhi IgM antibody, 14 (6.7%) were
positive of which 4 (1.9%) and 10 (4.8%)
were male and female participants
respectively. The difference in the
occurrence rate between males and females
was not statistically significant (P ˃ 0.05).
This implied that the host immunological
production of immunoglobulin M antibody
to fight Salmonalla typhi antigen does not
have sex discrimination (Table 1).
Similarly, 25 (11.9%) participants were
seropositive to immunoglobulin G antibody
which was raised against the Salmonella
typhi antigen. Out of this, 7 (3.3%) and 18
(8.6%) were seropositive male and female
students respectively. The occurrence rate
of this antibody in females is not
significantly different from that in males (P
˃ 0.05).
Serum Salm. typhi IgM and IgG and stool
antigen are important markers in the
diagnosis of typhoid fever. Salm. typhi IgM
and IgG are demonstrable in patients serum
1-7days and 7-21days respectively after
exposure to Salm. typhi infection. Whereas
IgM levels decline fast, IgG tends to persist
for much longer period but does not confer
immunity.
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The detection of serum Salmonella typhi
IgM antibody with or without stool antigen
indicates early primary or current infection
with Salm. typhi while detection of serum
Salm. typhi IgG with or without stool
antigen indicates latent or past infection
with Salm. typhi. The detection of both
Salm. typhi IgM and IgG antibodies with or
without stool antigen indicates active
primary and repeated infection with Salm.
typhi. Moreover, the prevalence of Salm.
typhi/paratyphi stool antigen among
participants was 29.1% of which 20 (9.5%)
males and 41 (19.5%) females were
seropositive and there was however, no
significant difference (P ˃ 0.05).
With regard to gender distribution of S.
typhi infection among the undergraduate
students of Western Delta University, there
was a significant difference (P>0.05) in the
percentage positivity of Salmonella typhi
serum IgM and stool antigen among the
study participants. On the other hand, the
percentage of male participants 50 (23.8%)
who were sero-positive for Salmonella
typhi serum IgG antibody was significantly
lower (P<0.05) than their female
counterparts 160 (76.2%).
Findings in this study are in agreement with
the reports of Ishaleku et al. (2010). Ansari
and Baravkar (2017) which stated a nonsignificant
difference
(P>0.05)
in
Salmonella typhi infection between the
sexes, implying that either sex had an equal
chance of infection. In this study, Salm.
typhi IgM, IgG antibodies and Salm. typhi
stool antigen seropositivity rates in females
(i.e 4.8%, 8.6% and 19.5% respectively)
were higher than those recorded for their
male counterparts (i.e 1.9%, 3.3% and 9.5%
respectively). This finding is supported by
some previous authors whose reports stated
a higher prevalence of Salm. typhi infection

in females (52.6%) than in males (42.3%).
Findings however, are not in agreement
with the report of Okonkwo et al. (2010)
which stated a higher Salm. typhi male
infection rate of 92.4% than in the female
participants (70.0%). The report in this
study is also inconsistent with the work of
Ajayi et al. (2015) and Udijih et al. (2017)
who all reported a higher Salm. typhi
infection rate in males than in females.
They reasoned that males are often carefree to ensuring hygienic condition of the
food they eat or the environment where
such food is prepared as compared to the
females who are more hygiene conscious.
This however, may not be completely true
as neatness or maintaining a personal
hygienic lifestyle is not sex related.
In our present study, Salm. typhi IgM and
IgG as well as stool antigen prevalence
rates were 6.7%, 11.9% and 29.1%
respectively. With respect to IgM, the
finding in this work is low and inconsistent
with the report of 4.1% IgM prevalence rate
recorded by some previous authors (ONG
et al., 1989). Prevalence rate of 6.7% in this
work is higher and not in agreement with
3.5% IgM prevalence rate reported by
Enitan et al. (2019). However, 11.9% and
29.1% IgG and stool antigen prevalence
rates respectively reported in this study are
low and high when compared with 34% and
9.0% reported respectively by some
previous authors (Enitan et al., 2019).
In similar studies, the reports of 80.1%
typhoid fever prevalence rate using Widal
Test by Okonkwo et al. (2010) in
Abeokuta; 73% typhoid fever prevalence
rate among selected tertiary students in
Nasarawa State by Ishaleku et al. (2010);
88% typhoid fever prevalence rate by
Widal agglutination test among pregnant
women in Central Nigeria by Reuben et al.
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(2013); 57.1% typhoid fever prevalence
rate by Widal test by Wam et al. (2019);
68.4% and 20% typhoid fever Widal test
and stool culture prevalence rates
respectively by Gemechu et al. (2017);
45.2% typhoid fever prevalence rate in
Lagos, Nigeria by Akinyemi et al. (2008);
39.3% typhoid fever prevalence rate by
stool culture by Wam et al. (2019) and
23.7% typhoid fever prevalence rate among
selected patients in an Hospital based in
Tanzania by Benedikt et al. (2011); 31.9%
typhoid fever prevalence rate using stool
culture among Imo State University
students by Udijih et al. (2017) are all very
high and not in consonance with findings in
this study.
Conversely, findings of 6.7% IgM, 11.9%
IgG and 29.1% stool antigen prevalence
rates in this current study are high when
juxtaposed with 5.7% typhoid fever
prevalence rate among food handlers
(Bukas) using culture method by Smith et
al. (2008); 1.6% typhoid fever prevalence
rate among food handlers using culture
method by Aberal et al. (2010) as well as
11.3% and 4.6% typhoid fever prevalence
rates using Widal agglutination and blood
culture respectively by Ansari and Baravkar
(2017). The report of 49.3% typhoid fever
prevalence rate among febrile patients in an
Ethiopian Hospital using Widal test is also
not consistent with present study finding
(Andualem et al., 2014).

In related studies, Balakrishna et al. (2013)
used three diagnostic methods of blood
culture, Widal test and Typhidot to
establish typhoid fever prevalence of which
14% Salm. typhi infection was recorded by
blood culture, 21.5% by Widal test and
27.5% by Typhidot. Typhoid fever

prevalence rate of 10.3% has been reported
by Mahmood et al. (2015) and these are
also not in agreement with report of this
present study.
CONCLUSION
Serum or plasma or whole blood
Salmonella typhi IgM and IgG antibodies as
well as stool antigen are important markers
in the diagnosis of typhoid fever. Besides,
the detection of 6.7%, 11.9% and 29.1%
prevalence rates respectively of the above
markers in the screened samples suggests
that typhoid fever is prevalent among
Western Delta University undergraduate
students. Typhoid fever has however, been
over-diagnosed and patients are often
placed on antibiotics when it is not
necessary. Notwithstanding, properly
diagnosed cases of infection should be
followed up and properly documented and
treated appropriately. This will ensure that
enteric fevers (especially paratyphoid ever)
are well managed and carrier status is
reduced or eliminated if possible. Besides,
while students of the University are
encouraged to take anti-typhoidal vaccine,
strict personal and environmental hygiene
(such as regular hand washing after
toileting and before eating, availability of
hand washing facilities, purified water
supplies, sewage control, and supervising
of food handlers should be encouraged and
adhered to as preventive measures.
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