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ABSTRACT

development of peptic ulcer disease. This study determined the prevalence of H.
pylori infection and associated factors among patients presenting with dyspeptic
symptoms at Makerere University Hospital.

Methods: Serum and stool samples from 122 randomly selected participants (64
females and 58 males) were screened using Whole power antigen test cassettes and
Vaxpert H. pylori Antibody strips. The demographic and clinical information of the
participants were obtained using a structured questionnaire.

Results: Out of 122 screened participants, 72 (59.02%) tested positive for H. pylori
antigen while 96 (78.69%) were positive for H. pylori antibody with a positivity
agreement of 47.54% and negativity agreement of 9.84%. Among females, 44
(36.07%) and 50 (40.98%) tested positive for antigen and antibody respectively. On
the other hand, among the males, 28 (22.95%) and 46 (37.7%) tested positive for
antigen and antibody tests respectively. The discrepancy between Antigen and
Antibody results was 42.62%. A statistically significant difference was found between
H. pylori antigen and antibody test methods. Among the risk factors, H. pylori
infection was associated with the awareness of and the presence of a garbage
collection point or sewage system around the place of residence (p-value 0.04 and
0.009) respectively.

Conclusion: There is a high discrepancy between Helicobacter pylori stool Antigen
test and serum Antibody test methods estimated at 42.62%. There is a high
prevalence of H. pylori infection among patients presenting with dyspeptic symptoms
estimated at 90.2% by dual Antigen/Antibody test methods.
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Background: Helicobacter pylori infection is an important risk factor for the
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Background
Helicobacter pylori (H. pylori) is a Gram-negative

bacillus and a major human pathogen thriving in the
acidic environment of the stomach and is globally
associated with health conditions such as chronic
gastritis, peptic ulcer disease, gastric adenocarcinoma,
duodenal ulcers, gastric ulcers, and gastric cancer [1,2].

Gastric organisms were first observed more than 100

years ago and their association with gastritis has been
recognized since the 1970s [3]. This organism is now
known to cause chronic gastritis, most peptic ulcers,
gastric adenocarcinoma and lymphoma [2,4]. H. pylori
infection is more prevalent in developing countries,
particularly in resource limited set ups, with prevalence
rates exceeding 50% in African region higher than the
2021/22 global prevalence of 43.1% [5]. The factors
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contributing to this variations include overcrowding,
poor hygiene, contaminated water supplies, accumulation
of animal fecal matter and food contamination. A few
studies conducted in Uganda; Earlier, 87% H. pylori
prevalence was reported among stomach cancer patients
[6], of recent, 60.5% prevalence among pregnant women
at Kawempe Health Centre [3] and 35.7% reported in
Kasese district,in which the prevalence was higher in
males (36.0%) than in females (35.4%) [3]. The present
study was designed to determine the prevalence and
associated factors of H. pylori among patients presenting
with dyspeptic symptoms at Makerere University

Hospital.

Methods
Sampling and study settings

This was a cross sectional study conducted between
January to April 2023, on patients aged 18 years and
above presenting with dyspeptic symptoms at Makerere
University Hospital, Kampala Uganda. Makerere
University Hospital is located on Makerere Hill, off
Gaddafi Road, in Kampala Central Division, about 2.5km
southwest of Mulago National Referral Hospital. Prior to
the start of data collection, clearance was obtained from
the administration of Makerere University Hospital and
the Research and Ethics committee of CoVAB- Makerere
University. A formal consenting process was conducted
by the research team and only consented patients were
enrolled into the study. Patients who were on medication
of peptic ulcer disease by the time of data collection were

excluded.

Demographics and clinical data collection

A structured questionnaire (formulated on the basis of a
previously pretested tool on risk factors) was
administered to participants to establish their
demographic background and selected aspects of their
lifestyle. Information sought included past and recurring
clinical symptoms such as epigastric pain, nausea,
flatulence, vomiting, heartburn, and abdominal distension
or any symptoms of gastroduodenal ulcer disease.
Participants were questioned about their biodata (age,
sex, address) and what they knew about H. pylori

infection, Household population, source of drinking

water, source of food, washing hands after using toilet,
and Garbage Collection point. For every participant, a
unique identification number was recorded in the data

entry book (no names) for the purpose of confidentiality.

Laboratory procedures

Specimen collection

Approximately 4mls of blood was drawn from each
participant into a well labeled plain vacutainer and left to
clot at room atmosphere for 30 minutes. Samples were
then centrifuged at 3,000 rpm for 3 minutes to obtain sera
for analysis. Thereafter, each participant was given a
well-labeled, clean stool container with tissue paper and
instructed to defecate on tissue paper first before
scooping a spoonful of stool sample into the container
and deliver the sample to the laboratory within 20

minutes.

Assay set up

Lateral flow immunochromatographic assays for
qualitative detection of H. pylori antigen in fecal
specimens and H. pylori antibody in sera were performed.
The one-step H. pylori Ag rapid test device used was
Whole power H. pylori Antigen Test Cassettes of
sensitivity 98.55% and specificity 98.71% as per
manufacturer’s specification. Whereas Vaxpert H. pylori
Antibody strips of sensitivity 86.7% and specificity
91.0% as per manufacturer’s specification were used on
sera [7]. The test protocol and reading of results were
based on the instructions of the kit manufacturers
protocol. For Antigen test, a swab stick was used to
introduce a sufficient amount of fecal matter into the tube
with assay diluent. The sample was swirled 10 times in
the diluent to liquefy it. After 5 minutes, three droplets of
the prepared fecal specimen were added to the specimen
well of the test kit and the result read in 15 minutes. For
Antibody test, the test strip was removed from the sealed
pouch and vertically immersed with the arrow-end
pointing towards the aliquoted serum specimen for 15
seconds. Placed the test strip on a non-absorbent flat
surface and allowed for 15 minutes before the reading
was taken. The test was considered positive when two red

lines appeared, one in the control (C) and one in the test
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(T) region of the test device. A single red line in the
control region indicated a negative result. However, the
test was considered invalid if a single red line appeared in
the test region or if multiple red lines appeared than

expected.

Data management and analysis
Raw data was recorded into a laboratory book, cleaned,

and entered into Microsoft excel spreadsheets 2019 then

later imported to Stata Corp for analysis. Analysis of data
was performed using Stata Corp statistical software
package (Stata/SE 14.2). The prevalence was determined
from the proportions and frequencies using descriptive
data analysis. Risk factors were also analyzed using chi-
square where those with p values <0.05 were taken as
statistically significant with a 95% confidence interval.

These were then analyzed using multivariate logistic

regression.

RESULTS

Prevalence of H. pylori
H. pylori antigen was detected in 72 (59.02%) whereas H. pylori antibody was found in 96 (78.9%) of the study

participants.

Table 1: Prevalence of H. pylori infection among study participants by gender

Frequency H. pylori Antigen Test Result H. pylori Antibody Test Result
Gender (N) Positive (%) Negative (%) Positive (%) Negative (%)
Female 64(52.46) 44(36.07) 20(16.39) 50(40.98) 14(11.48)
Male 58(47.54) 28(22.95) 30(24.59) 46(37.7) 12(9.84)
Total 122(100) 72(59.02) 50(40.98) 96(78.69) 26(21.31)

Positivity agreement between Antigen and Antibody test methods
Out of 122 participants, 47.54% tested positive while 9.84% tested negative on both test methods. However, some

participants tested positive by one test method and negative by another.

Table 2: Positivity agreement between the two test methods

Ag Ab Concordant (P) Concordant (N)  Discordant
Gender N(%0) N(%) N(%0) N(%) N(%)
Female 44(36.07) 50(40.98)  38(31.15) 8(6.56) 18(14.75)
Male 28(22.95) 46(37.7)  20(16.39) 4(3.27) 34(27.87)
Total 72(59.02) 96(78.69)  58(47.54) 12(9.84) 52(42.62)

Occurrence of H. pylori infection in comparison with gender

The difference in H. Pylori positivity rates between female and, male participants was not statistically significant (p>0.05).

Table 3: Occurrence of H. pylori infection in comparison with gender

Frequency H. pylori positive H. pylori Negative p-value
Gender n(%o) n(%o) n(%o)
Female 64(52.46) 56(45.90) 8(6.56) 0.306
Male 58(47.54) 54(44.26) 4(3.27)
Total 122(100) 110(90.2) 12(9.84)
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Comparison between H. pylori antigen and antibody test methods

There was a statistically significant difference between H. pylori Antigen and Antibody test methods (p<0.05).

Table 4: Comparison between H. pylori Antigen and Antibody test methods

Positive n (%) Negative n (%) p-value
Antibody in blood 96(78.69) 26(21.31) 0.0008
Antigen in stool 72(59.02) 50(40.98)

Risk factors associated with H. pylori infection

Knowledge/awareness about H. pylori infection and presence of a garbage collection point/ sewage system around the place

of residence were significantly associated with H. pylori infection (p<0.05).

Table 5: Risk factors associated with H. pylori infection

H. pylori status

- 0,
Variable Categories Positive (%) Negative (%) p-value OR (95% CI)
Ever Heard about H.
pylori infection; Yes 54(44.26) 2(1.64) 0.049 4.82(1.00-23.03)
No 56(45.90) 10(8.19) 1
Ever suffered from
ulcers; Yes 72(59.02) 6(4.92) 0.296 1.89(0.57-6.28)
No 38(31.14) 6(4.92) 1
Ever Treated from Yes
ulcers 66(54.09) 4(3.27) 0.087 3.0(0.85-10.57)
No 44(36.07) 8(6.56) 1
Household population , 4 70(57.38) 8(6.56) 0.915 1.09(0.21-5.65)
24(19.67)
4-7 2(1.64 1.5(0.19-11.76
(1.64) 0.700 ( )
16(13.11
8 and above ( ) 2(1.64) 1
Family member
with PUD Yes 82(67.21) 8(6.56) 0.585 0.56(0.06-4.57)
18(14.75
Don’t Know ( ) 2(1.64) 0.876 1.14(0.22-5.82)
10(8.19
No (8.19) 2(1.64) 1
Source of drinking
water Bottled 18(14.75) 2(1.64) 0.713 0.73(0.14-3.92)
Boiled 74(60.66) 6(4.92) 1
18(14.75
Both (14.75) 4(3.27) 0.148 0.36(0.09-1.43)
Source of food
Buying 50(40.98) 4(4.92) 0.97 0.96(0.16-5.60)
Self-cooked 26(21.31) 6(4.92) 1
Both 34(27.87) 2(1.64) 0.79 1.31(0.17-9.91)
Washing hands after 1
using toilet All the time 92(775.41) 8(9 84)
Sometimes ~ 18(14.75) 4(4.92) 0.158 2.56(0.69-9.38)
Garbage Collection
point Yes 102(83.61) 8(6.56) 0.009 6.37(1.57-25.83)
No 8(6.56) 4(3.27) 1
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Discussion

H. pylori Antigen and Antibody tests were positive in 72
(59.0%) and 96 (78.7%) of the study participants
respectively. H. pylori Antigen and Antibody positivity
rates in relation to gender, were 36.07% and 40.98%
among females, slightly higher than _23.0% and 37.7%;
N=122 in males respectively as reflected in table 1. The
results are consistent with a study done in Nigeria by
Enitan et. al., [8] that also reported H. pylori Antigen and
Antibody positivity rates of 35.7% and 42.6% in females
being higher than 7.1% and 8.2% in males respectively.
However, just like this study, our statistical analysis
showed no significant difference in infection rates among
male and female participants (p =0.306, table 3).
Similarly, a study conducted in Kawempe Health Centre,
Kampala, by Baingana et. al., [9], reported a prevalence
of 60% among female participants while Hussen et. al.
[10] found 55.8% prevalence among university students
in Iraq with females taking a lead (60.1%) as compared to
males (39.9%). This frequently observed higher
prevalences of H.pylori infection among females could be
related to their lifestyle and feeding habits to involve
limited intake of foods and yet feasting on lots of deep
fried snacks and acidic soft drinks. Genetic interplay
could also make females more susceptible to H. pylori
infection as compared to their male counterparts. In
addition, their overall better health seeking behaviour as
compared to males make them easily available for testing

and positive clients are easily detected and reported.

Out of 122 participants, the present study yielded
concordant results of 47.54% positives and 9.84%
negatives on dual testing with a gross positivity of 90.2%.
However, the discrepancy level of 42.62% among the
participants who tested positive by one test method and
negative by another as shown in Table 2 is worryingly
high. Presently in Uganda, there is no clear guideline on
the testing algorithm for H. pylori infection and the
choice of the test method is left in the view of the facility
is either dependent on what is available in stock or what
is convenient for either the requesting doctor or
laboratory technician. This might mean that 42.62% are

doubtable laboratory results with high potential of leading

to wrong diagnosis misappropriation of drugs and poor
patient prognosis. One would advocate for dual testing so
as to utilize only the concordant results for clinical
treatment of patients. However this ideology immediately
hits a hard block given the cost and workforce it requires.
The approach is not feasible for adoption by the
developing countries like Uganda. It is therefore
imperative that one of the two test methods is validated
against a more accurate method such as PCR or stool
culture and be made available at all times in public health
facilities.

Up to 38 participants tested Antibody positive yet
negative by the Antigen test. These patients might have
had lower (undetectable) levels of antigens in stool due
to irrational use of antibiotics and proton pump inhibitors
such as Omeprazole prior to hospital visit. Secondly, a
false positive antibody test result might reveal a past
infection because these antibodies can persist in the blood
for an extended period even after successful treatment.
Thirdly, H. pylori tests may cross-react with other
bacteria or substances present in the body, leading to false
positive results [11]. Similarly, 14 participants were
positive by the Antigen test yet Antibody negative. This
might relate to instances in which a person has a recent
infection and the body has not yet generated adequate
quantity of antibodies to be detected in serum and thus a
negative antibody test [11, 12]. It is also possible in
situations of immune compromise where the antibodies
generated by the body are not adequate enough to be
detected in serum. However, when an individual is tested
positive for both the antigen and the antibody at the same
time, it means that there is an existing infection, while
those that test negative to both the stool antigen and

serum antibody are free from H. pylori infection.

In another study conducted in Nigeria by Enitan et. al.,
[8], prevalences of 28.0% and 23.5% were reported for
H.pylori serum antibody and  stool antigen tests
respectively. A Ugandan study by Tsongo et. al., [13]
reported a prevalence of 37.4% by H.pylori serum
antibody test. The above reported prevalence levels are
lower than the present study (78.7% by antibody test and
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59.0% by antigen test; Table 4). The higher prevalence of
infection among participants in this current study might
be due to students feeding on restaurant and street food,
residing in places that are overcrowded and with poor
hygienic conditions (p=0.009; Table 5). It is important to
note that this study suggests but does not confirm that
stool Antigen testing is a better diagnostic tool than
Antibody testing because the testing was not compared to
a gold standard such as stool culture for H. pylori

infection.

The present study identified knowledge/awareness about
H. pylori infection and presence of a garbage collection
point/sewage system around the place of residence as
factors associated with H. pylori infection (p-value 0.04
and 0.009 respectively) as seen from table 4. However,
Enitan et. al., [8] identified significant risk factors as past
history of H. pylori infection/gastric diseases, drinking of
raw cow milk, consumption of poultry products,
vegetables and fruits. In our study, those who were aware
of H. pylori infection actually had a past history of this
infection. The difference in other factors identified might
have stemmed from the difference in the study design,

study population and scope of coverage.

Limitations of the study

Our study did not assess the types and duration of
recently used antibiotics among the study participants
which could have impacted the H.pylori Antigen test
results accounting for the false negatives in the stool
Antigen test. Secondly, our study did not do H.pylori
culture of specimens which is considered the gold

standard for confirming H.pylori infection.

Conclusions
There is a high discrepancy between Helicobacter pylori

stool Antigen test and serum Antibody test methods
estimated at 42.62%.

There is a high prevalence of H. pylori infection among
patients presenting with dyspeptic symptoms estimated at
90.2% by dual Antigen/Antibody test methods.

Recommendations
A well researched and validated test method (probably

stool antigen) should be made available in all public

health facilities.

A national H. Pylori task-force should be set out to
regulate, oversee and monitor the screening,
management, control and eradication of H. pylori

infection in Uganda.
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