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ABSTRACT
Aims: Helicobacter pylori (H. pylori) is the primary causative agent of peptic ulcers in multiple de-
veloping countries, including Bangladesh. This study was designed to investigate the diagnostic
value of a rapid immunochromatography-based H. pylori stool antigen (HpSAg) test to screen for
H. pylori infection in a Bangladeshi population. Methodology and results: A total of 140 sus-
pected peptic ulcer patients who underwent an upper gastrointestinal endoscopy at Chittagong
Medical College and Hospital, Chattogram, Bangladesh were included in the study. A histopathol-
ogy, rapid urease test (RUT), and microscopic examination of the stained smears were conducted
to define the H. pylori-positive cases. Later, a stool antigen detection test was performed for the
H. pylori-positive status group, the H. pylori-negative status group, the indeterminate status group,
and the healthy controls. Out of the 140 suspected peptic ulcer patients, 75 (53.6%) patients were
confirmed to have peptic ulcers or erosions. Although the proportion of antral erosion was 57.4%
in patients who were under 40 years old, it decreased to 23.4% in patients over 40 years old. Pa-
tients over 40 years of age mostly suffered from pyloric erosion (42.9%). All peptic ulcer patients
were also positive according to the histopathological analysis. However, microscopic grading of
the curved bacilli and RUT were found among 93.3% (70/75) and 89.3% (67/75) patients who were
positive, respectively. In our study, high sensitivity (95%), specificity (80%), and diagnostic accuracy
(91%) scores for the HpSAg assay were obtained. Conclusions, significance, and impact of the
studies: The HpSAg test, as a comparatively less sophisticated assay, can be efficient at detecting
the presence of H. pylori pre- and post-therapy, and it provides more valid test results than other
invasive test methods.
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INTRODUCTION
Helicobacter pylori (H. pylori) is a well-defined, spiral-
shaped, gram-negative bacterium that is the primary
causative agent of several gastric pathologies ranging
from mild gastritis to gastric malignancies1. Infec-
tion with H. pylori causes the chronic inflammation
of the gastric mucosa and significantly increases the
risk of developing duodenal and gastric ulcers as well
as gastric cancer. The prevalence of infection varies
widely depending on geography, age, race, ethnicity,
and socioeconomic status. In developing countries,
the rates appear to be greater than in developed coun-
tries with the majority of infections occurring during
childhood. Theprevalence amongmiddle-aged adults
is over 80% in many developing countries compared
to 20% to 50% in industrialized countries2.
Similar to other developing countries, the rate of H.
pylori infection is notably high in Bangladesh. In
1997, Ahmad et al. reported that the prevalence of

H. pylori infection in Bangladesh was 92% in their
serology-based study 3. Mahalanabis et al., in a study
based on the 13C-urea breath test, also reported that
the prevalence ofH. pyloriwas 84% in children aged 6-
9 years old4. The overallH. pylori prevalence in other
Asian countries, including India (79% by ELISA)
and Pakistan (84% by PCR), was also reported to be
high3,5. A significantly lower prevalence rate of H.
pylori was observed in Europe (40%) and the United
States (40%)6,7. High infection rates in developing
countries may be the consequence of poor socioeco-
nomic conditions and unhygienic lifestyles8.
The association betweenH. pylori and gastroduodenal
diseases necessitates the proper and timely diagnosis
of infection in dyspeptic patients. Serology is quick,
relatively inexpensive, and has good sensitivity. How-
ever, anti-H. pylori IgG can usually be detected by 3-
4 weeks after infection. This is a drawback since this
mode of testing is ineffective at detecting the presence
of H. pylori during an earlier stage of pathogenesis9.
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Hence, the serology test results can be misleading and
serve as false positive test results, which could be in-
valid10. The urea breath test provides a reliable, non-
invasive method for the detection of H. pylori infec-
tion. It has a high accuracy and reproducibility with a
sensitivity and specificity of 90-96% and 88-98%, re-
spectively 11. Nevertheless, it is relatively expensive
and requires mass spectrometric analysis, which may
not be available in limited resource centers12.
H. pylori also appears in stool as it is a gastrointesti-
nal pathogen. Stool tests have the advantage of being
non-invasive, and the specimen is easily obtainable.
The monoclonal antibody-based H. pylori stool anti-
gen (HpSAg) assay has been clinically useful with a
sensitivity and specificity ofmore than 90%. The spec-
imen is easily obtainable and can be used as a routine
diagnostic tool forH. pylori infection because it seems
to overcome the limitations of conventional invasive
techniques3,13. The detection of H. pylori antigens in
fecal samples may be useful for the non-invasive di-
agnosis of infection in both children and adults, se-
lecting cases requiring endoscopic examination and
in epidemiological studies14.
The present study was designed to analyze the di-
agnostic value of a rapid immunochromatography-
based stool antigen test compared to invasive tests
– like the rapid urease test and the histopathologi-
cal analysis of a gastric mucosal biopsy – to diagnose
H. pylori infection in adult patients with peptic ul-
cer disease before treatment. For a developing coun-
try such as Bangladesh, the accessibility and reliability
of rapid immunochromatography-based stool antigen
tests can be useful in the quicker detection of H. py-
lori infection, when obtaining valid results during and
post infection, when overcoming the economic and
technical barriers of other biochemical assays, and
when facilitating proper disease management.

MATERIALS ANDMETHODS
Sample collection
A cross-sectional descriptive study was conducted
in the Department of Microbiology, Department
of Pathology and Department of Gastroenterology,
Chattogram Medical College and Hospital (CMCH),
Chattogram over the period from July 2018 to June
2020 involving a total of 140 patients with suspected
peptic ulcer disease and 20 asymptomatic individuals
of either sex, aged from 18 to 70 years old. To study a
representative sample of the healthy population with
an active infection, stool samples from 20 healthy in-
dividuals were included in this group for the HpSAg
test. A structured questionnaire was developed to col-
lect the data from the patients. Every ethical issue was

discussed with the patients regarding the study, and
informed written consent was subsequently obtained.
Patients with symptoms related to the upper GI tract
and the symptoms of peptic ulcer disease (PUD)
(burning epigastric pain exacerbated by fasting and
improved with meals, anorexia, nausea, vomiting,
bloating, belching, etc.), diagnosed clinically, advised
by physicians to undergo an endoscopic examination,
and subsequently diagnosed with gastritis and peptic
ulcers through endoscopic findings, were included in
this study.

Collection of and experiments on the spec-
imens

Gastric biopsy

Expert endoscopists performed upperGI endoscopies
on selected patients in the Department of Gastroen-
terology, CMCH, with the aim of detecting peptic ul-
cer disease. A total of 140 patients who fulfilled the
inclusion criteria and attended the gastroenterology
outpatient department were initially enrolled for an
upper GI endoscopy. The study eventually comprised
75 participants who had endoscopic signs of peptic
ulcer disease. Biopsy specimens were sampled from
both the gastric antrum and the corpus. Three biopsy
tissueswere obtained from the gastric antrum and one
from the upper corpus of the stomach of each patient.
Two biopsy specimens of the antrum and one of the
corpus were fixed in 10% buffered formalin for the
histopathology. The other biopsy specimen from the
antrumwas incubated in a rapid urease test (RUT) kit,
and the results were recorded on the data sheet.

Laboratory procedures

The RUT was performed instantly on one antral
biopsy specimen using a commercially available kit,
Pronto Dry. The results were available within a few
minutes to a few hours, always within 24 hours15.
A histopathological examination was performed on
both the antrum and gastric corpus biopsy samples.
The biopsy specimens for the histopathology were
processed according to the standard procedure.

Immunochromatographic test (ICT) of the
stool for H. pylori antigen

The patients were asked to collect a specimen from
their first stool sample after an endoscopy. The Hp-
SAg test was performed on 75 patients and 20 healthy
controls. In the test cassette, there is a membrane pre-
coated with monoclonal anti-H. pylori antibody on
the test line region of the cassette (Acro, Biotech Inc.,

2



Asian Journal of Health Sciences, 2022; 8(1):30

California, USA). During the test, the specimen re-
acts with the latex particles coated with antibody. The
mixture migrates upward by capillary action to react
with the anti-H. pylori antibody on the membrane,
generating a colored line. The presence of this colored
line in the test region indicates a positive result, and its
absence indicates a negative result. Any shade of color
in the test line region will be considered positive.

Data analysis
All relevant medical history, physical examination
records, clinical findings, and laboratory records of
every subject were systematically added to a pre-
designed datasheet for subsequent analysis. The con-
tinuous variables were reported as the mean ± SD,
and the categorical variableswere reported as percent-
ages. The two tests for the categorical data were used
to compare the baseline characteristics. The statisti-
cal significance was defined as p <0.05, and the confi-
dence interval was set at the 95% level. The SPSS (Sta-
tistical Package for Social Science) version 20 software
was used for the analyses.

RESULTS
Clinical characteristics of the patients
Table 1 represents the age distribution of the patients
with dyspepsia based on the endoscopic diagnosis.
Among the 140 patients, 77 (55.0%) were in the 21-
to 40-year-old age group, 48 (34.3%) belonged to the
41- to 60-year-old age group, 11 (7.8%) were in the
age group above 60 years, and four (2.9%) were in the
age group below 20 years old. The endoscopic diag-
nosis revealed that most of the patients (55.0%) with
dyspepsia were in the age group of 21 to 40 years,
followed by 48 (34.3%) in the age group of 41 to 60
below 20 years. The mean age of the patients was
39.4 ± 11.4 years. There were 76 (54.3%) male par-
ticipants and 64 (45.7%) female participants in the
study. The male:female ratio was 1.06:1, and no cor-
relation was observed between the endoscopic find-
ings and the sex of the patients. Among the differ-
ent categories of peptic ulcer, antral erosion (25.7%)
and prepyloric erosion (15.0%) were more prevalent
(Figure 1A) (Supplementary Figure 1). The propor-
tion of antral erosion was 57.4% in patients who were
younger than 40 years old. This particular type of ul-
cer decreased to 23.4% in patients over 40 years. Pa-
tients over 40 years of age mostly suffered from py-
loric erosion (42.9%) (Figure 1 B). The percentage of
reflux esophagitis in non-ulcer patients over 40 years
of age increased by approximately 10% compared to
those under 40 years of age (Figure 1 C).

Different H. pylori detection approaches to
define H. pylori-positive patients

Thecomparative results of all four techniques unitized
in this study to detect H. pylori have been illustrated
in Figure 2. The histopathological grading of chronic
gastritis identified the presence ofH. pylori in a total of
75 patients. However, the microscopic grading of the
curved bacilli ofH. pyloriwas identified in 70 patients.
Among these 70 patients, 67 were H. pylori positive
in the rapid urease test (RUT), and 65 were H. pylori
positive in the HpSAg test.
Figure 3A shows the histopathological grading of
chronic gastritis. Out of 75 patients, 59 (78.0%) had
mild inflammation, 14 (18.7%) had moderate inflam-
mation, and 2 (2.7%) had chronic active gastritis. Fig-
ure 3B shows the bacterial density and severity of gas-
tritis among the studied subjects. The highest per-
centage of patients was in grade 2 (44.0%), and the
next highest was in the grade 1 group (36.0%). The
rest of the patients who were found to have bacilli
were in group 3 (13.3%). Bacilli were found in a to-
tal of 70 (93.3%) cases. Figure 3 C and Table 2 show
the rapid urease test (RUT) results in endoscopically
proven ulcer and erosion cases. Among the 75 pa-
tients, 67 (89.3%) were RUT positive, and 8 (10.7%)
were RUT negative.
Table 2 depicts the relationship between bacterial
density and gastritis severity. Out of the 59 cases with
mild inflammation, the bacterial density was as fol-
lows: 25 patients showed grade – 1 bacterial load, 23
had grade – 2, 6 patients showed grade – 3 load, but
no bacilli were seen in 5 cases. Among the 14 moder-
ate inflammation cases, 2 had grade – 1, 9 had grade –
2, and 3 had grade – 3 bacterial loads. Among the two
cases of chronic active inflammation, 1 showed grade
– 2 and 1 showed grade – 3 bacterial density. Interest-
ingly, among the eight RUT-negative patients, three
had grade 1 microscopic curved bacilli (Table 2).
Figure 3 D shows the combined result of the RUT
and microscopic grading detection (MD) of curved
bacilli and the H. pylori status of the patient. Accord-
ing to the definition of the gold standard, both inva-
sive test positive cases were considered to beH. pylori-
positive states, and both invasive test negative cases
were considered H. pylori-negative states. Any one of
the test’s positive cases was considered to be indeter-
minate. Out of the 75 cases, 67wereH. pylori-positive,
5 were H. pylori-negative, and 3 were indeterminate.
Either RUT or MD positivity, but not both positivity,
were defined as an indeterminate state. All three inde-
terminate cases were MD positive but RUT negative.
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Table 1: Association of H. pylori infection prevalence with age and gender

Characteristics N = 140 (%) Ulcer & erosion; 
n = 75 (53.6%)

No ulcer/erosion;
n = 65 (46.4%)

Chi-square P-value

Age (years); Mean age = 39.4 ± 11.4 (SD)

< 20 4 (2.9%) 2 (50.0%) 2 (50.0%) 15.4 0.0015

21 - 40 77 (55.0%) 52 (67.5%) 25 (32.5%)

41 - 60 48 (34.3%) 19 (39.6%) 29 (60.4%)

> 60 11 (7.8%) 2 (18.2%) 9 (81.8%)

Gender; male: female ratio of 1.06:1

Male 76 (54.3%) 43 (56.6%) 33 (43.4%) 0.6 0.4368

Female 64 (45.7%) 32 (50.0%) 32 (50.0%)

Figure1: Identificationandprevalenceofpeptic ulcer inpatientswithdyspepsiabasedonendoscopicdiag-
nosis. (A) Prevalence of different types peptic ulcers in the studied patients; (B) Frequency of different type peptic
ulcers inpatients below and over 40 years; (C) Frequency of normal and reflux oesophagitis cases in non-peptic
ulcer patients below and over 40 years.
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Figure 2: All four procedures were used to identify H. pylori in the studied subjects.

Table 2: Demonstration of curved bacilli onmicroscopic examination & its relation to Histopathology and Rapid
urease test [n = 75]

No. of cases Microscopic grading of curved bacilli No Bacilli seen

Grade 1 Grade 2 Grade 3 Grade 0

Histopathological grading of chronic gastritis

Mild 59 25 23 6 5

Moderate 14 2 9 3 0

Chronic active 2 0 1 1 0

Total 75 27 33 10 5

Rapid urease test (RUT)

Positive 67 24 33 10 0

Negative 8 3 0 0 5

Total 75 27 33 10 5

Table 3: HpSAg detection results among the H. pylori positive & negative cases [n = 75]

H. pylori status Number of
Patients

HpSAg Test
Positive (%)

HpSAg Test
Negative (%)

Chi2 and p-value

Positive 67 64 (95.5%) 3 (4.5%) Chi2= 6.47

Negative 5 0 (0.0%) 5 (100%)

Indeterminate 3 1 (33.3%) 2 (66.7%)

Total 75 65 10

Table 4: Evaluation of HpSAg detection results in H. pylori positive cases & controls [n = 67+20]

HpSAg Test Case Control Total

Positive 64 4 68

Negative 3 16 19

Total 67 20 87

HpSAg: H. pylori stool antigen; ICT: Immunochromatograpic Test; NPV: Negative predictive value; PPV: Positive predictive value

5

p-value = 0.041

Sensitivity of stool ICT  
Specificity of stool ICT  
PPV of stool ICTPP 
NPV of stool ICTNP 
Diagnostic AccuracyDi 

: 95% 
: 80%
: 94%
: 84%

 : 91%
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Figure3: Different approaches to identifyH.pylori status inpatients. (A) Frequency of histopathological grad-
ing of chronic gastritis; (B) Microscopic detection (MD) of curved bacilli in endoscopically proved ulcer and erosion
cases; (C) Rapid urease test (RUT) result to identify H. pylori positive patients in endoscopically proved ulcer and
erosion cases; (D) Comparative result of microscopic detection (MD) and rapid urease test (RUT) to define H. pylori
positive patients. Either RUT or microscopy positive but not both positive were defined as indeterminate states.
Three cases were microscopy positive but RUT negative.
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Sensitivity of theH.pylori stool antigen test
(HpSAg)
Table 3 represents the stool antigen detection results
among the H. pylori-positive and H. pylori-negative
cases. Out of the 67 H. pylori-positive cases, 64
(95.5%) were positive in the HpSAg test. The re-
maining 3 (4.5%) cases showed false-negative results.
The HpSAg test was negative in all 5 (100%) of the
H. pylori-negative status patients. No false-positive
results were obtained from these patients. Among
the three indeterminate cases, 1 (33.3%) was positive
for the HpSAg test, and 2 (66.7%) were negative. A
strong association was found between H. pylori sta-
tus and the positivity or negativity of the HpSAg test.
H. pylori-positive status patients showed more posi-
tiveHpSAg test results than theH. pylori-negative and
indeterminate status groups.
The performance of the HpSAg test is presented in
Table 4. To determine the specificity of the HpSAg
test, stool samples were collected from 20 healthy in-
dividuals with no history of dyspepsia, peptic ulcer
disease, and anti-H. pylori therapy in the previous 6
months. Among the 20 healthy controls, 16 (80%)
were negative and 4 (20%) positive for theHpSAg test.
The study found that the immunochromatographic
test for HpSAg detection is highly sensitive and spe-
cific with a sensitivity of 95%, specificity of 80%, pos-
itive predictive value (PPV) of 94%, negative predic-
tive value (NPV) of 84%, and a diagnostic accuracy of
91%.

DISCUSSION
In this study, out of the 140 patients with upper GIT
symptoms, the highest incidence (55%) was observed
in the 21-40 year age group, followed by the 41-60 year
(34.3%) age group (Table 1). Thepatients’ ages ranged
from 18 to 70 years, with a mean age of 39.4 years. A
similar result was reported by Islam et al. (2010) in
Dhaka, Bangladesh, where 60% of cases were within
the 21 – 40 year age group, followed by 27% of cases
in the 41 – 60 year age group16. Overall, the find-
ings of the endoscopy were 30% normal, 16.4% re-
flux esophagitis, 25.7% antral erosion, 15% erosion in
body and fundus, 5% gastric ulcers, and 6.43%duode-
nal ulcers (Figure 1 A). These findings are similar to
those of Ghosh et al. (2013) in Dhaka, Bangladesh,
where among the 72 dyspeptic patients, the gastro-
duodenal mucosa was normal in 55.6%. Addition-
ally, there was reflux esophagitis in 8.3%, gastric ero-
sion in 22.2%, gastric ulcers in 2.8%, and duodenal ul-
cers in 5.7% of patients17. Minor variations can be at-
tributed to the differences in the exclusion and inclu-
sion criteria used in both studies, as well as the socioe-
conomic level differences, and attitudes about seeking

healthcare. In terms of the histopathology, chronic
inflammatory infiltrates were seen in almost all pa-
tients, with the majority (78%) showing only mild in-
flammation (Figure 3 A).The density ofH. pylori col-
onization increased with the severity of chronic in-
flammation in this study (Table 2). These findings
were compatible with the study performed by Garg et
al. (2012) in India, who reported that 70% of cases
had a mild inflammation18. A greater density of or-
ganisms was noted in higher grades of inflammation.
The H. pylori concentration did not affect the activity
and overall histological grading of chronic gastritis in
their study. This dissimilarity may be due to the ge-
netic differences, nutritional habits, and environmen-
tal factors between the two study populations19.
Alam et al. (2014) reported an 88.8% RUT positiv-
ity among the PUD patients in Dhaka. These find-
ings are consistent with those of the present study 15.
In contrast to the present study, Islam et al. (2013)
reported a lower RUT positivity (61.7% of patients
were RUT positive and 38.3% were RUT negative).
This dissimilarity may be because the sensitivity can
vary with the site chosen for the biopsy due to the
bacteria’s patchy distribution. This means that a false
negative test can occur due to sampling errors20. In
this study, 89.3% (67/75) of the cases were rapid ure-
ase tested and histopathologically positive for H. py-
lori (Figure 3 C). This is in accordance with the stud-
ies performed by Islam et al. (2010) and Alam et al.
(2014) in Bangladesh, who reported that 79.0% and
87.6% of cases were infected byH. pylori, respectively,
using the same definition15,16. In contrast, Korkmaz
et al. (2015) found there to be a lower detection rate
of H. pylori-positive cases (50.6%) in Turkey 21. The
higher detection rate is not abnormal, as the studywas
conducted in a developing country where 80%—90%
of the population is estimated to be a carrier of this
pathogen. The lower detection rate in the above study
was probably due to the study being performed in a
developed country.
Our study’s most important finding was that the new
HpSAg test showed excellent sensitivity and speci-
ficity. The sensitivity, specificity, PPV, NPV, and di-
agnostic accuracy of the HpSAg test were 95%, 80%,
94%, 84%, and 91%, respectively (Table 4). Several
studies on monoclonal stool antigen tests based on
the immunochromatography in various regions of the
world have shown comparable results. A similar study
performed in Malaysia showed a sensitivity, speci-
ficity, PPV, NPV, and accuracy of 91.7%, 100%, 100%,
94.6%, and 96.6%, respectively 22. In addition, a study
performed in Korea found the sensitivity, specificity,

7



Asian Journal of Health Sciences, 2022; 8(1):30

PPV, NPV, and accuracy of the H. pylori stool im-
munochromatographic antigen assay (S-ICT test) to
be 84.5%, 96.2%, 95.6%, 86.4%, and 90.4%, respec-
tively 23. However, these results differ from the find-
ings of a study performed in Turkey by Korkmaz et
al. (2015)21. They reported the sensitivity, speci-
ficity, PPV, NPV, and accuracy of an immunochro-
matographic HpSAg test as 51.6%, 96%, 88.8%, 76.1%
and 79%, respectively. Lower sensitivities for HpSAg
tests have occurred in special circumstances, such as
those undergoing proton pump inhibitor (PPI) or bis-
muth therapy, patients with liver cirrhosis, and pa-
tients with hidden gastrointestinal bleeding23 which
may have resulted in a false-negative HpSAg test.
Nonetheless, the low colonization of bacteria in the
stomach and the consequent low concentrations ofH.
pylori antigen in the feces could be sufficient enough
to cause false-negative results21.

CONCLUSION
The HpSAg test can be a reliable alternative to the
other techniques used to diagnose activeH. pylori in-
fection. This test can also be utilized in some spe-
cial circumstances, such as when an endoscopy is not
available. However, due to the limited number of pa-
tients in this study, a larger investigation with a larger
number of peptic ulcer patients is required to support
the conclusions of this study. Overall, the HpSAg test
is a sustainable alternative to invasive tests for the de-
tection ofH. pylori infection in children, especially in
developing countries such as Bangladesh where the
prevalence of infection is very high. The test may also
be used to monitor the therapeutic response toH. py-
lori infection.
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