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Abstract

Introduction: The stomach wall is made up of smooth muscles which are arranged in three layers: outer longitudinal, inner
circular and innermost oblique layers. The mucosa is made up of simple columnar epithelium and is made up of several cell types
which include: mucous cells which secrete alkaline mucous that protects the epithelium against acid and shear stress. Gastritis
can involve the whole of the stomach, or a specific part of the stomach such as the fundus, body or the antrum and the distribution
of gastritis may be related to an aetiologic factor. H. pylori causes passive inflammation inside the gastric epithelium and alters
signal transduction pathways that serve as a platform for the pathogenesis, but it also develops antimicrobial resistance via
genetic changes and biofilm development. The bacterium floats in the direction of the epithelial membrane when it enters the
stomach, taking advantage of areas of the stomach wall that are injured. Method: The study was conducted in Kano, Nigeria from
April 2021 to October 2021 and it is a Hospital-based Cross-sectional Descriptive study. Patients with dyspepsia referred for
oesophagogastroduodenoscopy (OGD) at the endoscopy suite of the hospital constitute the study population, 197 patients that
met the inclusion criteria were recruited and underwent OGD. Each patient were biopsied in accordance with the updated Sydney
protocol. Data were collected and the report of both endoscopy and histological assessment for the presence of gastritis and H.
pylori were documented and analyzed using the SPSS 20. Result: H. pylori was detected in 137 patients out of the 197 gastric
biopsies sample of gastritis, the prevalence was 69.5%. Also, There was a statistically significant relationship between H. pylori
and those aged 31-40years (p = 0.025), however, the relationship was not significant for the other age groups and no significant
relationship was found between sex (p = 0.512). The most common site affected by histologic gastritis in this study was the
antrum (99.4%) and the high predominance of antral involvement is probably due to the high rate of H. pylori infection in the
study subjects which is known to be associated with antral affectation. Conclusion: The most predominant pattern of histologic
gastritis was chronic H. pylori gastritis located in the antrum. The prevalence of H. pylori infection was 69.5%, and it had
significant association with both endoscopic and histologic gastritis. Therefore, prevention and eradication program for the H.
pylori infection are necessary in our environment.
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1. Introduction

The stomach is a J-shaped organ located in the upper ab-
domen distal to the oesophagus. It is continuous with the
oesophagus at its upper part and with the duodenum distally.
Itis divided into four parts: cardia, fundus, body (corpus), and
antrum. The gastroesophageal sphincter separates the distal
end of the oesophagus from the stomach while the pyloric
sphincter separates the pyloric antrum from the duodenum.
The cardia is a small ill-defined area about 1-3cm distal to the
lower end of the oesophagus while the fundus refers to the
part of the stomach above the gastroesophageal junction just
below the left hemidiaphragm. The antrum is the distal 1/3 of
the stomach proximal to the pyloric sphincter while the body
or corpus refers to the remaining part between the antrum and
the fundus. The stomach has two curvatures: the greater cur-
vature at the inferior-lateral border and the lesser curvature at
the superior-medial border. The stomach has many rugal folds
when empty that flattens out when it is distended [1, 2].

Gastritis can involve the whole of the stomach, or a specific
part of the stomach such as the fundus, body or the antrum and
the distribution of gastritis may be related to an aetiologic
factor.

The stomach wall is made up of smooth muscles which are
arranged in three layers: outer longitudinal, inner circular and
innermost oblique layers [1]. The mucosa is made up of sim-
ple columnar epithelium and is made up of several cell types
which include: mucous cells which secrete alkaline mucous
that protects the epithelium against acid and shear stress [1],
parietal cells which secrete hydrochloric acid and intrinsic
factor [2, 3], chief (zymogenic) cells that secrete pepsinogen
[4], G cells which secrete gastrin [1], D cells which secrete
somatostatin and amylin [5], enterochromaffin cells contain
histamine [2]. Enterochromaffin cells, enterochromaffin-like
cells, D cells and A-like cells constitute neuroendocrine cells
of the stomach [2]. The upper 2/3 of the mucosa contains
parietal cells and chief cells predominantly while G cells and
D cells predominate in the antrum [1].

The stomach is innervated by the enteric nervous system (a
third division of the autonomic nervous system in addition to
sympathetic and parasympathetic systems) which sends af-
ferent and receives efferent impulses via the vagus nerve [2].

The stomach has several important functions in humans
among which hydrochloric acid (HCL) production is central.
It is produced by the parietal cells at a concentration of about
160 mmol\L or pH 0.8 [4]. The rate of acid production varies
little with ageing except in the presence of diseases such as H.
pylori infection.

Helicobacter pylori (H. pylori) infection, which affects
approximately half of the world’s population, remains a se-
rious public health problem. It is a highly mobile
gram-negative, distinctively twisted bacterium [6]. H. pylori
is typically associated with chronic active gastritis, and the
bacteria lives in the glands beneath the mucosal surface. There
is no clear way to explain how this bacterium is spread, but
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oral or faecal exposure leading to person-to-person transfer is
thought to be the dominant method [7]. H. pylori is more
commonly found in Asia, Latin America, and Africa than in
North America and Oceania,

H. pylori causes passive inflammation inside the gastric
epithelium and alters signal transduction pathways that serve
as a platform for the pathogenesis. The bacterium floats in the
direction of the epithelial membrane when it enters the
stomach, taking advantage of areas of the stomach wall that
are injured [8, 9]. It uses Tlp receptors, mainly TlpB, to reg-
ulate flagellar motion based on chemical messengers in the
cell environment [10]. Reactive oxygen species, as well as
urea, gastric acid, lactate, and gastric acid, serve as signals for
these receptors; urea is a key factor in microbial invasion [10].
There are also unknown molecules that may play a role in this
mechanism [10]. H. pylori uses urease to defend itself against
the acidic medium around it. Urea is converted into ammonia
and other beneficial compounds by urease, which raises the
pH of the microenvironment while protecting the bacterium
from the acid in the stomach. In the presence of this barrier,
the mucosal gel lining the stomach wall becomes less viscous,
allowing the bacteria to travel through the mucus towards the
gastric pits in which they will eventually colonize [10, 11].

The study aim to determine the clinical profile and H. py-
lori as detected in histological sample of patients with gastritis
among patients with dyspepsia in Aminu Kano Teaching
Hospital.

2. Method

The study was conducted in Kano, Nigeria from April 2021
to October 2021 and it is a Hospital-based Cross-sectional
Descriptive study. Patients with dyspepsia referred for oe-
sophagogastroduodenoscopy (OGD) during the study period
constitute the study population.

Of the 454 endoscopy procedures performed during the
study period only 197 patients met the inclusion criteria and
were enrolled into the study. The endoscopy findings were
assessed and documented, each patient was biopsied for his-
tologic confirmation of H. pylori. Five biopsy samples were
taken, two each from the corpus and antrum (anterior and
posterior walls respectively), and one from incisura angularis
in accordance with the updated Sydney protocol. The biopsy
samples were placed in three specimen bottles containing
Bouin’s solution, one each for biopsies taken from the corpus,
antrum, and incisura angularis respectively.

The samples were processed through surgical cut-off, then
placed in automated tissue processor containing different
strength of alcohol (ascending grade 75-100%) followed by
embedding with paraffin wax, and then sectioned with the
microtome. The processed tissue was then placed on a clean
glass slide and DPX mountant was added before covering
with a cover slip and then examined under the microscope.
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The final report was then written in accordance with the
Sydney system with the full participation of the researcher.

Data were collected and the report of the histological as-
sessment were documented and analyzed using the SPSS 20
(SPSS inc, Chicago IL, USA). Frequencies and percentages
were used to describe categorical variables while mean,
standard deviation and median were used for continuous
variables. Tests for association between gastritis and cate-
gorical variables were done using Chi-square test (or Fisher’s
exact test where applicable) while continuous variables were
analyzed using student t-test. The level of statistical signifi-
cance was set at p< 0.05. Data were presented in tables and
charts.

Ethical clearance was obtained from the Ethical Committee
of AKTH, Kano REF No.
NHREC/28/01/2020/AKTH/EC/3002 dated 16™ March, 2021,
before the commencement of the study. The provisions of the
Helsinki declaration were respected. Participants were ade-
quately informed about the study in the language they under-
stand, before obtaining written informed consent. All data
collected from the participants were kept confidential.

3. Results

3.1. The Prevalence of H. Pylori Among
Patients with Dyspepsia

H. pylori was detected in 137 patients out of the 197 gastric
biopsies taken and the prevalence was 69.5%.

3.2. Relationship Between Socio-demographic
Characteristics and H. Pylori

Table 1 shows the relationship between socio-demographic
characteristics and H. pylori.

There was a statistically significant relationship between H.
pylori and those aged 31-40years (p = 0.025), however, the
relationship was not significant for the other age groups. No
significant relationship was found between sex (p = 0.512),
marital status (p = 0.084), Types of education (p = 0.338),
level of education (p = 0.297), occupation (p = 0.223) and H.

pylori.

Table 1. Relationship between socio-demographic characteristics
and H. pylori.

Characteristics H. pylori No H. pylori  p-value
Age group (years) 0.025
18-20 12(70.6) 5(29.4)
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Characteristics H. pylori No H. pylori  p-value
21-30 36(69.2) 16(30.8)

31-40 41(83.7) 8(16.3)

41-50 29(72.5) 11(27.5)

51-60 11(47.8) 12(52.2)

>60 8(50.0) 8(50.0)

MeanSD 37.7H4.1 43.5#15.2 0.070
Sex 0.512
Male 64(71.9) 25(28.1)

Female 73(67.6) 35(32.4)

Type of education 0.338
Formal 111(71.2) 45(28.8)

Non-formal 26(63.4) 15(36.6)

Level of education 0.297
Nil 26(63.4) 15(36.6)

Primary 5(62.5) 3(37.5)

Secondary 30(62.5) 18(37.5)

Tertiary 76(76.0) 24(24.0)

3.3. Relationship Between H. Pylori and
Histologic Gastritis

There was a statistically significant relationship between H.
pylori (P <0.001) and histologic gastritis. (Table 2).

Table 2. Relationship between H. pylori and histologic gastritis.

Characteristics Gastritis No gastritis p-value
H. pylori <0.001
Yes 137(100) 0(0)

No 32(53.3) 28(46.7)

3.4. Histologic Gastritis and Site of Biopsy

Figure 1 shows the prevalence of histologic gastritis in re-
lation to sites of biopsy.

Out of the 169 participants with histologic gastritis, 168
(99.4%) had antral gastritis, 159 (94.1%) had gastritis af-
fecting the incisura, 83 (49.1%) had gastritis affecting the
corpus and 81 (47.9%) had pangastritis. Most of the partici-
pants had gastritis at more than one site as depicted in figure 1.
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Figure 1. Histologic gastritis and site of biopsy.

4. Discussion

4.1. Socio-demographic Characteristics

4.1.1. Age

In this study, most of the study participants 158 (80%) are
aged 50 years and below with H. pylori seen in 118/158 and
the majority 52 (26%) being in the 21-30 age group with H.
pylori in 36/52. This is similar to the finding reported by
Feyisa et al, from Ethiopia in which most of the participants
are within the same age group. The age group with most
cases of histologic gastritis 49 (94.2%) was 21-30years [12].

4.1.2. Gender

Males accounted for 45% (89) while females accounted for
55% (108) with male to female ratio of 1:1.2 and H. pylori
M:F 64:73. The Females also accounted for most of the study
participants in other studies for gastritis [12-15]. The slight
predominance of females in the study may be due to high
health-seeking behavior among females when compared to
males. However, no statistically significant association was
found between sex and either endoscopic gastritis or histo-
logic gastritis (p-values of 0.256 and 0.886 respectively) in
this study.

Educational status:

Most of the study participants had formal education (64%),
however, neither type of education nor level of education had
any significant association with histologic gastritis. This may
be due to the endemic nature of H. pylori which is the most
predominant risk factor for gastritis in our study. The finding
from this study is similar to what was reported among pa-
tients with dyspepsia in north-central Nigeria [16]. This
finding is contrary to what was reported by Harun et al
where low level of education had significant association with
gastritis [17] and a study by Genta et al, which reported de-
creasing prevalence of gastritis with an increasing level of
education and income [18].
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4.2. Prevalence of H. Pylori

The overall prevalence of H. pylori in this study was 69.5%
and there was a statistically significant association between it
and the presence of histologic gastritis (P-value <0.001 at 95%
Cl). This prevalence is similar to reports from studies in this
part of the world [19, 20] but slightly lower than the 81%
previously reported in AKTH [21, 22], and that reported by
Olokoba et al [23]. This may be due to the increasing wide-
spread use of antibiotics among dyspeptic patients before
presentation.

Among the studied risk factors for gastritis in this study, H.
pylori (47.5%) was found to have a statistically significant
relationship with histologic gastritis (P-value <0.001 at 95%
Cl). This is similar to a finding by Olokoba et al where H.
pylori was shown to have strong association with chronic
gastritis [24]. It is also similar to the finding by Bojuwoye et al
where it was found to have significant association with his-
tologic gastritis [16].

4.3. Histopathologic Characteristics of Gastritis

Most of the participants had moderate grade inflammation
and mild activity with prevalence of chronic active gastritis of
63%. Chronic atrophic gastritis had a prevalence of 34% with
the majority having mild atrophy while Chronic H. pylori
gastritis had a prevalence of 69.5% in this study. These find-
ings are comparable to those reported by other studies within
the country [19, 20, 23, 25]. Another study by Tariq et al from
Pakistan also reported the prevalence of histologic gastritis to
be 70% but with significantly lower activity, atrophy and H.
pylori association, which was attributed to widespread use of
antibiotics and acid suppressing medications [26].

The most common site affected by histologic gastritis in
this study was the antrum seen in almost all the study partic-
ipants (99.4%) and the high predominance of antral in-
volvement is probably due to the high rate of H. pylori infec-
tion in the study subjects which is known to be associated with
antral affectation. In fact, all the study participants who had H.
pylori had histologic gastritis, which goes to show that H.
pylori is highly associated with the development of gastritis
even though it’s not the only cause of the condition. The
findings in this study are similar to the finding by Margarita et
al where all the patients with H. pylori had histologic gastritis
[27]. Although H. pylori gastritis can affect all regions of the
stomach, it tends to predominate in the antrum [28].

5. Conclusions

Chronic Gastritis accounted for 99.4% and predominantly
located in Antrum 94.1%. H. pylori was confirmed only
among the patients with Chronic Gastritis patients with prev-
alence of 69.5%. This high prevalence of H. pylori infection
(69.5%), had significant association with both endoscopic and
histologic gastritis.
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This findings further emphasize the importance of thorough
evaluation of all patients with dyspepsia for the presence of H.
pylori infection especially if they have either endoscopic or
histological gastritis due to its significant association with
Gastric Cancer.

6. Recommendation

Importantly, eradication program for the H. pylori infection
should be intensive in our environment and from the few
available studies, newer regimen with Potassium-competitive
acid blocker (Vonoprazan) is better at H. pylori eradication
than the convention Proton-pump inhibitors.
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