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Abstract

Infection with Helicobacter pylori (H. pylori) is common in developing countries such
as Benin. This germ can cause several gastroduodenal diseases such as gastritis, ulcer,
adenocarcinoma or gastric MALT lymphoma. This study aimed to determine the prevalence
of H. pylori infection and gastric pre-neoplastic histological lesions in patients admitted
for upper gastrointestinal endoscopy (UGE) and to identify factors associated with this
infection.

Methods: This was a cross-sectional descriptive and analytical study, with prospective
data collection, conducted from October 2014 to December 2015. We included all patients
admitted to Menontin Hospital for UGE in whom a gastric biopsy has been done. H. pylori
research was conducted in anatomy-pathology, either in a medical laboratory in Cotonou
or at the CERBA laboratory in Paris, France, depending on the patient’s choice. The
microscopic study was carried out after staining with Haematoxyline-Eosine-Safran (HES)
and the search for H. pylori using Giemsa staining.

Results: H. pylori was investigated in 137 patients, 67 men (48.9%) and 70 women (51.1%).
The mean age was 48.3+14.6years with extremes of 10 and 83years. Some patients had had
at least one previous H. pylori eradication treatment (63 cases or 46%). For the general
population, the test was positive in 98 cases, i.e. a prevalence of 71.5%. Depending on
whether or not patients had been pre-treated for H. pylori, the test was positive in 40 out of
63 (63.5%) pre-treated patients, versus 58 out of 74 (78.4%) patients who were naive to any
eradication treatment (p=0.057). The pre-neoplastic lesions noted were gastric atrophy in 35
patients (including 25 H. pylori positive), intestinal metaplasia in 13 patients (including 10
H. pylori positive) and low grade dysplasia in 14 patients (including 12 H. pylori positive);
high grade dysplasia was found in one patient who was H. pylori negative. Only the type
of prior eradicant treatment appeared to be associated with H. pylori infection (p=0.182).

Conclusion: H. pyloriinfection is common in our patients admitted for upper gastrointestinal
endoscopy. Gastric atrophy was the most common pre-neoplastic lesion.
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Introduction

Infection with Helicobacter pylori (H. pylori) occurs in half of the
world’s population.! Its prevalence varies considerably according to
geographic location, ethnicity, age, and socio-economic factors; it
is high in developing countries and lower in developed countries.'?
It is 20-30% in industrialized countries and 70-90% in developing
countries where it is a real public health problem.! This is confirmed
by most recent studies carried out around the world and particularly
in Africa, notably in Nigeria with a prevalence of 80% in 2020,
88% in Ghana in 2017,* 70.41% and 93.1% in 2015 respectively
in Togo® and Congo Brazzaville,® 70.8% in Burundi in 2014,
66.12% in Egypt in 2019,® 63.8% in Morocco in 2016° and 71.43%
in Algeria." In contrast, the prevalence of H. pylori is declining in
developed countries, around 24-32% in Central and Northern Europe
excluding non-European immigrants.™!" The high prevalence of H.
pylori infection in developing countries has been associated with
overcrowding, poor housing, poor sanitation and lack of safe drinking
water.*'> H. pylori infection occurs in childhood, mainly in the first

fiveyears of life, and is transmitted primarily by the fecal-oral and/
or oral-oral route.”® It usually goes unnoticed, asymptomatic and can
persist throughout life if not eradicated by adequate therapy. Its role
in the genesis of various gastroduodenal pathologies such as gastritis,
dyspeptic syndromes, gastric or duodenal ulcer, mucosa-associated
lymphoid tissue lymphoma (MALT) and gastric adenocarcinoma
is currently proven.™ It is the only bacterium currently recognized
as a human carcinogen and classified as such since 1994 by the
International Agency for Research on Cancer, i.e. the World Health
Organization."

Several methods exist to detect H. pylori. Some are invasive,
such as methods requiring gastric biopsies taken during gastroscopy
(pathological anatomy, culture, polymerase chain reaction, rapid
urease test). Others are non-invasive (labeled urea breath test, antigen
detection in stool, serology).!*!® Anatomo-pathological examination
of gastric biopsies, apart from staining for H. pylori, offers the
advantage of good sensitivity and specificity, and also allows the
detection of pre-neoplastic lesions (intestinal metaplasia or dysplasia)
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and the typing of gastritis.'*!” In Benin, the search for H. pylori by
anatomo-pathological examination was not common before the year
2012, and little data exists on this subject.!® Two prospective studies
of H. pylori testing in Cotonou in patients admitted for UGE reported
a prevalence of 56.41% in 1991" and 66.5% in 1996,% respectively,
and a retrospective study from 2007 to 2016 reported a prevalence of
56% in Cotonou for H. pylori gastritis.'®

The aim of this study was to determine the prevalence of H. pylori
infection and gastric pre-neoplastic histological lesions in patients
admitted for upper gastrointestinal endoscopy (UGE) and to identify
factors associated with this infection.

Methods

This was a descriptive and analytical cross-sectional study with
prospective data collection during the period from October 2014
to December 2015. We included all patients admitted to Menontin
Hospital for UGE and in whom gastric biopsies could be taken.
Patients were either naive to any H. pylori eradication treatment, or
may have already had one or more eradication treatments. The H.
pylori research was performed by anatomo-pathological examination,
either in a medical laboratory in Cotonou (Benin Republic) or at
the CERBA laboratory in Paris (France), depending on the patient’s
choice. The microscopic study was done after hematoxylin-eosin-
safran (HES) staining and the search for H. pylori using Giemsa
staining.

A standardized survey form was used for data collection. The
main dependent variable was H. pylori infection on the anatomo-
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pathological examination of the gastric biopsy results. The other
dependent variable was gastric pre-neoplastic lesions (atrophy,
intestinal metaplasia and low or high-grade dysplasia). The
independent variables were sociodemographic, clinical, endoscopic
and therapeutic.

Statistical analysis was performed using SPSS 18.0. The analysis
of the qualitative variables was performed by Chi2 and Fischer
exact tests. A p < 0.05 was considered statistically significant. The
association between H. pylori infection and the different variables
was studied by logistic regression in univariate and multivariate
analysis to confirm the involvement of the studied variables in H.
pylori infection.

Results

Characteristics of the study population

Our study involved 137 patients who all underwent upper
gastrointestinal endoscopy with gastric biopsy for pathological
examination, including 67 men (48.9%) and 70 women (51.1%). The
mean age was 48.3+14.6years with extremes of 10years and 83years.
One hundred and sixteen patients (84.7%) lived as a couple compared
to 14 (10.2%) who were single. Seventy-seven patients (56.6%) had
a university education compared to 6 (4.4%) who had no schooling.
More than half of the study population (74 patients, i.e. 54.4%) was
employees. And more than % were Christians (122 patients or 89.1%)
(Table 1). As co-morbidities, 31 patients (22.6%) were hypertensive,
29 patients (21.2%) were obese; diabetes and history of gastric ulcer
in first-degree relatives were found in 5 patients (3.7%) (Table 2).

Table | Distribution of socio-demographic characteristics of the study population according to whether or not they carry H. pylori infection

H. pylori

Socio-demographic characteristics

Yes [n = 98(71,5%)]

No [n = 39(28,5%)]

Age (Average in years) 47.3 50.9 0.1901
Gender 0.7089
Male 49(35.8%) 18(13.1%)

Female 49(35.8%) 21(26.9%)

Marital Status 0.6392
Single 11(8.0%) 3(2.2%)

As A Couple 83(60.6%) 33(24.1%)

Divorced 1(0.7%) 00

Widow(Er) 3(2.2%) 3(2.2%)

Level of Edducation 0.5039
Primary 16(11.8%) 6(4.4%)

Secondary 19(14.0%) 12(8.8%)

Superior 58(42.7%) 19(14.0%)

Unschooled 4(2.9%) 2(1.5%)

Profession 0.6326
Liberal 31(22.8%) 13(9.6%)

Reseller 10(7.4%) 1(0.7%)

Employee 51(37.5%) 23(16.9%)

Pupil/Student 5(3.7%) 2(1.5%)
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Table Continued...

H. pylori

Socio-demographic characteristics
Yes [n = 98(71,5%)] No [n = 39(28,5%)]

Religion 0.2336
Islam 9(6.6%) 5(3.7%)

Christianity 89(64.9%) 33(24.1%)

Animism 00 1(0.7%)

Table 2 Distribution of medical history according to whether or not H. pylori infection was carried

H. pylori
Background P
Yes [n = 98(71,5%)] NO [n =39(28,5%)]
Obesity 0.8173
Yes 20(14.6%) 9(6.6%)
No 78(56.9%) 30(21.9%)
Diabetes 1.000
Yes 4(2.9%) 1(0.7%)
No 94(68.6%) 38(27.7%)
Hta 0.3680
Yes 20(14.6%) 11(8.0%)
No 78(56.9%) 28(20.4%)
Cirrhosis
Yes 00 00
No 98(71.5%) 39(28.5%)
Hiv
Yes 00 00
No 98(71.5%) 39(28.5%)
Alcoholism 0.2847
Yes 00 01(0.7%)
No 98(71.5%) 38(27.7%)
Gastric Ulcer Grade | 0.6229
Yes 3(2.2%) 2(1.5%)
No 95(69.3%) 37(27.0%)
Gastric Cancer Grade | 1.000
Yes 2(1.5%) 1(0.7%
No 96(70.1%) 38(27.7%)
Other Background 0.4146
Yes 5(3.7%) 3(2.2%)
No 92(64.7%) 36(26.5%)
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The main clinical manifestations that motivated the UGE were
diverse but dominated by epigastric disorders in 92 patients (67.2%),
painful dyspepsia in 25 patients (18.3%), painless dyspepsia in 8
patients (5.8%), non-specific abdominal pain in 5 patients (3.7%), and
upper GI hemorrhage in 14 patients (10.2%).

Prevalence of H. pylori infection and gastric pre-
neoplastic lesions

The prevalence of H. pylori in the study population was 71.5%
(98/137). Among the 98 patients with H. pylori, 58 (59.2%) were
naive to any eradication treatment, while 40 (40.8%) had previously
received at least one H. pylori eradication treatment (Table III).
Depending on whether or not the patients had been pre-treated for
H. pylori, the search for H. pylori was positive in 40 pre-treated
patients out of 63 (63.5%) compared to 58 patients out of 74 (78.4%)
for patients naive to any eradicant treatment, with a p=0.057 (non-
significant difference). According to the place of analysis, for samples
sent to France, the search for H. pylori was positive in 31 cases
(73.8%), and for those tested in Benin it was positive in 67 cases
(70.5%), with a p=0.693 (non-significant difference).

Histologically, the pre-neoplastic lesions noted were gastric
atrophy in 35 patients (including 25 H. pylori positive), intestinal

Table 3 Distribution of H. pylori infection by prior treatment status

Copyright:

©2020 Kpossou et al. 21

metaplasia in 13 patients (including 10 H. pylori positive) and low
grade dysplasia in 14 patients (including 12 H. pylori positive); high
grade dysplasia was found in one patient who was H. pylori negative.
One case of gastric adenocarcinoma was noted.

Factors associated with H. pylori infection

H pylori were present in patients with an average age of 47.26years.
However, neither age (p=0.1901) nor sex (p=0.7089) was associated
with H. pylori infection (Table 1). Furthermore, in our study, other
socio-demographic factors such as marital status (p=0.6392), religion
(0.2336), occupation (p=0.6326), and education (p=0.5039) were not
associated with H. pylori infection (Table 2). Similarly, none of the
co-morbidities studied were associated with H. pylori infection (Table
2). Furthermore, endoscopically, the prevalence of H. pylori appeared
to be higher in cases of pangastritis (65.69%), but this association
was not statistically significant (p=0.7243) (Tables 3&4). Previous
treatment was not associated with H. pylori infection (p=0.057).
However, the type of previous treatment appears to be statistically
associated (p=0.0182), with triple therapy including Amoxicillin-
metronidazole being associated with more positive cases of H. pylori
infection (30.16%) (Table 3).

H. pylori

Previous H. pylori eradication

treatment Yes [n = 98(71.5%)] No [n = 39(28,5%)]
Previous Treatment For H. Pylori 0.0602
Yes 40(29.2%) 23(16.8%)
No 58(42.3%) 16(11.7%)
Type of Previous Treatment 0.0182
Amoxicillin-Metronidazol 19(30.2%) 4(6.4%)
Amoxicillin-Clarithromycin 7(11.1%) 11(17.5%)
Clarithromycin-Metronidazol 3(4.8%) 00
Sequential 10(4.8%) 7(11.1%)
Amoxicillin-Levofloxacin 00 00
Bismuth Therapy 2(3.2%) 00
Table 4 Distribution of H. pylori infection by endoscopic appearance
H. pylori
Endoscopic data ]
Yes [n = 98(71.5%)] No [n = 39(28.5%)]
Antral Gastritis 0.4453
Yes 8(5.8%) 1(0.7%)
No 90(65.7%) 38(27.7%)
Fundic Gastritis 0.4898
Yes 1(0.7%) 1(0.7%)
No 97(70,8%) 38(27.7%)
Pangastritis 0.7243
Yes 90(65.7%) 37(27.0%)
No 8(5.8%) 2(1.5%)
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Table Continued...
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H. pylori

Endoscopic data
Yes [n = 98(71.5%)]

No [n = 39(28.5%)]

Gastric Ulcer

Yes 9(6.6%)
No 89(65.0%)
Duodenal Ulcer

Yes 5(3.7%)
No 93(67.9%)
Gastric Tumor

Yes 2(1.5%)
No 96(70.1%)
Other Lesion

Yes 13(9.5%)
No 85(62.0%)

0.5404
5(3.7%)
34(24.8%)

0.6743
1(0.7%)
38(27.7%)

1.000
1(0.7%)
38(27.7%)

0.2314
2(1.5%)
37(27.0%)

Discussion

The prevalence of H. pylori in our series is 71.5% and confirms
that Benin is a developing country like most African countries, some
South American and West Asian countries.'* There was no significant
variation in the presence of H. pylori by age and socio-economic
factors in our series, contrary to the results of Hunt et al.! Sokpon et
al.” and Odigie et al.?! reported a significant association with female
sex, whereas most African studies did not find a statistically significant
relationship between sex and H. pylori.*>"** H. pylori infection is
frequently associated with certain socio-demographic factors such
as living conditions (promiscuity, access to drinking water), level of
education, lifestyle, and occupation.!#71221 None of these factors
classically associated with H pylori infection were found in our series.
This could be explained by the fact that most of the patients included
were living in urban areas in Cotonou.

Approximately 1/3 of the previously treated patients still had H.
pylori, with the highest rate in the batch of those who used amoxicillin
and metronidazole in combination with PPI. Indeed, the only effective
treatment currently available for H. pylori infection involves the use
of antibiotics. This observed result could be related to resistance
or recontamination. The main mechanisms for the development of
antibiotic resistance in H. pylori include mutations that alter the ability
of antibiotics to bind to ribosomes and interfere with protein synthesis;
mutations that affect DNA replication and transcription and modify
penicillin-binding proteins involved in peptidoglycan biosynthesis.**
This resistance is therefore multifactorial and depends not only on
the possibility of the germ to mutate but also on the free access to
antibiotics allowing an abusive and uncontrolled use that would nest
the mutation at the gene level.” Resistance to metronidazole has been
reported in most African countries'* and may be due to open access
and misuse. This study did not assess the level of antibiotic resistance
of H pylori.

The endoscopic aspects of the lesions were dominated by the
pangastritis aspect in our study. This finding corroborates most of the
studies carried out in Africa on this subject.”**?? Gastritis is thought
to result from an inflammatory and immunological response induced
by H. pylori.* In patients infected with H. pylori in our series, pre-

neoplastic lesions were noted such as gastric atrophy in 7.1% of cases,
intestinal metaplasia in 7.69% of cases and low grade dysplasia in
8.57% of cases. These values are slightly lower than those reported
by Darré et al.” in Togo, where 99% of H. pylori positive patients
had glandular atrophy and 85% had intestinal metaplasia.® Sokpon
found a statistically significant relationship between these lesions
(fundal and anal atrophy, fundal metaplasia) and H. pylori.’ The near-
constancy of chronic gastritis in southern countries is probably related
to the early onset of H. pylori infection, which occurs most often in
childhood."

Our study has the interest to evaluate the prevalence of H. pylori in
Benin using histology which offers the advantage of good sensitivity
and specificity, but also to type the associated gastritis for a good
patient follow-up (therapeutic and endoscopic evaluation of the
response to treatment). However, its accessibility poses a problem
due to its cost, which is often not accessible to everyone. The main
limitation of this study is the small number of patients included.

Conclusion

The prevalence of H. pylori is high in our series, at 71.5%. It is
not significantly associated with any of the socio-demographic factors
studied, nor with any co-morbidity. Gastric atrophy was the most
common pre-neoplastic lesion. The lack of difference between pre-
treated patients and those naive to any eradicant treatment raises the
suspicion of either a high level of antibiotic resistance or frequent
re-infections in the study population. It is desirable to conduct studies
to measure the sensitivity of H. pylori infection to antibiotics in our
country.
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