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1.  INTRODUCTION

Helicobacter pylori is the only bacterium that colonizes the human 
stomach where it can cause gastric ulcers, gastritis and potentially 
lead to stomach cancer [1]. Indeed, WHO recognized H. pylori as 
the only bacterial carcinogen in 1994 [2]. It infects more than half 
of the world’s population; its prevalence varies according to the 
populations, even within the same country [3]. The prevalence 
of H. pylori infection is influenced by several factors such as age, 
socio-economic status, ethnicity, and inter-family relations [4]. 
Pathways of transmission of H. pylori infection have been sug-
gested [5]. It has been detected in saliva [6], vomit [7], gastric reflux 
product, and stool [8]. The most likely mode of transmission is 
from person to person by either the oral–oral route or perhaps the 
fecal–oral route [9]. Currently, to detect the presence of H. pylori 
infection, several methods are available (rapid urease test, bacterial 
culture, molecular tests involving PCR, histology, breath test, look-
ing for antibodies in the blood or urine, and looking for antigens in 
the stool, etc.) [10]. Treatments for H. pylori infection consist of the 

combined administration of antibiotics and gastric anti-secretory 
drugs, mainly Proton Pump Inhibitors (PPIs). Today, PPI-based 
triple therapy is the most commonly used method worldwide [11].  
In Algeria, the high prevalence of H. pylori and the spread of this 
bacterium are alarming; moreover, its association with serious 
gastric pathologies requiring deep research in epidemiology by 
studying the impact of epidemiological factors includes socio-
economic status, nutritional status, hygiene, urbanization, and 
methods of diagnosis [12]. In addition, investigations have to 
be involved concerning the gastric pathologies associated with  
H. pylori and, much more, gastric cancer which is generally related 
to this bacterium [13]. In terms of diagnosis, it should be applied 
bacterial culture and characterization of different strains of  
H. pylori that allow the determination of its sensitivity to antibi-
otics (antimicrobial resistance) and its virulence factors to apply 
therapeutic tests for the purpose of diagnosis and eradication of  
H. pylori to reduce the risk of developing gastric cancer [14]. In 
Algeria, in particular, it requires the improvement of sanitary condi-
tions and therapeutic strategies of patients suffering from H. pylori- 
related gastric diseases to decrease the prevalence of this infection. 
Since 2000 there were no any studies in the field of epidemiology. 
However, the prevalence of this infection was very high. Through 
this study, our objective was the estimation of prevalence of  

A RT I C L E  I N F O
Article History

Received 10 August 2019
Accepted 18 May 2020

Keywords

Helicobacter pylori
infection
digestive symptoms
gastric pathology
Algeria

A B S T R AC T
Background:  The purpose of this study was to assess the prevalence of Helicobacter pylori infection in Algerian patients with 
peptic disorders and evaluate the impact of different epidemiological factors (age, sex, sampling site, presence or absence of  
H. pylori, and type of pathology related to this bacterium).
Methods:  We undertook a retrospective and descriptive study on a series of 735 symptomatic patients identified in the laboratory 
of pathological anatomy at Hassani Abdelkader University Hospital Center of Sidi Bel Abbes, Algeria, over a period of 16 years 
from January 2002 to December 2017. All patients had benefited from a high gastroscopic fibroscopy and the diagnosis was 
made by histological examination (hematoxylin–eosin staining). The epidemiological factors, as well as the main gastric diseases 
related to this bacterium, were studied.
Results:  The prevalence of H. pylori infection was 66.12%. The infection was more important in the age group 60–69 years 
(71.43%). The prevalence of H. pylori infection was statistically higher in women than in men (69.3% vs. 60.7%, p < 0.01).
The antral region was most colonized by H. pylori (71.73%). In addition, the infection was associated mainly with atrophic 
gastritis (69.65%).
Conclusion:  In this context, the identification of epidemiological data would be of great value in guiding strategies to control 
the spread of this bacterium.
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Table 1 | Percentage of patients infected or not with H. pylori

Population Number Percentage (%)

Population infected with H. pylori 486 66.12
Population not infected with H. pylori 249 33.88
Total 735 100

χ2 = 76.42, p < 0.01.

Table 2 | Prevalence of H. pylori infection by age group

Age group Number Prevalence (%)

0–19 10 55.56
20–29 52 61.18
30–39 93 66.43
40–49 104 67.53
50–59 83 66.40
60–69 80 71.43
70–79 58 63.04
80–89 6 66.67

χ2 = 3.77, p < 0.01.

H. pylori infection in Algerian patients with peptic disorders col-
lected over a period of 16 years from January 2002 to December 
2017 at the University Hospital Center in Sidi Bel Abbes, Algeria, 
and evaluation of the impact of different epidemiological factors 
(age, sex, sampling site, presence or absence of H. pylori, and type 
of pathology related to this bacterium).

2.  MATERIALS AND METHODS

2.1.  Study Site

The city of Sidi Bel Abbes is located in the west of Algeria at the 
crossroads between the big cities of this part of the country. Its pop-
ulation is estimated at 212,935 inhabitants (year 2010) and covers 
an area of 9,150.63 km². It has two specialized hospitals, three 
public hospitals, seven public health facilities of proximity, and one 
University Hospital Center. The latter was selected for data collec-
tion because there is an anatomopathological investigation unit 
and a gastro-enterology department that provides fibroscopy. Both 
services are located in the same setting (collaboration between the 
two services), which makes it very easy for the patient to follow-up.

2.2.  Study Population

It is a retrospective and descriptive study on 735 patients (463 
women and 272 men) who are between 6 and 87 years old, over 
a period of 16 years from January 2002 to December 2017. They 
presented digestive symptoms (abdominal pain, vomiting, nausea, 
gastric burn) and have benefited from a high digestive fibroscopy. 
The medical form mentioned the name, age, sex, nature of the  
sampling site, and clinical diagnosis.

2.3.  Inclusion Criteria

1.	 Patients of origin from the region of Sidi Bel Abbes.

2.	 Patients with gastroduodenal diseases.

3.	 Each patient was undergoing a gastric biopsy.

2.4.  Study Design

The gastroenterologist had performed a high digestive endoscopy, 
which had allowed biopsy sampling, often at the level of the antral 
regions, sometimes at the antro-fundic or pyloric. These biopsies were 
often fixed with formalin and they constitute the biological material 
object of histopathological examination. Then they were sent to the 
Laboratory of Anatomo-cyto-pathology for a histological study.

The histological examination of gastric biopsies by hematoxylin–
eosin staining which makes it possible to determine the type of 
histological lesions caused by H. pylori, has always been supple-
mented by slow Giemsa staining, which gives a better contrast for 
the bacterium. This examination makes it possible to obtain a good 
morphological quality of the abnormalities of the gastric mucosa, 
notably an inflammation or an atrophic process.

2.5.  Data Collection

1.	 The first step was to look for cases of gastroduodenal  
diseases from the histopathological examinations on gastric 
biopsies.

2.	 The second step was to determine the cases of gastroduodenal 
diseases caused by H. pylori or not.

3.	 The third step was to study the distribution of gastroduodenal 
diseases due to H. pylori by sex, age groups, sampling site, and 
type of gastric pathology associated with this bacterium.

2.6.  Statistical Analysis

Descriptive statistics, count and percentage, were calculated using 
SPSS version 24.0 (IBM Corp. Released 2016. IBM SPSS Statistics 
for Windows, Armonk, NY, USA). A non-parametric one-sample  
Chi-square test (p ≤ 0.01) was performed to assess differences 
among proportions of the population in terms of test (negative  
and positive), age, sex, sampling site, and type of gastric pathology 
associated with H. pylori.

3.  RESULTS

Among the 735 patients with peptic diseases, we found 486  
H. pylori infected patients who give an infection rate of 66.12% 
(Table 1).

Table 2 shows the prevalence of H. pylori infection by age group. 
The difference of values between ages gave a maximum rate of 
71.43% in patients aged between 60 and 69 years. Indeed, we have 
noted a frequency of 55.56%, 61.18%, 66.43%, 67.53%, 66.40%, 
63.04%, and 66.67% of H. pylori infection in the age group and 
ranging successively for ‘0–19’, ‘20–29’, ‘30–39’, ‘40–49’, ‘50–59’, 
‘70–79’ and ‘80–89’ years.
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Table 3 | Prevalence of H. pylori infection by sex of patients

Sex Number Prevalence (%)

Female 321 69.33
Male 165 60.66

χ2 = 5.75, p < 0.01.

Table 4 | Prevalence of H. pylori infection by sampling site

Sampling site Number Prevalence (%)

Antrum 439 71.73
Fundus 33 32.35
Antrum–Fundus 14 66.67

χ2 = 60.53, p < 0.01.

Table 5 | Rates of different gastric pathologies in the population 
associated with H. pylori

Pathology associated 
with infection Number Prevalence (%)

Atrophic gastritis 358 69.65
Superficial gastritis 85 55.56
Interstitial gastritis 43 63.24

χ2 = 10.73, p < 0.01.

A one-sample Chi-square test was conducted to assess whether 
women are more susceptible to the disease incidence than men. 
Results showed that the prevalence was 69.3% in female, which is 
statistically greater than in male (60.7%) (Table 3).

The obtained results, with regard to the distribution of H. pylori 
according to the sampling site, showed that the proliferation site 
of H. pylori was the antrum with excellence. Indeed, 71.73% of the 
lesions are attributed to the antrum and 66.67% was observed at 
the antrum–fundus level. On the other hand, the fundus remained  
the least infected site with 32.35% (Table 4).

All these patients had gastric diseases at different levels of the 
stomach. Among the patients infected with H. pylori, 69.65%  
suffered from atrophic gastritis, 55.56% are carriers of superficial 
gastritis, and 63.24% had interstitial gastritis (Table 5).

4.  DISCUSSION

Helicobacter pylori prevalence of symptomatic patients ranges 
between 70% and 95% in developing countries and between 30% 
and 50% in developed countries [15]. In Morocco, the prevalence 
of H. pylori infection is 69.2% corresponds well to the prevalence 
noted in developing countries [16]. While in our studied popula-
tion, the prevalence rate was 66.12%. Although our results are those 
of a study limited to the population attending the specialized endos-
copy care center, they corroborate with other work done in Algeria. 
In particular, the study based on the histological analysis (Pathology 
department of the Mustapha Pacha University Hospital Center  
in Algiers over a 5-years period from January 1996 to December 
2000) on a series of 3411 patients suffering from a gastric pathology, 
revealed a prevalence of 75% infection [12]. Serological studies of 
Raaf et al. [17] reported a prevalence of H. pylori in the Algerian 

population; 56%. According to Faik [18], the prevalence was 71% in 
Algeria in 2000. In comparison with developed countries like France 
46.9%, England 35.5% and Belgium 32.7% [19], 15% in Spain, 10% 
in Sweden and 1.8% in Japan [17] and Switzerland (18.9%) [15], 
our results are much higher. In developing countries, the prevalence 
remains the highest; 90% in Egypt [20], 94% in Libya [21], 80% in 
Saudi Arabia [22], 69% in Ivory Coast [23], 82.8% in Senegal [24], 
87% in Nigeria, 97% in Gambia and 75.4% in Ghana [25], 82% in 
Madagascar [26], and 68.3% in Cameroon [27]. This frequency is 
thus related to socio-economic status and levels of hygiene [28].

The results of this study indicate that females were the most 
infected by H. pylori compared with the males. However, Malaty 
[29], reported that it is generally accepted that men and women 
have the same risk of becoming infected at any age. Elmanama et al. 
[30] demonstrated that both sex are infected by H. pylori, confirm-
ing the results of our series. In contrast, other studies have found a 
male predominance [26,31].

Concerning the prevalence of H. pylori infection by age, we obtained 
a peak rate (71.43%) affecting the ‘60–69’ age group. This average 
is higher than those found by Joutei et al. [32], which revealed a 
rate of 11% among subjects in the ‘60–70’ age groups. For Ivorian, 
no significant difference has been reported for age groups [33]. It 
is argued that in Africa, every adult, regardless of socio-economic 
status, had a childhood in an environment that is conducive to con-
tamination [34]. Our results are similar to those in European coun-
tries, which are around 60 years old [25]. It has been reported that 
the prevalence of H. pylori infection increased by age manner [35].

The antrum is colonized by H. pylori in 71.73% of our population. 
The same results were found by Attaf et al. [36] which attributed 
70.9% of lesions to this site, and Joutei et al. [32] with 73%. In another 
study, these values remain higher than those reported by Binan et al. 
[37] who attributed 40.0% of H. pylori lesions to the antral site.

Helicobacter pylori is at the origin of the occurrence of several  
gastric pathologies. It is at the origin of 80% of chronic atrophic 
gastritis resulting from the inflammatory and immunological 
response induced by this bacterium [38], 1–10% gastroduodenal 
ulcers, and 1–3% gastric cancers [39]. These results are consis-
tent with those found in our study. Indeed, H. pylori is most often 
linked to atrophic gastritis (69.65%). Concerning superficial and 
interstitial gastritis, the evidence of the involvement of H. pylori 
in these pathologies remains less documented. It should be noted 
that a population suffering from gastritis caused by H. pylori would 
constitute a risk for the occurrence of cancer [13].

5.  CONCLUSION

The results of this research indicate a high prevalence of patients 
infected with H. pylori in the study population. This prevalence 
varied according to age, sex, sample site, and gastric pathology asso-
ciated with this infection. Further studies are needed for a better 
understanding of the epidemiological aspects in order to guarantee 
an improvement in the treatment of patients infected with H. pylori.
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