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Abstract

Introduction: Helicobacter pylori (H.pylori) infection is 
recognized as a worldwide problem, mainly in developing 
countries where infection reaches 80% of the population. 
H.pylori is associated with various gastric diseases, mainly, 
many benign, premalignant and malignant lesions of the 
gastric mucosa. The aim of our study was to determine 
the prevalence of H.pylori infection and to highlight the 
determinants of the infection as well as the gastric lesions 
associated with this bacterium in a Moroccan population. 

Patients and Methods: A total of 162 asymptomatic 
subjects collected from Casablanca blood transfusion, 
and 254 patients suffering from various gastric lesions 
collected from gastroenterology and oncology services of 
the IbnRochd CHU, were targeted typing of gastric lesions 
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and H.pylori status were performed by Histological 
examination and ELISA test. 

Results: Our results showed a high prevalence of H. 
pylori infection in asymptomatic and gastric diseases 
patients. We noticed that the worsening of gastric lesions 
related to H.pylori infection increases with age, and it was 
influenced bytobacco consumption and the living area. 

Conclusion: Our study showed that gastric cancer was 
more occurred in rural areas than in urban areas.It is 
necessary to update the recommendations regarding 
diagnosis, treatment of H. pylori infection and follow-up 
of the patients to avoid the evolution of simple chronic 
gastritis to gastric cancer. 

Keywords: Helicobacter pylori, gastric carcinogenesis, 
prevalence.

Introduction
Helicobacter pylori (H. pylori) is considered an 

important public health problem and perhaps the most 
widespread infectious disease in the world. More 
than 50% of the world’s population is estimated to be 
infected with this pathogen. The distribution of the 
prevalence is characterized by a large geographical 
disparity throughout the world and it is also positively 
correlated with population density and inversely with the 
socioeconomic status of sanitation and hygiene[1,2]. In 
developing countries, more than 80% of the populations 
are affected by this pathogen, even at young ages[3]. 
Unlike in developed countries, the prevalence of infection 
is generally less than 40% and is considerably lower 

in children and adolescents than in adults and elderly 
people [4].

Although colonization with H. pylori is not actually a 
disease, it is a condition that affects the relative risk of 
developing various gastric disorders. H.pylori infection 
is a chronic gastric infection that could increase with 
age and has emerged as a major cause and milestone 
for initiation and promotion of precancerous lesions of 
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the stomach, including atrophic gastritis. chronic (AG), 
intestinal metaplasia, gastric dysplasia and gastric 
cancer [5,6]. H.pylori is officially declared in 1994 by 
the International Agency for Research on Cancer as 
a carcinogenic agent. This pathogen is associated 
with significant morbidity and mortality worldwide, 
and the most important in terms of mortality is gastric 
adenocarcinoma [5,7]. 

The knowledge of epidemiological data concerning this 
infection in Morocco will make it possible to evaluate the 
incidence of H. pylori infection and the risk of developing 
gastric pre-neoplastic lesions and gastric cancer, in 
order to make clinicians aware of the important problem 
of this bacterium and to update the recommendations 
concerning the diagnosis, the treatment of H. pylori 
infection and the follow-up of the patients, in order to 
avoid the evolution from a simple chronic gastritis to 
an adenocarcinoma gastric. In this context, our study 
aims to estimate the prevalence of H. pylori infection in 
our territory, to determine the non-pre-neoplastic and 
neoplastic gastric lesions that are associated with this 
infection, and to highlight the epidemiological factors of 
infection and gastric lesions, while revealing the different 
associations existing between all these factors. 

Patients and Methods

Study Population and Data Collection
A total of 416 subjects born and living in Morocco 

were enrolled in the present study. The population is 
divided in two categories: the first category includes 
162 asymptomatic healthy subjects recruited from the 
Regional Transfusion Center of Casablanca and the second 
category includes 254 patients suffering from various 
gastritis lesions (chronic gastritis, atrophic gastritis, 
intestinal metaplasia, gastric cancer, and other gastric 
diseases) recruited from departments of Gastroenterology 
and Oncology at the Ibn Rochd University Hospital Center. 
Blood samples have been sampled from all participants. 
Three biopsies (1 antrum, 1 fundus, 1 lesser curvature) 
were sampled from patients admitted for endoscopy. 

Clinical information about demographic characteristics 
of participants including age, sex, place of birth, drugs 
consumption (antibiotics, proton pump inhibitors, 
nonsteroidal anti-inflammatory drugs, smoking and 
alcohol habits) was collected using a structured 
survey. Written informed consent was obtained from all 
participants.

Histopathology Test 
Biopsies of mucosa were made with disposable 

clamps, immediately placed in a receptacle containing 

the fixative (10% formalin) and taken to the laboratory 
of Histo-Cytopathology of Pasteur Institute of Morocco, 
where they were embedded in paraffin blocks, sectioned 
and stained in hematoxylin and eosin for conventional 
histological examination and detection of H. pylori.

Serology Test 
Serological detection of H. pylori infection was 

performed by the quantitative IgG ELISA, using a 
commercially available kit (EUROIMMUN, D-23560 
Lubeck (Deutschland)). A cut-off value of antibody 
concentration ≥ 20 RU/mL were considered positive.

Statistical Analysis
Data analysis were performed by using R Version 

1.1.456 - © 2009-2018 RStudio, Inc. The descriptive 
data are presented as frequencies and means ± standard 
deviations (SD). The differences between the groups were 
analyzed with a t-test for continuous variables and a 
Chi-square test for categorical variables. The Wilcox test 
and Fisher’s exact test were used for small samples. The 
differences were considered significant at p < 0.05.

Results

Epidemiological study of the prevalence of 
H. pylori in an Asymptomatic population

Description of Studied 
Asymptomatic Population

The population of 162 asymptomatic subjects is 
composed of 65 (40%) women and 97 (60%) men, with 
an average age of 37 ± 12.3 years (range 18 to 69 years). 
This population was divided into 4 groups according to 4 
age groups: [18-30 years] containing 59 subjects, [31-40 
years] containing 40 subjects, [41-50 years] containing 
30 subjects, [51-70 years] containing 33 subjects. 128 
of these participants were living in urban areas and 34 
in rural areas. The epidemiological data of the population 
studied is described in Table 1.

The overall prevalence of H. pylori 
infection in the Asymptomatic 
population and social factors

The overall prevalence of H. pylori infection was noted 
very high in our region (Table 1). In total, 92.6% (150/162) 
of the asymptomatic population were seropositive for H. 
pylori. The prevalence of H. pylori in men and women was 
90.7% and 95.4%, respectively, suggesting that there 
was no significant difference between the two genders 
(p-value = 0.36) in terms of H. pylori seropositivity.
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The distribution of H. pylori according to age has 
shown that the prevalence of infection is high and similar 
in all age groups (Table 1). For the [18-30] age group 
the prevalence was 93.2%, in [31-40] age group was 
92.5%, in [41-50] age group was 96.6%, and 87.9% 
in [51-70] age group. We remarked that the difference 
in the distribution according to age was not statistically 
significant between groups (p-value = 0.52), and this 
prevalence was and remains always high in our territory.

Regarding living area effect, our results showed that 
the prevalence of infection was higher in rural areas 
100% (34/34 cases) than in urban areas 90.5% (115/127 
cases), and the 12 cases with negative H.pylori status 
they were all came from an urban setting. An association 
between the living area and H. pylori infection could be 
remarkable but statistically still not significant (p-value 
= 0.07) (Table 1). 

Prevalence of H. pylori infection and 
consumption of tobacco and alcohol

Our study showed that there was no association 
between the prevalence of H. pylori infection and the 
single consumption of tobacco or alcohol (p-value = 

0.3, p-value = 1 respectively) (Table 1). But a significant 
positive risk relationship was observed between the 
combination of cigarette and alcohol consumption and H. 
pylori infection (p-value = 8e-05). We have noticed that 
all subjects with negative H.pylori status do not consume 
either tobacco or alcohol, while subjects who consume 
both tobacco and alcohol are all H.pylori positive. 

Study of the involvement of H. pylori in 
pathologies, and gastric carcinogenesis

Description of the Symptomatic 
population studied

A total of 254 patients with gastric diseases were 
included in this study. The average age of patients was 49 
± 15.2 years. Among this population, 46.8% were men 
aged 47 ± 13.8 years and 53.2% were women aged 50 
± 16.5 years (table2). According to the gastric lesions, 
our population was divided to152 patients (59.8%) with 
chronic gastritis (CG), 31 patients (12.2%) with atrophic 
gastritis (AG), 18 patients (7.1%) with intestinal metaplasia 
(IM), 38 patients (14.9%) with gastric cancer (GC),and 15 
patients (6%) have suffered from other gastric diseases.

H.pylori positive H.pylori negative P-value 

Facteurs (n) N  (%) N (%)

Gender
 Men (97)
 Women (65)

88 (90.7%)
62 (95.4%)

9 (9.3%)
3 (4.6%)

0.36

Age
 18-30 (59)
 31-40 (40)
 41-50 (30)
 51-70 (33)

55 (93.2%)
37 (92.5%)
29 (96.7% )
29 (87.9%)

4 (6.7%)
3 (7.5%)
1 (3.3%)
4 (12.1%)

0.52

The living area
 Rural (34)
 Urban (128)

34 (100%)
116 (90.6%)

0 (0%)
12 (9.4%)

0.07

Tobacco 
 yes (15)
 No (138)
Alcohol
 yes (5)
 No (148)

15 (100%)
131 (91.3%)

6  (100%)
144 (91.9%)

0 (0%)
13 (8.7%)

0 (0%)
12 (100%) 

0.3

1

Tobacco+ alcohol 
 Yes + Yes
 Yes + No
 No + Yes
 No + No

4  (2.6%)
11  (7.18%)
1  (0.65%)
125 (81.7%)

0 (0%)
0 (0%)
0 (0%)
12 (7.8%)

8e-05

Total 150 (92.6%) 12 (7.4%)

Table 1: Prevalence and Risk Factors for Helicobacter pylori Infection in Asymptomatic population



10

Helicobacter pylori and gastric carcinogenesis, Boura Hasna, et. al.

Prevalence of H. pylori infection in 
patients with gastric diseases

The overall prevalence of infection was observed high 
in patients with gastric diseases (table 2). Of the 254 
patients, 241 (95%) were positive for H. pylori infection 
and only 13 patients (5%) were negative. H. pylori was 
detected in 145 out of 152 (95%) patients with chronic 
gastritis, 30 out of 31 (97%) with atrophic gastritis, 18 
(100%) with intestinal metaplasia, 35 out of 38 (92%) 
with gastric cancer and 13/15 (93%) with other gastric 
conditions.

Study of the impact of age on 
the severity of gastric lesions 
characteristic of carcinogenesis

The evaluation of the effect of age on the exacerbation 
and severity of gastric lesions related to H. pylori infection 
demonstrated a significant positive association between 
advancement in age and worsening of gastric lesions 
(p-value = 0.0014). In fact, it has been observed that 
chronic gastritis occurs at an early age of [20 to 40 
years] with a maximum rate of 40%, followed by atrophic 
gastritis which appeared with an optimal ratio of 33% 
in the age of [41 to 50 years] and 30% in [51 and 60 
years] followed by intestinal metaplasia, which occurred 
mainly in the age group [51 to 60] and [61 to 90] with a 

Table 2: Helicobacter pylori Infection and Risk Factors for Gastric Carcinogenesis Lesions

rate of 39% and 22% respectively. Finally, gastric cancer 
occurred significantly at a later age (61 to 90 years) with 
a rate of 51% (table2).

Study of the impact of gender on gastric 
lesions characteristic of carcinogenesis

The distribution of gastric diseases related to H. pylori 
infection according to gender has revealed a distinct 
disparity (table2). In fact, the advanced precancerous 
lesions IM and gastric cancer were registered more in 
men (72.2%, 54.2% respectively) than in women (27.7%, 
45.7% respectively), whereas chronic atrophic and non-
atrophic gastritis were abundantly recorded in women 
(66.7%, 53.8% respectively) compared to men (33.3%, 
46.2% respectively). However, statistically, the difference 
was not significant (p-value = 0.056).

Study of the impact of tobacco and 
alcohol on the severity of gastric lesions 
characteristic of carcinogenesis

Our study showed that smoking and alcohol 
consumption can play a permissive role in gastric 
carcinogenic transformation (table 2). We found that 34% 
of cancerous patients were tobacco users compared to 
17% of IM, 13% of GA and 16% of CG. The difference was 
marked significant between chronic gastritis and gastric 

CG AG IM GC P-value 

Facteurs (n) N  (%) N (%) N (%) N (%)

H.pylori positive
H.pylori negative

145 (95.4)
7  (4.6)

30 (96.8)
1 (3.2)

18 (0)
0 (100)

35 (92.1)
3 (7.9)

Gender (H.pylori positive)
 Men
 Women 

67 (56)
78 (44)

10 (35.5)
20 (64.5)

13 (72.2)
5 (27.8)

19 (52.6)
16 (47.4)

0.056

Age (H.pylori positive)
 20-40 
 41-50 
 51-60
 61-90

58 (40)
35 (24.1)
29 (20)
23 (15.9)

4 (13.3)
10 (13.3) 
9 (30)
7 (23.4)

4 (22.2)
3 (16.7)
4 (22.2)
7 (38.9)

5 (14.3)
8 (22.9)
4 (11.4)
18 (51.4)

0.0014

The living area (H.pylori positive)
 Rural 
 Urban

23 (15.9)
122 (84.1) 

11 (36.7)
19 (63.3)

9 (50)
9 (50)

22 (62.9)
13 (37.1)

 
5e-08 

Tobacco (H.pylori positive)
 Yes 
 No 

23 (15.9)
122 (84.1)

4 (13.3)
26 (86.7)

3 (16.7)
15 (83.3)

12 (34.3)
23 (65.7)

CG vs AG= 0.09
CG vs IM=0.3
CG vs GC= 0.02

Alcohol (H.pylori positive)
 Yes 
 No 

12 (8.3)
133 (91.7)

1 (3.3)
29 (96.7)

2 (11.1)
16 (88.9)

4 (11.4)
31 (88.6)

0.6
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cancer (p-value = 0.02). Regarding the effect of alcohol 
consumption on the severity of gastric lesions, the present 
study showed that 11% of cancerous patients and 11% 
of IM were alcohol users, compared to 8% of CG and 3% 
of GA. Nevertheless, the difference was not statistically 
significant (p-value = 0.65).

Study of the association between place 
of birth and severity of gastric lesions

The study of the association between place of birth 
and the types of gastric lesions showed a remarkable 
difference (p-value = 5.331e-08).Chronic and atrophic 
gastritis were more frequently recorded in the urban 
population (63.4%, 84.1% respectively) than in the rural 
population (36.6%, 15.9% respectively), the IM were 
distributed similarly between both groups, whereas gastric 
cancer was often transcribed in rural patients (62.9% 
respectively) than in urban patients (37.1%) (table 2).

Discussion

Epidemiological study of the prevalence of 
H. pylori in an Asymptomatic population

H. pylori infection remains a major public health problem 
worldwide. Epidemiological studies show that around 4.4 
billion people worldwide have been found to be positive for 
this bacterium. The prevalence of infection is characterized 
by a wide geographical disparity, ranging from 20% in 
developed countries to 90% in developing countries [2].

The present study showed a very high infection 
prevalence of 92.6% in our asymptomatic population. 
A similar result has been observed in some developing 
countries, such as, in Africa [eg South Africa (77.6%, 95% 
CI, 59.8-95.5), Tunisia (72.8% CI 95%, 53.7%), 91.9%), 
Libya (76.4%, 95% CI, 72.0% -80.8%), Latin America [eg 
Ecouador (72.2%, CI 95%, 63.0% -81.5%), Brazil (71.2%, 
95% CI, 66.0% -76.4%)], and in some Asian countries 
[eg Pakistan: 92%, Turkish (77.2, 71.4% -83.1%)]. Unlike 
developed countries, where the prevalence of H. pylori is 
low, such as, Switzerland (18.9%, 95% CI, 13.1% 24.7%), 
Denmark (22.1% 95% CI, 17.8% 26.5%), New Zealand 
(24.0%, 95% CI, 21.4% 26.5%), Australia (24.6%, CI 95%, 
17.2% to 32.1%) and Sweden (26.2%, 95% CI, 18.3% 
34.1%). These differences in prevalence probably depend 
on the level of urbanization, sanitation, access to clean 
water, and varied socio-economic status [2].

The study of the risk factors of H. pylori infection in 
our population showed, that gender has no effect on the 
incidence of infection and that both sexes are exposed in 
the same way at the risk of infection (p-value = 0.36), as 
in most studies [8]. In contrast, some studies where men or 
women has been linked to a larger exposure [9–11].

It is remarked at the turn of the 21st century, that 
the prevalence of H. pylori declined in the industrialized 
countries of the Western world, while it peaked at a high 
level in developing countries. Epidemiological reports have 
established that the prevalence of H. pylori increases with 
age and declines with improvement in socioeconomic 
status [1,2]. The distribution of H.pylori prevalence 
according to age have not revealed any significant 
difference between age groups (p-value = 0.52), and this 
prevalence was and still remains capped at a high level 
in our territory. In agreement with developing countries 
and unlike developed countries where prevalence is 
rapidly decreasing among young people, and the highest 
incidence is recorded in the 60-year age group [1,2,10].

An association between the living area and H. pylori 
infection was remarkable but statistically not significant 
(p-value = 0.07). We found that the 12 cases that are 
detected with H.pylori negative status all come from an 
urban setting while all rural participants were carriers 
of the bacteria. An increased risk of infection in rural 
areas has been highlighted by several studies[12–14]. 
This difference is probably associated with the level of 
sanitation, access to safe water and a varied socio-
economic status between urban and rural areas.

The study of the impact of tobacco and the consumption 
of alcohol on the risk of infection showed that there 
was no association between the H. pylori infection and 
the consumption of tobacco or alcohol (p-value = 0.3, 
p-value = 1 respectively). Similar results have been 
reported in some studies [15,16]. However, in some other 
tobacco and alcohol have been associated with H. pylori 
infection [17].

Study of the involvement of H. pylori in 
pathologies, and gastric carcinogenesis

It is well known that H. pylori infection is associated 
with the development of precancerous lesions such as 
atrophic gastritis, intestinal metaplasia and of gastric 
cancer. The prevalence of H. pylori infection in gastric 
lesions patients was very high, with a rate of 95%. This 
pathogen was detected in 95% of patients with chronic 
gastritis, 97% of patients with atrophic gastritis, 100% of 
patients with intestinal metaplasia, 92% of patients with 
gastric cancer and 93% of patients with other gastric 
pathologies. These results show agreement with several 
studies that reported the association between H. pylori 
infection and gastric diseases, precancerous lesions and 
gastric cancer[6,18–21].

The study of the impact of age on the development of 
gastric pathologies related to H. pylori infection showed 
a significant positive association between progression 
in age and worsening lesions (p-value = 0.001). In fact, 
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non-atrophic chronic gastritis appeared at an early 
age and the age group of [20 to 40 years] represents 
the category most affected by this type of lesion with 
a maximum rate of 40%, followed by Atrophic gastritis 
that appeared strongly with an optimal ratio of 33% in 
the age group of [41 and 50 years], followed by intestinal 
metaplasia, which occurred mainly in the age groups 
of [51 to 60 years] and [61 to 90] with a rate of 22% 
and 39%, respectively. Finally, gastric cancer occurred 
significantly at a later age of [61 to 90 years] with a 
rate of 51%. These results are reinforced by the Kenji 
et al study, which showed a strong positive association 
between age, H. pylori infection and the risk of gastric 
atrophy and intestinal metaplasia [22]. Also, Bounder et 
al. revealed that H. pylori infection is a chronic gastric 
infection that increases with age [23]. On the contrary, Aska 
et al, they reported that atrophic gastritis and intestinal 
metaplasia were strongly associated with H. pylori and 
not with aging[19]. 

The distribution of gastric diseases according to 
gender, showed a significant difference between the two 
genders (p-value = 0.05). We remarked that men were 
more exposure to develop severe gastric lesions (MI = 
68.8% and CG = 56.3%) than women (MI = 31.2% and 
GC = 43.7%), whereas chronic atrophic and non-atrophic 
gastritis were abundantly recorded in women (GA = 
66.7%, GC = 53.8%) than men (GA = 33.3). %, GC = 
46.2%). N Muñoz etal study showed that MI and dysplasia 
are slightly more common in men [24]. RaminNiknam, 
MD et al also showed that male sex and advanced age 
could be considered as risk factors for the formation of 
precancerous lesions [25].

The association between tobacco and alcohol 
consumption were evaluated in the present study. Our 
investigation showed that smoking can play a permissive 
role in carcinogenic transformation. We found that 34% 
of cancer patients were tobacco users compared to 
17% of MIs, 13% of GAs and 16% of CG. The difference 
was statistically significant (p-value = 0.02), which 
demonstrates the impact of smoking on the increased risk 
of gastric cancer. These results are in good agreement with 
the study by Ramin et al, who noted the stimulating role 
that tobacco plays in the evolution of gastric cancer [25]. 
Regarding the effect of alcohol consumption on the severity 
of gastric lesions, the present study showed that cancer 
patients (11%) and MI (11%) were more alcohol users than 
GC (8%) and GA (3%). However, the difference was not 
statistically significant (p-value = 0.65). Some other studies 
have reported that alcohol consumption is associated with 
increased exposure to gastric cancer risk [25].

The study of the association between the living area 
and the types of gastric lesions developed showed a 

different distribution between rural and urban area 
(p-value = 5.331e-08). We found that gastric cancer was 
more occurred in rural areas (62.9%) than in urban areas 
(37.1%). While chronic atrophic and non-atrophic gastritis 
were more frequently recorded in urban (63.4%, 84.1% 
respectively) than in rural (36.6%, 15.9% respectively). 
These results can be explained by the negligence of early 
diagnosis for the rural population and dependence on 
herbal remedies.

Conclusion
Our results showed a high prevalence of H. pylori 

infection in both populations Asymptomatic and gastric 
diseases patients. We noticed that the worsening of 
gastric lesions related to H.pylori infection increases with 
age and is associated with the living area. It is necessary 
to update the recommendations regarding diagnosis, 
treatment of H. pylori infection, and follow-up of the 
patients,mostly rural patients who represent 40% of the 
Moroccan population to avoid the evolution of simple 
chronic gastritis to gastric cancer,and to remedy this 
public health problem.
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