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Abstract 
Introduction: Gastroduodenal lesions are common in chronic kidney disease 
(CKD). They are linked to various factors including Helicobacter pylori in-
fection (H. pylori). Few data are available in Africa on H. pylori infection and 
chronic kidney disease. The aim of this study was to assess the impact of H. 
pylori infection and to describe the gastroduodenal lesions found in patients 
with chronic kidney disease. Patients and Methods: A cross-sectional study 
was conducted, February 1st to May 31st, 2021, at the Douala General Hospital 
in Cameroon. We included patients with CKD classified as stages 3 to 5 ac-
cording KDIGO classification, on hemodialysis or not, who agreed to partic-
ipate in the study. They were matched with a “control” population including 
patients with normal renal function according to sex and age (ratio 1:2). Pa-
tients on antibiotics and/or proton pump inhibitors were excluded. We col-
lected data from CKD patients and from medical records for non-CKD 
group. Each patient underwent an upper digestive endoscopy and identifica-
tion of H. pylori using a urease rapid test. Logistic regression was used to 
identify independent associations for a significance level set at p < 0.05. Re-
sults: We included 99 patients including 33 with CKD and 66 control pa-
tients. Among patients with CKD, the predominance was male (n = 18/33 or 
54.5%). The mean age was 51.2 ± 12.8 years. Arterial hypertension was the 
first etiology of CKD (n = 13 or 39.4%). The prevalence of H. pylori in pa-
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tients with CKD was 63.6% versus 37.9% in control patients (p-value = 
0.015). The main endoscopic lesions were erosive gastropathy (n = 14 or 
42.4%) and erythematous gastropathy (n = 7 or 21.2%). Patients with CKD 
were 5 times more likely to have H. pylori infection (OR = 5.69; CI 95% 0.14 - 
0.82; p = 0.017). Factors associated with H. pylori infection were chronic 
kidney disease (aOR = 1.02; CI 95% 0.14 - 0.82; p = 0.017) and hemodialysis 
(aOR = 10; CI 95% 1.08 - 91.9; p = 0.042). Conclusion: The prevalence of H. 
pylori infection is higher in patients with CKD. Endoscopic lesions are in-
flammatory. Factors associated with H. pylori infection are chronic kidney 
disease and hemodialysis.  
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1. Introduction 

Helicobacter pylori is a spiral-shaped, gram-negative flagellated bacterium that 
usually resides in the gastric mucosa [1]. It affects approximately 50% of the 
world’s population, even 80% in lower and middle outcome countries [1] [2]. 
The prevalence according to a study conducted by Ankouane et al. in Yaoundé 
(Cameroon) is up to 72.5% in hospital [3]. The main route of transmission is 
person-to-person transmission and often occurs in the first 5 years of life [4]. 
The risk factors for infection with H. pylori are low socioeconomic level, prom-
iscuity, family history of H. pylori infection or gastritis, alcohol consumption, 
smoking [5]. The diagnosis of H. pylori is made by noninvasive methods (the 
rapid urease test, the breath test, serology, stool antigen test) or invasive me-
thods biopsy-based tests (culture and histology) [6] [7]. The gold standard is 
histology, but current methods have been developed, using high-definition en-
doscopy [7]. 

It has close associations with gastroduodenal disorders [8] [9]. Recent studies 
suggest some extra gastroduodenal disorders like chronic kidney may be related 
to H. pylori [10] [11] [12] [13]. Although evidence demonstrating an association 
between H. pylori infection and renal disease remain unknown. About 25% - 
75% of chronic kidney disease (CKD) patients suffer from multiple gastrointes-
tinal lesions and their complications (gastric erosions, peptic ulcer disease, an-
giodysplasia, and gastrointestinal bleeding) [14] [15] [16]. H. pylori plays a ma-
jor role in the genesis of many gastrointestinal conditions both in individuals 
with normal renal function and CKD. It has been hypothesized that the uremic 
state of CKD patients increase the risk of H. pylori infection [17] [18]. This 
stems from the notion that H. pylori possess several pathogenetic determinants, 
including urease activity, converting urea to ammonia, providing protection 
against low pH [18]. Thus, the gastric mucosa of uremic patients could be prone 
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H. pylori mucosal colonization, leading to mucosal damage and gastrointestinal 
lesions [19]. However, this was contradicted by some studies that reported no 
association between the uremic state and H. pylori colonization [19] [20]. 

The prevalence of H. pylori infection in CKD patients ranges from 20% to 
64% [21] [22] [23] [24] [25]. However, the association of H. pylori and CKD pa-
tients compared to individuals with normal renal function (NRF) remains con-
troversial. In Africa, very few data are available on the association between these 
two frequent conditions. We aimed to study the prevalence and the determi-
nants of H. pylori infection and gastroduodenal lesions in CKD patients. 

2. Patients and Methods 

We conducted a cross-sectional study at the Douala General Hospital over 5 
months from January to May 2021. We included patients over the age of 18, 
with CKD between stage 3 and 5 according to KDIGO classification [26], and 
who had freely consented to participate in the study. We excluded patients re-
cently on proton pump inhibitors two weeks or less prior to the interview, on 
nonsteroidal anti-inflammatory drugs, histamine 2 receptor inhibitors, antibio-
tics (Amoxicillin, Clarithromycin, Metronidazole, Quinolones, Tetracycline) 
within one last month. A group of comparison was selected with normal renal 
function (NRF). Two NRF age and sex corresponding patients were included for 
one CKD patient. 

CKD was defined as documented chronic kidney failure by a nephrologist for 
more than 3 months with GFR ≤ 60 ml/min [26]. The stage defined according 
KDIGO guidelines [26]. NRF was considered as having a normal serum creati-
nine level and no history of kidney disease or no risk factors of CKD for patients 
without serum creatinine [26]. The patients were contacted through the neph-
rology department of the Douala general hospital. The sample size calculation 
was calculated using the formula for comparing two proportions [27]: 

( ) ( )1 1 2 2
p,power

1 2

1 1p p p p
n c

p p
− + −

= ×
−

 

where n is sample size; p1 and p2 are expected sample proportions of the two 
groups and cp,power the critical value, for a confidence interval of 95% the critical 
value is 1.96.  

Nardone et al. reported the proportion of CKD patients with H. pylori infec-
tion as 74% (p1) and in patients with NRF as 36% (p2). Applying the above for-
mula, the 23 participants per group, and to cover non-consenting patients, we 
added 20% to the minimum sample size. Therefore, the minimum sample size 
for our study was 28 participants per group. 

After signing the informed consent form, each patient was interviewed by the 
principal investigator and the data collected was noted on an anonymous and 
individual data collection sheet. We collected data on socio-demographic cha-
racteristics (age and sex), past history (high blood pressure, diabetes, HIV status, 
viral hepatitis), lifestyle (notion of alcohol consumption, and/or smoking), CKD 
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(date of diagnosis, etiology, onset of dialysis, number of weekly dialysis ses-
sions). Then, an appointment was scheduled for the upper GIT endoscopy. Up-
per GIT endoscopy was performed by a single endoscopist using a FUJINON® 
EPX-2200 endoscopy column. This endoscopist was a senior endoscopist. Dur-
ing the endoscopy examination, five biopsies are taken: two in the antrum, two 
in fundus and one in corner of lesser curvature. These biopsies were used to 
check for H. pylori. The biopsies were placed in a urease rapid test kit (Helico-
tecUT®Plus). The result on the urease rapid test kit is given within 30 minutes to 
2 hours according to the instructions available. The lesions found and the results 
of the urease rapid test kit were recorded in the data collection sheet for each pa-
tient. We classified endoscopic lesions according to location and the type. In the 
stomach, lesions were gastritis (erythematous, erosive, pseudo-nodular) and 
ulcer. The lesions of esophagus were esophagitis. Ulcer and bulbitis were the le-
sion described in duodenum.  

Data were analyzed using SPSS version 28 software. Results were expressed as 
mean ± SD and percentages. Comparison between groups was made using chi- 
square test for categorical variables and Student T-test for continuous variables. 
Logistic regression was performed to determine factors independently associated 
to H. pylori infection in CKD patient (95% Confidence Interval). Results were 
considered statistically significant for p-value < 0.05. 

Ethical considerations  
Ethical approval was granted by the institutional review board (IRB) of the 

Faculty of Health Sciences (FHS), University of Buea n˚2021/1275-02/UB/SG/ 
IRB/FHS. Administrative authorization was obtained from the Administration 
of the Douala General Hospital n˚002AR/MINSANTE/HGD/M/01/21. 

Respect for autonomy: Participants were given consent forms to sign after 
understanding the details (nature, risks, benefits) of the study. The participants 
were free to withdraw from the study at any time they pleased.  

Confidentiality: Participants were given codes instead of using their names 
for identification. The consent forms containing names were kept separate from 
the data collection forms. These forms were kept secure.  

Beneficence: Participants benefited from a gastroenterology consultation and 
knowing their H. pylori and gastroduodenal disease status for free. They were also 
counselled and given prescriptions if needed. The information obtained at the end 
of the study will improve scientific knowledge, which could help their management.  

Non-maleficence: There were no risks involved in this study. All efforts were 
made to maximize the safety of participants. 

Justice: Participants were treated equally and fairly. 

3. Results 

We included 33 CKD and 66 NRF patients in this study. 54.4% were males 
(54.4%) with a M/F ratio of 1.2. The mean age was 51.1 ± 12.8 years ranging 
from 26 - 77 years. Hypertension (32.3%) and diabetes (7.1%) were the main 
comorbidities. 75.8% of CKD patients were at stage 5, and 66.7% were on dialy-
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sis. The median duration of hemodialysis was 5 years (IQ 1.5 - 6.5). The main 
etiology of CKD was hypertension (Table 1). In both groups, we had a common 
history of chronic epigastric pain, which was more present in CKD patients, 
96.9% vs 43.9% (p-value < 0.001). Epigastric pain, pyrosis, and eructation were 
the commonest presenting symptoms in both groups (Table 2). The CKD pa-
tients significantly presented anorexia and asthenia. The prevalence of H. pylori 
infection among CKD patients was 63.6% and 37.9% in patients with NRF 
(p-value = 0.015) (Figure 1). 

Gastroduodenal lesions were present in 87.9% (95% CI: 69.9% - 98.2%) of 
CKD patients vs 72.7% (95% CI: 61.74% - 83.6%) in patients with NRF (p = 
0.73). The most common endoscopic finding in patients with H. pylori infection 
was erythematous gastropathy (Table 3). The difference between CKD patients  
 
Table 1. General characteristics of study population. 

 
All patients 

(n = 99) 
N (%) 

CKD patients 
(n = 33) 
N (%) 

NRF patients 
(n = 66) 
N (%) 

Mean Age (years)  51.2 ± 12.8 51 ± 12.8 

Sex    

Males  18 (54.5) 36 (54.5) 

Females  15 (45.5) 30 (45.5) 

Comorbities    

Hypertension 32 (32.3) 26 (78.8) 6 (9.1) 

Diabetes 7 (7.1) 6 (18.2) 1 (1.5) 

HIV 7 (7.1) 4 (12.1) 3 (4.5) 

Etiologies of CKD    

Hypertension  13 (39.4)  

Diabetes  4 (12.1)  

Chronic glomerunephritis  4 (12.1)  

Others(1)  7 (21.2)  

Unknow  5 (15.2)  

Stages of CKD    

3  2 (6.1)  

4  6 (18.2)  

5 non dialyzed  3 (9.1)  

5 dialyzed  22 (66.7)  

Duration of dialysis (years)    

Median (IQR)  5 (1.5 - 6.5)  

(1): mixed nephropathy, HIV, Polycystic kidney disease, chronic interstitial nephritis. 
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Figure 1. Prevalence of H. pylori infection. 

 
Table 2. Clinical Presentation of study population. 

Clinical characteristics 
CKD (N = 33) 

N (%) 
NRF (N = 66) 

N (%) 
Total (N = 99) 

N (%) 
p-Value 

Chronic epigastric pain 32 (96.9) 29 (43.9) 61 (61.6) <0.001 

Nausea 13 (39.4) 30 (45.5) 43 (43.4) 0.56 

Pyrosis 23 (69.7) 51 (80.3) 74 (74.7) 0.23 

Bloating 10 (30.3) 28 (42.4) 38 (38.3) 0.24 

Regurgitation 5 (15.2) 22 (33.3) 27 (27.2) 0.05 

Eructation 20 (60.6) 52 (78.8) 72 (72.7) 0.05 

Anorexia 16 (48.5) 4 (6.1) 20 (20.2) <0.001 

Asthenia 13 (39.4) 2 (3.0) 15 (15.2) <0.001 

Epigastric tenderness 17 (51.5) 30 (45.5) 47 (47.5) 0.67 

 
Table 3. Endoscopic findings. 

 
CKD (n = 33) 

N (%) 
NRF (n = 66) 

N (%) 
Total 

(n = 99) 
p-value 

Normal exam 4 (12.1) 18 (27.3) 22 (22.2) 0.064 

Esophagitis 3 (9.1) 0 (0.0) 3 (3.0) 0.051 

Erythematous gastritis 14 (42.4) 13 (19.7) 27 (27.3) 0.314 

Erosive gastritis 7 (21.2) 1 (1.5) 8 (8.1) 0.009 

Gastric ulcer 2 (6.1) 2 (3.0) 4 (4.0) 0.855 

Pseudonodular gastritis 1 (3.0) 3 (4.5) 4 (4.0) 0.385 

Erythematous bulbitis 3 (9.1) 4 (6.1) 7 (7.1) 0.872 

Bulbar ulcer 1 (3.0) 3 (4.5) 4 (4.0) 0.385 

Hiatal hernia 4 (12.1) 0 (0.0) 4 (4.0) 0.022 

Cardiac incontinence 3 (9.1) 2 (3.0) 5 (5.1) 0.495 
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and NRF patients was significant with erosive gastritis (p = 0.009) and hiatal 
hernia (p = 0.002) (Table 3). CKD (aOR = 1.02; CI 95% 0.14 - 0.82; p = 0.017) 
and dialysis (aOR = 10; CI 95% 1.08 - 91.9; p = 0.042) were independently asso-
ciated to H. pylori infection (Table 4). We had no association between sex, age, 
endoscopic lesion, duration of dialysis and H. pylori infection in CKD patients.  

4. Discussion 

Upper gastrointestinal disorders are common among CKD patients. Although 
their etiologies are multifactorial, H. pylori infection is a known cause. In addi-
tion, there is a discrepancy in the frequency of H. pylori infection in CKD pa-
tients compared to NRF patients. In this study, we evaluated the prevalence of H. 
pylori infection and gastroduodenal lesions by upper GI endoscopy and a con-
comitant rapid urease test. Although our sample size was larger than calculated, 
many patients could not be included in the study because they were treated with 
proton pump inhibitors in an almost systematic manner; this is a bias in esti-
mating the prevalence of H. pylori infection. In addition, the lack of follow-up 
does not allow us to assess the long-term impact of chronic kidney disease on H. 
pylori infection and the evolution of endoscopic lesions. 

The prevalence of H. pylori infection was significantly higher in CKD patients 
than in patients with NRF (63.6% vs 37.9%). Similar findings are reported by 
Khedmat et al. and Nardone et al. [28] [29]. We nevertheless found contradicto-
ry results in certain studies [14] [15] [16] [20] [21]. The variation in these results 
may be related to different diagnostic methods, but also to the type of patients 
chosen. The exact relationship between H. pylori infection and CKD is still to be 
determined. We found no association between age or sex and H. pylori infection 
in CKD, according to some studies [30]. The CKD and dialysis were significantly 
associated with this infection. Asl et al. found high prevalence of H. pylori infec-
tion in hemodialyzed patient without a significant difference [25]. Low gastric 
motility, low chloride level, elevated uremia and immunosuppression in CKD 
patients could be synergistic risk factors for gastric colonization with H. pylori. 
Concerning dialysis, many study suggest that a long time in dialysis can have a 
protective effect to H. pylori infection [31] [32] [33] [34]. Sugimoto et al.  
 
Table 4. Factors associated to H. pylori infection in CKD patients. 

Variables Odd Ratio 
Min CI 
at 95% 

Max CI 
at 95% 

p-Value 

Dialysis 10.00 1.08 91.98 0.042 

Chronic kidney disease 1.02 0.02 0.64 0.017 

Duration of dialysis ≤ 4 years 1.525 0.058 1.907 0.217 

Presence of endoscopic lesions 1.90 0.232 15.582 0.550 

Age ≤ 55 years 0.667 0.152 2.926 0.591 

Sex male 0.79 0.000 16.163 0.350 
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reported that being on dialysis, and specifically for less than four years is asso-
ciated with H. pylori infection [23]. Rasmi et al. conducted a study with IgG se-
rologic markers and reported that H. pylori infection significantly increased with 
the duration of dialysis [32]. We found no association between H. pylori infec-
tion and duration of dialysis.  

Previous studies have reported multiple upper GI endoscopic lesions in CKD 
patients which are present in 25% - 75% of these patients [14] [15] [16]. We ob-
served a high prevalence of gastroduodenal lesions in CKD patients is like those 
found in several studies [27]-[32]. It is slightly higher than that found by Cisse et 
al. in Senegal or Serme et al. in Burkina Faso which had respective prevalence’s 
of 76% and 72.9% [35] [36].  

The gastroduodenal lesions were frequent in CKD patient more than NRF like 
Nardone et al. studies [28]. In a study on asymptomatic patients from both groups, 
gastroduodenal lesions were more frequent patients with NRF compared to 
CKD patients (95% vs 81.5% respectively) [29]. The pathogenesis of upper ga-
strointestinal mucosal lesions in CKD patients remains undefined, and it is un-
certain whether these patients are more prone to have these lesions compared to 
the normal population. However, there are hypothesis on the role of uremia. 
Hyper uremia increases hydrogen ions back-diffusion across mucosa. In addi-
tion, CKD is associated with a lower clearance of gastrin. Hence, both factors 
subsequently cause acid hypersecretion which may lead to mucosal injury. 
Moreover, gastrin decreases pyloric sphincter tone, predisposing to biliary ref-
lux, thus worsening the mucosal injury [37] [38] [39]. In this study we found no 
significant association between CKD and the type of gastroduodenal lesions. 
Erythematous gastritis was the commonest gastroduodenal lesion observed in H. 
pylori-infected patients from both groups. This is like the literature [28] [29] 
[30]. Karari et al. demonstrated that duodenal ulcers and duodenal bulb defor-
mities were more frequent in H. pylori-infected CKD patients than those with 
NRF [24]. This is not consistent with our findings. Erosive gastritis and hiatal 
hernias were more common in the H. pylori-infected CKD group. We found no 
significant association between H. pylori infection and the existence of gastro-
duodenal lesions. 

5. Conclusion 

The prevalence of H. pylori infection in CKD patients is higher compared to 
those with NRF. There was no significant difference in the frequency of gastro-
duodenal lesions between both groups. Being CKD patients on dialysis contri-
buted to the occurrence of this infection in CKD patients. We need more studies 
to evaluate the long-term impact of CKD and duration of dialysis on H. pylori 
infection and gastroduodenal lesions.  
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