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Endoscopic Outcome of non complicated Gastric Ulcer following 
Standard Medical Treatment in  sub-Saharan African Population

Background.The endoscopic outcome of gastric ulcers is not 
well described in sub-Saharan Africa. This study was therefore 
conducted in order to track the endoscopic outcome of non com-
plicated gastric ulcers following standard medical treatment in  
sub-Saharan African population.
Methods.This was a prospective cohort study conducted from 
January to July 2018 in three tertiary healthcare centers in 
Yaounde (Cameroon).Gastric ulcers and gastric H. pylori infec-
tion were diagnosed and monitored by upper digestive endosco-
py performed before and at least four weeks following treatment 
with proton pump inhibitors alone or combined with antibiotics 
depending on H. pylori status.  A complete case analysis was 
done using the SPSS software, version 21.0. p-values ≤0.05 
were considered as significant.
Results. Ninety-six patients (54.2% males) with a mean age of 
55.3 ± 14.9 years were initially enrolled. In most patients, the 
ulcer frequently was unique (76%) and the antrum was the com-
monest localization 76 (79.2%). Among patients with H. pylori 
infection, the quadruple therapy was the most prescribed treat-
ment 41 (87.2%) patients. There were 60 (62.5%) subjects lost 
to follow-up. Of the 36 (37.5%) patients who underwent repeat 
endoscopy, 26 (72.2%) had ulcer healing and 8/13 patients had 
successful H. pylori eradication. A delay of repeat endoscopy >8 
weeks was the only predictor of non-healing of the ulcer: relative 
risk 0.6[95% CI: 0.3-1.08], p = 0.05.
Conclusion.Ulcer healing was found in nearly 2/3 of patients 
and H. pylori eradication in almost ¾ of patients. This study 
should be repeated in a large sample.

Keywords: Gastric ulcer, endoscopic outcome, standard medi-
cal treatment, sub-Saharan Africa.
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Background 

The global prevalence and incidence of peptic 

ulcer disease (PUD) are 17.2 million (95% un-

certainty interval 15.0-19.3) and 6.7 million (95% 

uncertainty interval 6.1-7.4) respectively, for all 

ages and both genders combined 1.The main de-

mographic characteristics associated with the 

disease are male gender and advanced age, 

while the main etiological factors are Helicobac-

ter pylori infection and the use of non-steroidal 

anti-inflammatory drugs (NSAIDs) 2,3. The ad-

vent of effective medical treatments has led to a 

decrease in the incidence of the disease, high 

rates of ulcer healing and a significant decrease 

in disease complications since the 1980s 2. A re-

cent large meta-analysis of randomized clinical 

trials 4 has notably shown increased endoscopic 

ulcer healing following proton pump inhibitor 

(PPI) treatment (Odds ratio OR 5.22, 99% confi-

dence interval [CI 4.00-6.80]) and successful 

eradication of H. pylori is seen in70-90% of pa-

tients treated with appropriate antibiotics 2,5. 

In Africa, incidence and prevalence data for PUD 

are substantially heterogeneous due to major 

methodological differences between studies 6. 

Nevertheless, the prevalence of gastric ulcers is 

~30% in hospital-based endoscopic studies with 

a large sample size 7, 8. In addition, the global 

prevalence of H. pylori infection (up to 90%) and 

H. pylori antibiotic resistance are increased 

across the continent 9, 10. The recent meta-anal-

ysis by Jaka et al.10 has indeed reported invitro 

H. pylori resistance rates of 17.4%, 29.2%, 

48.7%, 75.8%, and 72.6% to fluoroquinolones, 

clarithromycin, tetracycline,metronidazole, and 

amoxicillin respectively.However, the efficacy of 

H. pylori eradication treatment has been as-

sessed by limited studies in sub-Saharan Africa 
9, highlighting the need for further local studies 

on the efficacy of PUD treatment globally. This 

study, therefore, was conducted to track the en-

doscopic outcome of uncomplicated gastric ul-

cers following standard medical treatment in a 

sub-Saharan African population. 

Methods 

Study design, setting and period 

We conducted a prospective cohort from Janu-

ary to July 2018 in the Gastroenterology depart-

ments of three tertiary healthcare centers in Ya-

ounde (Cameroon): Yaounde General Hospital, 

Yaounde Central Hospital, and Medical Centre 

“La Cathédrale”. Fujinon® EG250 WR5 (Fuji-

non, Tokyo, Japan) endoscopes were used in 

various health facilities. 

Participants 

We included subjects aged ≥ 21 years with un-

complicated gastric ulcer diagnosed by endos-

copy with or without histological analysis, who 

had not previously received anti-ulcer (and/or H. 

pylori eradication)treatment and had given their 

informed consent to participate in the study. Only 

uncomplicated cases of gastric ulcers have been 

assessed to avoid difficulties due to limited ac-

cess and availability in the country of the addi-

tional therapeutic procedures required in case of 

the complicated gastric ulcers 5, 11. All those who 

subsequently withdrew their consent to partici-

pate in the study, those who had a past ulcer sur-

gery, those who had chronic diseases requiring 

long-term treatment with aspirin/antiplatelet 

agents/NSAIDs and those who had concomitant 

pyloric or pre-pyloric ulcer were excluded. 

Data collection 

Data were collected during two visits. At the ini-

tial visit, patients’ characteristics were  recorded, 

and they underwent an endoscopy during which 

they were systematically screened for gastric in-

fection by H. pylori using the rapid urease test. 

Gastric biopsies were sent for histological anal-

ysis in doubtful cases and those with suspected 

malignancy. Following endoscopy, patients were 

advised to stop the etiogenic factor (s) and im-

mediately received the standard medical treat-

ment. For patients with H. pylori-positive ulcers, 

the eradication treatment was used as recom-

mended by the American College of Gastroen-

terology 12, given the lack of local guidelines. Pa-

tients with H. pylori-negative ulcers were treated 

with a double dose of PPIs for two weeks, fol-

lowed by an additional four weeks of standard 

dose of PPIs 4.At the follow-up visit, patients 
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underwent a repeat endoscopy with further sys-

tematic screening for gastric infection by H. 

pylori in patients with previous H. pylori infection 

using the rapid urease test. 

 

Table 1:Baseline characteristics of the study population 

Characteristics Value 

Age(mean ± S.D.)years 55.3 ± 14.9 

Gender, n (%) 

Male 

Female 

 

52 (54.2) 

44 (45.8) 

Risk factors, n (%) 

Helicobacter pylori infection 

NSAIDs use 

Alcohol  

Tobacco smoking 

 

46 (47.9) 

41 (42.7) 

57 (59.4) 

18 (18.8) 

Clinical signs, n (%)  

Epigastric pain 

Nausea/Vomiting 

Dyspepsia  

 

96 (100) 

25 (26) 

17 (17.7) 

Ulcer location, n (%) 

Antrum 

Body 

Angle 

 

76 (79.2) 

27 (28.1) 

4 (4.2) 

Number of ulcers, n (%) 

1 

2 

 

73 (76) 

23 (24) 

Comorbidities, n (%) 

Cirrhosis 

Hypertension 

Diabetes mellitus 

HIV/AIDS 

 

9/84 (10.7%) 

9/84 (10.7%) 

7/84 (8.3%) 

3/84 (3.6%) 

Treatments 

PPI exclusively 

Tritherapy 

Quadruple therapy 

Bismuth-based quadruple therapy 

 

50 (52.1) 

3 (3.1) 

41 (42.7) 

2 (2.1) 

n: number of subjects;NSAIDs: non-steroidalanti-inflammatorydrugs. HIV/AIDS human immunodeficiency virus/acquired 

immunodeficiency syndrom. PPI proton pump inhibitor. 

 

Outcome parameters 

The outcomes reported at the follow-up visit 

were ulcer healing, H. pylori eradication and pre-

dictive factors of ulcer healing.  

Statistical analysis 

A non-probabilistic consecutive sampling 

method was used. A complete case analysis 13 

was done using the SPSS software, version 

21.0. Quantitative variables are expressed as 

means with standard deviations (SD) and 
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qualitative variables as numbers with propor-

tions in brackets. Predictive factors of ulcer heal-

ing were assessed by univariate logistic regres-

sion during which relative risks were derived. For 

p-values ≤0.05, the tested factors were consid-

ered significant predictors of ulcer healing. 

Ethics 

Before this study, the ethical clearance No. 

2018/258/UdM/PR/CIE was granted by the Insti-

tutional Ethics Committee of the Université des 

Montagnes in Bangangte, Cameroon. Hospital 

authorizations were obtained before data collec-

tion. 

Results 

Baseline characteristics of the study popula-

tion 

At the initial visit, 96 patients were enrolled, 52 

(54.2%) of whom were males.Their average age 

was 55.3 ± 14.9 years. The main risk factors for 

gastric ulcers were: alcohol (59.4%), H. pylori in-

fection (47.9%), and use of NSAIDs (42.7%).  

Epigastric pain was the predominant clinical 

sign, found in all the patients. Most patients 

(76%) had a unique ulcer. Ulcers were found in 

the antrum in 76 (79.2%) patients, in the body in 

27 (28.1%) patients and the angle in four (4.2%) 

patients. Among those with H. pylori infection, 

quadruple therapy was the most used treatment 

scheme: 41 (87.2%) patients. The baseline char-

acteristics are summarized in Table 1. 

 

Table 2: Predictive factors of ulcer healing 

Variable  RR [95% CI] p-value 

Repeat endoscopy > 8 weeks 

Age > 50 years 

0.6 [0.3-1.08] 

2.6 [0.95-7] 

0.05 

0.1 

Male gender 0.7 [0.5-1.15] 0.2 

NSAIDs use 1.2 [0.8-1.7] 0.2 

H. pylori infection 1.2 [0.3-3.7] 1 

Gastric antrum ulcer 1.3 [0.6-1.5] 0.3 

Gastric body ulcer 0.9 [0.6-1.5] 1 

≥2 ulcers 1.1 [0.6-1.8] 0.6 

Tobacco smoking 0.9 [0.4-1.6] 1 

Alcoholism 1 [0.6-1.5] 1 

Good compliance with treatment 1 [0.5-1.9] 1 

Risk factor modification 0.8 [0.4-1.6] 0.6 

Quadruple therapy 0.7 [0.5-1.2] 0.2 

Treatment with PPI exclusively 1.1 [0.7-1.6] 0.7 

RR: relative risk; NSAIDs: non-steroidal anti-inflammatory drugs; P̈PI: proton Pump inhibitors. 

 

Outcome 

Sixty (62.5%) patients were lost to follow-up. Of 

the 36 (37.5%) patients who terminated the 

study, 26 (72.2%) had ulcer healing and suc-

cessful H. pylori eradication was noted in 8/13 

patients. 

Predictive factors of ulcer healing 

Among the tested factors (Table 2), a delay of 

repeat endoscopy>8 weeks following treatment 

was the only predictive factor for non-healing of 

the ulcer: relative risk 0.6 [95% confidence inter-

val: 0.3;1.08], p = 0.05. 
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Discussion 

This study aimed to report the endoscopic out-

come of gastric ulcer following standard medical 

treatment in  sub-Saharan African population. 

Ulcer healing was found in 26 out of the 36 pa-

tients who underwent the control endoscopy and 

successful H. pylori eradication was noted in 8 

out of 13 patients. The only factor that signifi-

cantly predicted non-healing of the ulcer was a 

delay of repeat endoscopy > 8 weeks following 

standard medical treatment.  

The rate of ulcer healing found here is lower than 

the 80% found by Okada et al. in 75 Japanese 

patients hospitalized in the 1976-1978 period 14. 

It is even much lower than the current rates of 

ulcer healing, which exceed 85% since the ad-

vent of PPIs in 1987 5.  No factors delaying ulcer 

healing were found in this study, including those 

that were found to delay ulcer healing in the 

Okada et al.’s study (age > 50 years, ingestion 

of more than 60 g of alcohol until admission to 

hospital, duration of symptoms, site of ulcer) 14. 

Differences between this study and Okada et 

al.’s study regarding the proportions of patients 

with healed ulcers are therefore mainly due to 

differences in sample size and patients’ age. 

Given the high efficacy of PPIs for the treatment 

of gastric ulcers 4, it is more likely that differ-

ences in the proportions of ulcer healing be-

tween this study and literature data 5 are due to 

the fact this study was underpowered to detect 

the total healing effect of PPIs in this popula-

tion.Nevertheless, low expression of connexin 

32 on the gastric mucosa of patients included in 

this study is also a possible explanation to the 

much lower rate of ulcer healing observed, com-

pared with literature data 5, 15.Systematic re-

search of this marker on patients’ gastric mu-

cosa would have been helpful  to verify  this hy-

pothesis. The fact that a delay of repeat endos-

copy > 8 weeks was a predictor of non-healing 

of the ulcer in this study suggests that when pa-

tients came to do repeat endoscopy beyond the 

8thweek, it was because they suspected non-

healing of the ulcer due to persistent or worsen-

ing symptoms. 

The rate of successful eradication of H. pylori in 

this study is consistent with previous data report-

ing high H. pyloriantibacterial resistance across 

the region, including in Cameroon 9, 16. It is also 

much lower than the rate of successful eradica-

tion of H. pylori described in developed countries 
2, 12. Apart from the essentially host-related re-

sistance mechanisms that also occur in devel-

oped countries (poor compliance with treatment, 

host mutation CYP2C19), the high mutagenicity 

of H. pylori strains mainly accounts for the high 

H. pylori antibiotic resistance across Africa. 

A2143G, A2142G, A2147G, and A2146C muta-

tions are examples of mutations carried by H. py-

loristrains resistant to clarithromycin (an anchor 

drug of H. pylori eradication treatment) and so 

far, identified only in Africa 10, 12.Previous multi-

ple antibiotic treatments, including treatments 

with metronidazole and amoxicillin, may further 

explain the low success rate of H. pylori eradica-

tion treatment in patients included in this study. 

Indeed, metronidazole and amoxicillin are the 

most available and affordable among the antibi-

otics used for H. pylorieradication across Africa 
17. Moreover, the highest rates ofin vitro H. pylori 

antibiotic resistance are seen with those two an-

tibiotics 10, 16. 

The interpretation of the treatment effectiveness 

data is limited by the attrition bias. Notably, A 

substantially high rate of loss was recorded to 

follow-up by missing not at random 18, which can 

significantly alter the results.  Therefore, the 

complete case-sensitivity analysis was chosen 

to avoid adding bias 13. Nevertheless, the re-

searcher believes that the inclusion of subjects 

lost to follow up would rather have increased the 

proportions of favorable outcomes as there is an 

increased rate of loss to follow-up among pa-

tients treated for gastric ulcers in our daily prac-

tice, due to the perception of repeat biopsy as 

cost-prohibitive and invasive by healthcare pro-

viders 12 and patients.These preliminary results 

relating to real-life experience in African gastro-

enterology departments, therefore, highlight the 

accrual need for concerted efforts from gastro-

enterologists and other health professionals 
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involved in the daily management of gastric ul-

cers in Africa to  conduct a high-quality study on 

this subject in order to reach a clear conclusion. 

This would be a long-term, multi-centre  longitu-

dinal study, planned to consider the high risk of 

loss to follow-up by the missing not at random 

mechanism 13, in view of achieving the maximum 

follow up rate possible. Conclusions from that 

study will form a good basis for making rational 

local community-based decisions. 

Conclusion:  

Gastric ulcer healing was found in nearly 3/4 of 

the subjects in this small sample of patients who 

underwent repeat endoscopy. A repeat endos-

copy delay > 8 weeks following standard medical 

treatment was a predictive factor of the non-

healing of the ulcer. Successful H. pylori eradi-

cation was reached in nearly two-thirds of pa-

tients. Nevertheless, these findings should be 

confirmed on a large sample. 

Abbreviations:  

NSAIDs:non-steroidal anti-inflammatory drugs; 

PPIs: Proton pump inhibitors;  

PUD: peptic ulcer disease. 
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