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Abstract 
Introduction: The treatment of Helicobacter pylori (H. pylori) requires the 
combination of antibiotic therapy with an antisecretory agent. Due to in-
creasing antibiotic resistance, which varies from one geographical region to 
another, several eradication protocols exist. Objective: The objective is evaluate 
and compare the efficacy of three treatment regimens for H. pylori infection: 
1) Arm A: Omeprazole + Amoxicillin + Clarithromycin for 10 days; 2) Arm 
B: Omeprazole + Amoxicillin + Metronidazole for 10 days; 3) Arm C: Se-
quential treatment = Omeprazole + Amoxicillin for 5 days then Omeprazole 
+ Clarithromycin + Metronidazole for 5 days. Patients and Method: This 
was a prospective randomised study conducted from February 2016 to July 
2016 and from April 2017 to September 2017 in the digestive endoscopy cen-
ter of the gastroenterology and hepatology department of the University Hos-
pital Center Aristide Le Dantec. Our study population consisted of all patients 
aged 18 years or older referred for upper GI endoscopy. We included all pa-
tients whose indication for the examination was epigastralgia and/or dyspep-
sia and whose rapid urease test was positive. Patients were randomized to the 
different treatment arms. A 13C-urea breath test was performed at least 4 
weeks after stopping antibiotics and 2 weeks after stopping proton pump in-
hibitor (PPI). Results: We included 120 patients. There were 95 women and 
25 men. The mean age was 40 years. Epigastralgia and dyspepsia were present 
in 90% and 59% of cases, respectively. Upper GI endoscopy showed peptic 
ulcer in 19.2% and gastroduodenal erosions in 42.5%. The distribution of pa-
tients in the different treatment arms was as follows: 40 patients in arm A, 39 
patients in arm B and 41 patients in arm C. Treatment was effective in 71.7% 
of cases in all arms mixed up. Arms A, B and C were effective in 92.5%, 28.2% 

How to cite this paper: Diallo, S., Bassène, 
M.L., Fall, M.P., Issa, A. and Thioubou, 
M.A. (2021) Evaluation of Three Helico-
bacter pylori Eradication Protocols in a Di-
gestive Endoscopy Center in Dakar. Open 
Journal of Gastroenterology, 11, 244-254. 
https://doi.org/10.4236/ojgas.2021.1111025 
 
Received: August 23, 2021 
Accepted: November 19, 2021 
Published: November 22, 2021 
 
Copyright © 2021 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojgas
https://doi.org/10.4236/ojgas.2021.1111025
https://www.scirp.org/
https://doi.org/10.4236/ojgas.2021.1111025
http://creativecommons.org/licenses/by/4.0/


S. Diallo et al. 
 

 

DOI: 10.4236/ojgas.2021.1111025 245 Open Journal of Gastroenterology 
 

and 92.7% of cases respectively. The efficacy of arms A and C was like and 
greater than that of arm B. Conclusion: The therapeutic strategy for H. pylori 
must consider the local microbiological and ecological environment. Clarithro-
mycin triple therapy and sequential treatment represent effective protocols in 
our patients. 
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1. Introduction 

Helicobacter pylori (H. pylori) is a ubiquitous Gram-negative bacterium [1] 
that can colonize the gastric mucosa and be responsible for several pathologies 
such as chronic gastritis, peptic ulcers, gastric adenocarcinoma, and MALT lym-
phoma [2].  

Chronic infection affects 50% of the world population [3]. It is more common 
in developing countries where the prevalence can reach 70% - 90%, particularly 
in Africa and especially in Senegal [4]. Several methods including serology, urea 
breath test, rapid urease test, faecal antigen test, culture from biopsy, and histo-
logical evaluation have good accuracy in the diagnosis of H. pylori infection. 
Eradication of H. pylori infection substantially reduces the recurrence of associ-
ated gastroduodenal diseases. Treatment requires the combination of antibiotic 
therapy with aproton pump inhibitor. Its effectiveness depends on the sensitivity 
of the germ to the different molecules. Several protocols exist due to the appear-
ance of increasing resistance to antibiotics.  

A previous study in Dakar evaluated the histological and bacteriological as-
pects of H. pylori infection in patients with gastroduodenal lesions. It deter-
mined the in vitro susceptibility of H. pylori to metronidazole, ciprofloxacin, 
clarithromycin, and amoxicillin. This sensitivity was low for metronidazole and 
high for the other three [5]. In terms of antibiotic resistance, it is necessary to 
establish a correlation between in vitro and in vivo resistance. Indeed, an antibi-
otic can be resistant in vitro and effective in vivo and vice versa [6]. It is recog-
nised that the impact of clinical resistance to metronidazole on the eradication 
rate is less [7] [8]. 

Therefore, it appeared important to evaluate the effectiveness of the different 
therapeutic protocols suggested by the different scientific meetings in our popu-
lation. It is in this context that our study was designed to evaluate and compare 
the efficacy of three first-line treatment regimens for H. pylori infection:  
• Arm A (AOC): Omeprazole + Amoxicillin + Clarithromycin for 10 days.  
• Arm B (AOM): Omeprazole + Amoxicillin + Metronidazole for 10 days.  
• Arm C (Sequential treatment): Omeprazole + Amoxicillin for 5 days then 

Omeprazole + Clarithromycin + Metronidazole for 5 days. 
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2. Patients and Method 

This study was performed at the digestive endoscopy unit of the gastroenterol-
ogy and hepatology department of the University Hospital Center Aristide Le 
Dantec, in Dakar (Senegal). This was a prospective, randomized, comparative 
study of 3 combinations of triple therapy for H. pylori eradication. The study 
was conducted over a 12-month period (February 2016 to July 2016 and April 
2017 to September 2017). 

The study population consisted of patients received for an upper GI endo-
scopy during the study period. Patients aged 18 years or older, referred for epi-
gastralgia or dyspepsia, with peptic ulcer and/or equivalent or normal endo-
scopy, with a positive rapid urease test were included, after consent was ob-
tained.  

Non-inclusion criteria were:  
• The presence at endoscopy of another type of lesion that could be related to 

H. pylori (a tumor in particular).  
• Antibiotics taken in the 30 days preceding the endoscopic examination and 

antisecretory drugs taken in the 2 weeks preceding the examination.  
• Absence of consent.  

All patients who did not take the full course of treatment and/or did not com-
plete the H. pylori eradication breath test were excluded from the study. 

Arm membership was defined according to a randomization grid developed 
for this purpose. 

Cluster randomisation of 15 individuals was performed. Five randomised lists 
(clusters) of 15 choices were drawn up. Each list contained an equal number of 
patients from each arm, i.e., 5 patients from each arm, with different randomly 
generated scenarios. The randomiser selected one of the lists by simple random 
draw. Then, the membership of the included patients was determined by the 
scenario (established order) of the selected cluster, until its complete filling, i.e., 
15 patients. Once the 15-patient cluster had been completed, another list was 
drawn, and the procedure was repeated until the target population was reached. 

The distribution of patients in the different treatment arms was as follows: 40 
patients in arm A, 39 in arm B and 41 in arm C. 

For each patient, during the upper GI endoscopy, one biopsy was taken from 
the antrum for the rapid urease test and 5 others were taken according to the 
Sydney protocol (2 from the antrum, 1 from the angulus, and 2 from the fundus, 
on the lesser and greater curvature) for the anatomopathological study. 

During the ten days, the capsules of Omeprazole, Amoxicillin, clarithromycin 
and metronidazole were taken twice daily (morning and evening). A 13C-urea 
breath test was performed at least 4 weeks after stopping antibiotics and 2 weeks 
after stopping proton pump inhibitor (PPI). Treatment efficacy was character-
ized by the negativity of the 13C-urea breath test (RT). 

A survey form has been performed for each patient. We collected marital 
status, family and personal history, clinical aspects, results of upper GI endo-
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scopy, histology results of biopsies (classified according to OLGA and OLGIM 
classifications), treatment regimen, Carbon-13 urea breath test results. 

The data were entered and analysed with Microsoft office Excel and R2.2.9 
software. 

3. Results 

We included 120 patients. Their mean age was 40 years [extremes = 18 years - 66 
years]. Figure 1 shows the age distribution. There were 95 women (79%), a sex 
ratio of 0.26.  

Epigastralgia and dyspepsia were present in 90% and 59% of cases, respec-
tively (Figure 2).  
 

 
Figure 1. Distribution of patients by age group. 
 

 
Figure 2. Distribution of patients by clinical signs. 
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Upper GI endoscopy showed peptic ulcer in 23 patients (19.2% of cases) and 
gastroduodenal erosions in 51 patients (42.5% of cases). It was normal in 13 pa-
tients (10.8%).  

Pathological examination of the biopsies showed H. pylori in 73.8% of cases. 
Bacterial density was moderate in 25.2% of cases (Figure 3). 

Treatment was effective in 71.7% of cases in all arms mixed up. Arm A was 
effective in 92.5% of cases, arm B in 28.2% of cases and arm C in 92.7% of cases.  

Patients in arm A and arm C were 31.4 times and 32.2 times more likely to 
have a negative RT than patients in arm B, respectively (Table 1). 

Patients in arm A and arm C had the same chance of having a negative breath 
test (Table 2). 
 

 
Figure 3. Distribution of patients according to H. pylori bacterial density. 
 
Table 1. Comparison of Urea Breath Test results in arm B with those of arms A and C. 

 

Urea Breath Test 

Negative Positive 

N % N % ALL P value Ods [95%] 

Arm A 37 92.5 3 7.5 40 0.0001 31.4 [8.0 - 123] 

Arm C 38 92.7 3 7.3 41 0.0001 32.2 [8.2 - 126] 

Arm B 11 28.2 28 71.8 39 Ref 1 

 
Table 2. Comparison of Urea Breath Test results in Arm A with those in Arm C. 

 

Urea Breath Test 

Negative Positive 

N % N % All P value Ods [95%] 

Arm A 37 92.5 3 7.5 40 Ref  

Arm C 38 92.7 3 7.3 41 0.999  
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Treatment efficacy was the same regardless of age group (<40 years vs ≥40 
years) and gender (Table 3). Patients with epigastralgia had eradication rates of 
91.7%, 33.3% and 92.3% in arms A, B and C, respectively. In dyspeptic patients, 
the eradication rates in arms A, B, and C were 96.1%, 17.4%, and 95.4%, respec-
tively (Table 3). In cases of normal upper GI endoscopy, treatment was effective 
in all patients in arms A and C and in 28.6% of cases in arm B.  

The eradication rate was 85.7%, 12.5%, and 87.5% in arms A, B, and C, re-
spectively, in patients with peptic ulcer. It was 94.4%, 20.8%, and 96.3% in arms 
A, B, and C, respectively, in patients with gastroduodenal erosions (Table 4). 

4. Discussion 

In our study, arm A (AOC) was effective in 92.5% of cases, arm B (AOM) in 
28.2% of cases and arm C (sequential treatment) in 92.7% of cases.  

The eradication thresholds recommended by the Maastricht V/Florence con-
sensus conference being 80% [8] and we can say that AOC and sequential treat-
ment are associated with better chances of Hp eradication. AOM triple therapy 
seems to be ineffective.  

Triple AOC therapy is as effective as sequential therapy in our patients.  
Our results are different from those reported in studies performed in North  

 
Table 3. Distribution of patients by Urea Breath Test and age, gender, clinical signs. 

Characteristics 

Urea Breath Test 

All Arm A Arm B Arm C 

Negative 
N (%) 

Positive 
N (%) 

P value 
Negative 

N (%) 
Positive 
N (%) 

P value 
Negative 

N (%) 
Positive 
N (%) 

P value 
Negative 

N (%) 
Positive 
N (%) 

P value 

Age group 

<40 
years 

19 
(90.5) 

2 (9.5) 

0.609 

6 (30) 14 (70) 

0.798 

19 (95) 1 (5) 

0.578 

44 (72.1) 17 (27.9) 

0.908 
≥40 

years 
18 (94.7) 1 (5.3) 5 (26.3) 14 (73.7) 19 (90.5) 2 (9.5) 42 (71.2) 17 (28.8) 

Gender 
Female 31 (93.9) 2 (6.1) 

0.453 
7 (28) 18 (72) 

0.969 
20 (95.2) 1 (4.8) 

0.519 
58 (73.4) 21 (26.6) 

0.554 
Male 6 (85.7) 1 (14.3) 4 (28.6) 10 (71.4) 18 (90) 2 (10) 28 (68.3) 13 (37.7) 

Epigastric 
pain 

Yes 33 (91.7) 3 (8.3) 
0.548 

11 (33.3) 22 (66.7) 
0.095 

36 (92.3) 3 (7.7) 
0.683 

80 (74.1) 28 (25.9) 
0.079 

No 4 (100) 0 (0) 0 (0) 6 (100) 2 (100) 0 (0) 6 (50) 6 (50) 

Dyspepsia 
Yes 25 (96.1) 1 (3.9) 

0.231 
4 (17.4) 19 (82.6) 

0.072 
21 (95.4) 1 (4.5) 

0.463 
50 (70.4) 21 (29.6) 

0.715 
No 12 (85.7) 2 (14.3) 7 (43.7) 9 (56.3) 17 (89.5) 2 (10.5) 36 (73.5) 13 (26.5) 

 
Table 4. Eradication rates by upper GI endoscopy results and treatment arms. 

 Arm A Arm B Arm C 

No lesion 100% 28.6% 100% 

Gastroduodenal erosion 94.4% 20.8% 96.3% 

Peptic ulcer 85.7% 12.5% 87.5% 
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Africa, Europe, Asia and the Middle East where the eradication rate is higher 
with sequential treatment than with triple therapy [8] [9] [10] [11] [12]. This is 
probably due to the difference in sensitivity to clarithromycin of H. pylori strains. 
In Senegal, Hp resistance to clarithromycin is low [13], whereas it varies from 
20% to 40% in these regions] [8]. 

In our study, arm A (AOC) was effective in 92.5% of cases. In Senegal, a study 
evaluated the efficacy of AOC triple therapy over 7 days [14]. It found an eradi-
cation rate of 79.3% per protocol. Longer treatment duration improves results. 
Indeed, a Tunisian study showed that eradication rates with 10-day triple ther-
apy were higher than with 7-day therapy. Extending the treatment to 14 days did 
not show superiority [8] [15]. 

An eradication rate of 21.4% was found in an Ivorian study [16]. In North Af-
rica, Europe and the Middle East, the efficacy of AOC treatment was also below 
the threshold set by the learned societies (80%). It varied between 58% and 73% 
[10] [15] [17]. This ineffectiveness is related to the high resistance of H. pylori to 
clarithromycin in these regions. In Côte d’Ivoire it was 26.5% and elsewhere it 
ranged from 20% to 40% [8] [16] [18]. The development of resistance depends 
on many parameters, notably geographical, ethnic and the prescription habits of 
local practitioners [19]. To date, in Senegal, the sensitivity of H. pylori strains to 
clarithromycin is 96.6% [5]. 

The very low eradication rate obtained with triple AOM therapy (28.2%) is 
also reported in the literature [8] [10] [16]. The sometimes-abusive use of met-
ronidazole in our regions, linked to the frequency of parasitic diseases, could ex-
plain the resistance of Hp to this molecule and the inefficiency of this triple 
therapy.  

Sequential treatment was effective in 92.7% of cases. Several studies have 
shown its effectiveness with eradication rates ranging from 86.7% to 98.1% [20] 
[21]. The use of amoxicillin in the first phase of treatment would reduce the im-
pact of resistance to clarithromycin [22]. Indeed, amoxicillin decreases the bac-
terial load and weakens the wall of H. pylori. This leads to an increase in the in-
tra-bacterial concentration of clarithromycin and improves its bacteriostatic ac-
tivity [22] [23]. 

However, the Maastricht V/Florence consensus conference found in its 
meta-analysis an overall efficacy rate of 75%, which is lower than the efficacy 
threshold set at 80% [24]. The frequent association in some industrialized coun-
tries of a double resistance clarithromycin-metronidazole could explain this re-
sult. Also, the sequential treatment protocol is often misunderstood by patients, 
thus compromising compliance [8]. 

In our study, the mean age of the patients was 40 years and 51% were under 
40 years. This young age was also found in other studies in Senegal [4] [5] [13] 
[14] and elsewhere in Africa [15] [25] [26]. In Europe, Asia and the Middle East, 
patients were often older at diagnosis [27] [28] [29]. The rise in socio-economic 
status in industrialised countries may account for the lower infection rate in 
younger subjects, with a cohort effect possibly explaining this difference in age at 
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diagnosis. In our study, age had no impact on the effectiveness of the different 
treatments. Indeed, whatever the average age and the age group, the effectiveness 
of the treatment was the same. 

In our study, the female gender was predominant with 79% of women (sex ra-
tio of 0.26). These results are in contradiction with those obtained in other Sene-
galese, Moroccan and Algerian studies where the predominance was male [4] [5] 
[14] [15] [30]. However, in Asia, studies from Korea and China have shown a 
current trend towards female predominance with rates of 53.2% and 52.1% re-
spectively [18] [31]. In our patients, regardless of gender and arm, treatment ef-
ficacy was the same. About the eradication of H. pylori, female gender is thought 
to be a factor affecting the efficacy of treatment [18] [31]. Indeed, physiological, 
hormonal, immune and inflammatory differences could directly or indirectly 
interfere with the response to treatment. The parameters most frequently impli-
cated are the presence of higher levels of interleukin-35 and the frequency of the 
A2143G point mutation (a point mutation predisposing to resistance to 
clarithromycin) in H. pylori strains infecting women [18]. 

In our study, 90% of patients had epigastralgia and 59% had dyspepsia. Our 
results corroborate those found in previous studies in Senegal where the indica-
tions for EOGD were dominated by these two clinical signs [4] [32]. Their pres-
ence had no impact on the efficacy of treatment. In this study, age, gender and 
clinical signs didn’t influence the effectiveness of eradicative treatment. 

The study limitation was the small sample size that did not allow proper in-
terpretation of the P-value. 

5. Conclusion  

Our study shows that clarithromycin triple therapy and sequential treatment are 
effective regimens for Hp eradication while eradication rates of metronidazole 
triple therapy are low. National multicenter studies are needed to evaluate the 
efficacy of Hp eradication protocols in the Senegalese population and to estab-
lish recommendations considering the local epidemiological, economic and eco-
logical context. 
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