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Abstract 
Background: The effectiveness of rate of eradication Helicobacter pylori is unknown in Côte d'Ivoire in daily practice. Objectives: The aim of 

our study was to assess the effectiveness of 4 quadruple therapies.Materials and Methods: This was a retrospective multi-center study carried 

out in Abidjan. The medical records of naive patients over 18 years old treated with quadruple therapy [sequential (Qs), concomitant 10 (Qc10) or 

14 days (Qc14) or bismuth based therapy (Qb)]confirmed histologically on gastric biopsies were included. All had a histological check for the 

eradication of H pylori at least 4 weeks after the end of treatment. The quadruple therapy eradication rate has been determined.Results: One 

hundred and seventy files were included. The overall eradication rate was 60.6% [53.3% - 67.9% 95% CI]. It was 55.6% for Qs (30/54, [42.3% - 

68.9% 95% CI]), 80% for Qc10 (8/10, [55.2% - 100% 95% CI]), 58.3% for Qc14 (49/84, [47,756%, 68,844% 95% CI]) and 72.7% for Qb (16/22, 

[54,084%, 91,316% 95% CI]). The patients of the 4 protocols were comparable for age (p = 0.054); gender (p = 0.157); reason (p = 0.173) and 

endoscopy result (p = 0.244); intensity of antral (p = 0.542) and fundic (p = 0.744) H pylori infection in histology; frequency of side effects (p = 

0.131) and adherence to therapy (p = 0.564).Conclusions: The eradication rate of H pylori in daily practice was not optimal regardless of the 

quadruple therapy regimen used. A study of the resistance of H pylori to different antibiotics is necessary. 
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Introduction 
Helicobacter pylori (H pylori) is a spiral bacteria discovered in 1982 

[1]. The bacteria infects 50% of the world's population, which can 

reach 80% in Africa when the infection is acquired during childhood 

[2]. H pylori is involved in the genesis of peptic ulcers, gastric cancer 

and MALT lymphoma [3,4]. It is a carcinogenic bacterium [5]. 

Eradicating H pylori infection reduces the recurrence of peptic ulcers 

and the risk of gastric cancer [6]. Many therapeutic regimens are 

offered; their effectiveness varies according to the regions of the 

world, depending on the resistance of H pylori to antibiotics [7]. 

Currently, given the drop in the eradication rate of  H pylori, the 

recommended protocols for first-line therapy are bismuth and non-

bismuth (quadruple and concomitant) quadruple therapy of 10 or 14 

days [8].The main antibiotics in these four therapies are 

clarithromycin, amoxicillin, metronidazole, tetracycline and bismuth 

salts [7].In Cote d’Ivoire, there are no published studies on the 

eradication rate of H pylori. The objective of our study was to assess 

the rate of eradication of H pylori according to the quadruple therapy 

schema used. 
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Materials and methods 

This was a retrospective (January 2016 to December 2018) multi-

center study (8 public and private hospitals) carried out in Abidjan. 

The medical records of patients of both sexes over the age of 18 who 

were naive of any treatment for the eradication of H pylori followed 

by a gastroenterology consultation for chronic gastritis discovered 

during the histology of gastric biopsies taken during a gastroscopy 

were included. The medical records of patients who have not been 

treated with one of the 4 quadruple therapy protocols, or who have not 

completed treatment or who have not had a histological check at least 

4 weeks after the end of treatment during gastroscopy with gastric 

samples and unusable records were excluded from the study. The four 

H pylori eradication protocols studied were: sequential quadruple 

therapy or Qs (double dose PPI and amoxicillin 1 g twice a day for 5 

days, then PPI and metronidazole 500 mg combined with 

clarithromycin 500 mg twice a day for 5 days), concomitant 

quadruple therapy (PPI combined with clarithromycin 500 mg, 

Metronidazole 500 mg and amoxicillin 1 g twice a day) for 10 days 

(Qc10) or 14 days (Qv14) and bismuth quadruple therapy for 10 days 

(Qb). The data was collected from the files of patients followed up for 

consultation in the various sites using a standardized sheet.Age, sex, 

history (Alcohol, tobacco, taking an antibiotic or gastric antisecretory 

in the month preceding the start of the quadruple therapy), the 

eradication protocol as well as the adherence and side effects of the 

quadruple therapy prescribed by the practitioner were collected there. 
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From the initial gastroscopy report and the eradication control report, 

the reason and the result of the examination were noted. The 

endoscopic anomalies were grouped into 3 lesions: gastric ulcer, 

duodenal ulcer and gastritis. From the histology result of gastric 

biopsies during the initial and control gastroscopy, the density of H 

pylori according to the Sydney classification (0 = absent; 1 = 

minimal; 2 = moderate; 3 = severe) was also noted. Qualitative 

variables were presented as a percentage with their 95% confidence 

interval, quantitative variables as median and average with their 

standard deviation. The overall eradication rate defined by the 

proportion of patients included who had had an eradication of H 

pylori under histological control over all the patients treated, as well 

as its 95% confidence interval. The comparability of the 4 s / groups 

according to the prescribed quadruple therapy was analyzed according 

to clinical, endoscopic and histological parameters. For each 

quadruple therapy protocol, the rate of H pylori eradication 

(proportion of patients who had an eradication of H pylori under 

histological control over all patients treated with quadruple therapy) 

as well as its confidence interval at 95 % had been determined. The 

effect of the quadruple therapy considered on the histological 

clearance of H pylori was measured by comparing the evolution of the 

histological rating of H pylori according to the Sydney system before 

and after treatment. The mean rating of the intensity of H pylori 

gastric infection after treatment was compared to that before treatment 

in paired series using the Wilcoxon test. The distribution of ratings 

was presented on average and in standard deviation (SD). The alpha 

significance threshold was set at 5%. The analysis of the results was 

carried out by IBM SPSS Statistics SPSS 26.0 software (IBM Corp. 

Chicago, USA). The study was consistent with the Helsinki 

Declaration.The studyhad the agreement of the “comité national 

d’éthique  des sciences de la vie et de la santé”  of Côte d’Ivoire. 
Results 
During the study period, 700 files of patients who had a histology of 

biopsies after gastroscopy concluding that H pylori was present were 

collected. Five hundred and thirty files were excluded for lack of 

histological control of the eradication or for interruption of the 

prescribed treatment or for unusable file. A total of 170 medical 

records were analyzed in the study. Among them, 103 had an 

eradication of H pylori, ie an overall eradication rate of H pylori of 

60.6% [53.3% - 67.9%]. Quadruple therapy, 10-day concomitant, 14-

day concomitant and bismuth based therapy were prescribed 

respectively in 31.8% (n = 54); 5.9% (n = 10); 49.4% (n = 84) and 

12.9% (n = 22) of the cases. The patients of these 4 protocols were 

comparable for age (p = 0.054), sex (p = 0.157), smoking (p = 0.654), 

alcoholism (p = 0.625), taking the antibiotic before quadruple therapy 

(p = 0.898), the antral (p = 0.542) and fundic (p = 0.710) distribution 

of H pylori. The distribution of quadruple therapy eradication 

treatments was significantly different according to the inclusion 

centers (p = 0.001). Table 1 compares the characteristics of the 

patients of the 4 quadruple therapy prescribed 

Table 1: Characteristics of the 4 groups of quadruple therapy for eradicating H pylori prescribed. 

Variables Qs† 

n = 54 

Qc10‡ 

n = 10 

Qc14‡ 

n =84 

Qb§ 

n =22 

P 

Recruitment center <0.0001 

0 17 31.5% 2 20% 33 39.3% 3 13.6%  

1 18 33.3% 3 30% 17 20.2% 12 54.5%  

2 0 0 0 0 3 3.6% 0 0  

3 6 11.1% 0 0 3 3.6% 0 0  

4 5 9.3% 4 40% 8 9.5% 0 0  

5 4 7.4% 1 10% 6 7.1% 2 9.1%  

6 3 5.6% 0 0 11 13.1% 0 0  

7 1 1.9% 0 0 3 3.6% 5 22.7%  

Male % (32/54) 59.3% (6/10) 

60% 

(34/84) 

40.5% 

(11/22) 

50% 

0.157 

Mean age 46.3±10.3 48.2±15.1 49.8±12.2 54.7±12.2 0.054 

Medical History          

Antibiotic 1 1.9% 0 0 1 1.2% 0 0 0.898 

Alcohol 14 25.9% 1 10% 21 25% 7 31.8% 0.625 

Tobacco 2 3.7% 0 0% 1 1.2% 1 4.5% 0.654 

Indication of gastroscopy 0 .173 

Epigastralgia 47 87% 7 70% 70 83.3% 16 72.7%  

Anaemia 1 1.9% 0 0 1 1.2% 0 0  

Halitosis 2 3.7% 0 0 7 8.3% 1 4.5%  

Vomiting 0 0 1 10% 2 2.4% 0 0  

Other 4 7.4% 2 20% 4 4.8% 5 22.7%  

AntralH pylori 0.542 

0 1 1.9% 0 0% 3 3.6% 0 0  

1 17 31.5% 2 20% 22 26.2% 11 50%  

2 19 35.2% 5 50% 34 40.5% 4 18.2%  

3 17 31.5% 3 30% 25 29.8% 7 31.8%  

FundicH pylori 0.710 

0 7 13% 1 10% 7 8.3% 1 4.5%  

1 17 31.5% 2 20% 24 28.6% 11 50%  

2 15 27.8% 4 40% 31 36.9% 5 22.7%  

3 15 27.8% 3 30% 22 26.2% 5 22.7%  

Gastroscopy results 0.244 

duodenal ulcer 6 11.1% 2 20% 4 4.8% 1 4.5%  

Gastric ulcer 0 0 1 10% 2 2.4% 0 0  

No lesion 13 24.1% 0 0 19 22.6% 7 31.8%  

Gastritis 35 64.8% 7 70% 59 70.2% 14 63.6%  

http://www.ijhcr.com/
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†sequential quadruple therapy.‡concomitant quadruple therapy.§Bismuth quadruple therapy 

 

There was no significant difference between the eradication rates of H pylori from the 4 four-drug regimens (p = 0.297). Table 2 shows the 

eradication rates of H pylori, the side effects and the compliance with the 4 quadruple therapy eradication therapies.  

 

Table 2: H pylori eradication rate compliance and side effects of the 4 treatments prescribed. 

Variable Qs† Qc10‡ Qc14‡ Qb§ P 

Eradication rate 

 

30/54 

55.6% 

[42.3%- 68.9%] 

8/10 

80% 

[55.2%-100%] 

49/84 

58.3% 

[47.8%- 68.8%] 

 

16/22 

72.7% 

[54.1%-91.3%] 

0.297 

Observance 0.564 

Good 52 96.3% 9 90% 81 96.4% 22 100%  

Bad 2 3.7% 1 10% 3 3.6% 0 0  

Side effects 0.131 

No 51 94.4% 9 90% 77 91.7% 17 77.3%  

Yes 3 5.6% 1 10% 7 8 .3% 5 22.7%  

Type of  side effect   

Diarrhea 

 

1 1.9% 0 0 1 1.2% 1 4.5%  

Abdominal pain 4 7.4% 1 10% 3 3.6% 1 4.5%  

Pruritus 1 1.9% 0 0 0 0 0 0  

Headache 2 3.7% 1 10% 1 1.2% 0 0  

Vertigo 0 0 0 0 1 1.2% 0 0  

hypersialorrhea 0 0 0 0 3 3.6% 0 0  

Malaise 2 3.7% 1 10% 3 3.6% 0 0  

Anorexia 0 0 0 0 5 6% 0 0  
† Sequential quadruple therapy. ‡ Concomitant quadruple therapy;  § Bismuth quadruple therapy 

 

There was a significant decrease in the intensity of H pylori infection at the gastric histology before and after treatment for sequential quadruple 

therapy, concomitant quadruple therapy for 10 days and 14 days, and for bismuth quadruple therapy for 10 days (Table 3). 

 

Table 3: Evolution of the intensity of gastric infection with H pylori in histology according to the prescribed quadruple therapy

 

 
 

 

 

 

 

 

 

 

 

 

 

† Interquartile ratio; ‡ standard deviation 

Discussion 

The overall eradication rate of H pylori, assessed from medical record 

data in our study, was 60.6%. The most commonly used regimen in 

the study centers was 14-day concurrent quadruple therapy with 

49.4% of medical prescriptions (n = 84). This schema is one of the 

protocols recommended in first intention [7]. None of the 4 studied 

schemas allowed an eradication rate of more than 80% in daily 

practice. A rate below 80% of an eradication protocol is considered 

insufficient for first-line use in clinical practice [7]. According to 

Graham et al, the goal of first-line treatment for the eradication of H 

pylori is to achieve an eradication rate of 90% [9]. Currently, the 

eradication of H pylori remains an unsolved problem. Indeed, no 

treatment regimen is capable of curing the infection in all treated 

patients, and in many the infection persists despite the administration 

of several consecutive standard therapies [10]. Results from clinical 

studies in Africa and elsewhere on different eradication protocols 

yielded widely varying results, although 14-day and bismuth 

quadruple therapy had the best eradication rates (Table 4 [14]). In the 

only black African study published on 14-day quadruple therapy, the 

eradication rate of H pylori was higher than in our work (88%) [12].In 

our study, one of the inclusion criteria was to have respected the 

duration and the dosage of the prescribed drugs. Adherence to 

treatment was good in 164 patients (96.5%) despite the occurrence of 

side effects in 32 patients (18.8%). These side effects have been 

reported in other studies [11, 12]. To our knowledge, the level of 

resistance of H pylori to antibiotics is unknown in Côte d'Ivoire; it has 

also been little studied in Africa [13]. However, our work has shown 

that all 4 first-line regimens resulted in a significant reduction in the 

intensity of H pylori gastric infection during the control histology. 

This finding could suggest that a longer duration of treatments would 

eradicate the bacteria. The design of our study showed that in real life, 

given the high number of unsuccessful files (530/700), that several 

patients abandoned their treatments before its end and that the 

eradication controls in post therapy were not done in the majority of 

cases. 

Conclusion 

The eradication rate of H pylori in daily practice was insufficient 

regardless of the regimen of the first-line therapy prescribed in 

Abidjan. A study of the bacteria resistance to antibiotics is necessary. 

 

Protocole  Median (IQR†) Mean (SD‡) P 

Sequential quadruple therapy Before 2 (1-3) 2.00 (0.80) <0.0001 

After 

 

0 (0-2) 0.80 (1.02) 

Concomitant Quadruple 

Therapy for 10 days 

Before 2 (2-3) 2.10 (0.74) 0.0046 

After 

 

0 (0-0) 0.20 (0.42) 

Concomitant quadruple therapy 

for  14 days 

Before 2 (1-3) 2.02 (0.79) <0.0001 

After 

 

0 (0-1) 0.63 (0.90) 

Bismuth quadruple therapy Before 1.5 (1-3) 1.82 (0.91) 0.0001 

After 0 (0-1) 0.45 (0.91) 

http://www.ijhcr.com/
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