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ABSTRACT 

Objective: To compare the effectiveness of sequential and concomitant therapy for the eradication of Helicobacter pylori. 
Study Design: Quasi-experimental study. 
Setting and Duration of Study: Department of Gastroenterology and Medicine, Pak Emirates Military Hospital, Rawalpindi 
Pakistan from Jun to Sep 2021. 
Methodology: A total of 105 patients who were H-pylori positive on stool antigen tests and had to undergo eradication 
therapy were included in the study. Patients were randomized into Groups by lottery method. Group-A was given the 
Clarithromycin concomitant therapy (Omeprazole+ Amoxicillin+ Clarithromycin+ Metronidazole) for 10-14 days, while 
Group-B was given the Clarithromycin based sequential therapy (Omeprazole+ Amoxicillin for five days and then 
Omeprazole+ metronidazole+ Clarithromycin for next five days) for eradication of H pylori. A stool antigen test was done to 
determine the successful eradication in both Groups. 
Results: Out of 105 H pylori antigen-positive patients included in the study, 69(65.7%) had successful eradication of stool 
antigen while 36(34.3%) had stool antigen positive even after adequate treatment. The mean age of the study participants was 
39.53±7.647 years. Eradication of H pylori in the study population was statistically significantly found in patients with age less 
than 40 years (p-value-0.033) and those who were taking sequential therapy as compared to concomitant therapy (p-
value<0.001). 
Conclusion: H-pylori eradication was achieved in most of the patients taking treatment. However, in our study, patients 
younger than 40 and those taking sequential therapy had more chances of successfully eradicating this bacteria invading the 
gastric mucosa than patients taking concomitant therapy. 
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INTRODUCTION 

Epidemiological data reflects that medical and 
general practice outpatient departments cater to many 
patients suffering from gastrointestinal disorders.1 
These patterns remain the same across the globe, and 
upper GI tract disorders affect all age Groups in 
several ways.2 These conditions of the GI tract may 
range from benign infectious conditions to malignant 
neoplastic potentially fatal diseases.3 Diagnosing these 
conditions in time and treating them efficiently may 
save the patients from severe consequences.4 Various 
antibiotics have been studied for their role in fighting 
against H-pylori infection.5 Guidelines from various 
parts of the world recommend a combination of 
antibiotics with proton pump inhibitors for definitive 
management of H-pylori-related GI conditions and 
prevent long-term consequences.6 

Multiple types of combinations have been tried 
for the eradication of H-pylori. Yilmaz et al. studied the 

efficacy of Clarithromycin-based regimens in patients 
suffering from H-pylori gastritis. They concluded that 
Clarithromycin-based regimens were efficacious in the 
eradication of H-pylori.7 Wu et al. conducted a rando-
mized controlled trial comparing different regimens 
for eradication of H-pylori, concluding that a quad-
ruplet regimen was better in managing these patients.8 
Lee et al. performed a similar study revealing that 
concomitant therapy with Rabeprazole, Amoxicillin 
Clarithromycin and Metronidazole was much higher 
in efficacy than sequential therapy for successful eradi-
cation of H-pylori bacteria in patients suffering from 
gastritis.9 

Limited individual and state resources compel 
clinicians to find the right and cost-effective choice so 
that disease gets eliminated in time and complete and 
does not pose a burden on both individual and health 
care system. Qureshi et al. published a study on our 
population and compared different combinations for 
eradicating H-pylori. They concluded that combining 
two antibiotics with proton pump inhibitors is 
effective for most patients in reducing symptoms and 
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eradicating H-pylori.10 Limited data has been gene-
rated comparing Clarithromycin-based concomitant 
and sequential therapies in our population. Therefore, 
we planned this study to compare the effectiveness of 
sequential and concomitant therapy for eradicating 
Helicobacter pylori. 

METHODOLOGY 

This experimental study was conducted at the 
Department of Medicine and Gastroenterology, Pak 
Emirates Military Hospital, Rawalpindi Pakistan, from 
June to September 2021. The Ethical Review Board 
Committee of the hospital was approached to get 
ethical approval for this study, and approval was 
granted (Letter No A/28/EC/348/2021). WHO sample 
size calculator was used for the sample size calculation 
with population proportion of response of H-pylori to 
Clarithromycin-based regimens as 89.4% and margin 
of error as 10%.11 Non probability consecutive samp-
ling technique was used to gather the sample for this 
study. 

Inclusion Criteria: Patients of either genders with 
gastritis or upper GI symptoms of acid peptic disease 
positive for H pylori stool between 18 and 65 years 
were included in the study. 

Exclusion Criteria: Patients with malignancies (solid 
or haematological), active alcohol use in the past six 
months, B-12 or folate deficiency or replacement 
therapy, patients who underwent any recent surgical 
procedure or gave a history of NSAID use in routine 
(prescribed or un-prescribed) were excluded from the 
study. Patients with allergic reactions to the antibiotics 
or proton pump inhibitors used in the study were also 
excluded. Patients who were previously found 
resistant to Clarithromycin-based regimens were also 
not included. 

The lottery method was used to ensure the ran-
dom allocation of Groups (Group-A and B). Group-A 
was given the Clarithromycin concomitant therapy 
(Omeprazole+ Amoxicillin+ Clarithromycin+ Metroni-
dazole) for 10-14 days.12 In contrast, Group-B was 
given the Clarithromycin-based sequential therapy 
(Omeprazole+ Amoxicillin for five days and then 
Omeprazole+ Metronidazole+ Clarithromycin for the 
next five days) for eradication of H pylori.13  

Stool for H pylori antigen was performed at the 
end of therapy for each patient and based on presence 
or absence of stool antigen patients were labelled as 
with successful eradication or not. In addition, the type 
of therapy used and other socio-demographic factors 

were com-pared in the patients with the eradication of 
H pylori and those without successful eradication and 
persis-tent positive stool antigen even after the 
treatment. 

All statistical analysis was performed using the 
Statistical Package for Social Sciences (SPSS-24.0.). 
Pearson chi-square test was applied to look for the 
association of age, gender, type of antibiotic therapy 
and smoking with successful eradication of H pylori. 
Differences between Groups were considered signifi-
cant if p-values were less than or equal to 0.05. 

RESULTS 

One hundred and five patients were included in 
the final analysis. The mean age of the study partici-
pants was 39.53±7.647 years. Out of 105 patients, 47 
(44.7%) were males, while 58(55.3%) were females. 
69(65.7%) had successfully eradicated stool antigens, 
while 36(34.3%) had stool antigen positive even after 
adequate treatment. In addition, 68(64.7%) were non-
smokers, while 37(35.3%) were tobacco smokers. 

Table-I summarized the general characteristics of 
patients recruited in the analysis. 56(53.3%) took 
sequential therapy, while 49(46.7%) took concomitant 
therapy to eradicate H-pylori. 

 

Table-I: Characteristics of patients included in the study 
(n=105) 
Study Parameters  n(%) 

Age (years) 

Mean±SD  39.53±7.647 years 

Gender 

Male 
Female 

47 (44.7) 
58 (55.3) 

Eradication of H-pylori 

Yes 
No 

69 (65.7) 
36 (34.3) 

Type of Therapy Used 

Sequential therapy  
Concomitant therapy  

56 (53.3) 
49 (46.7) 

Smoking Status 

Non-smokers 
Smokers  

68 (64.7) 
37 (35.3) 

 

The results of the statistical analysis were sum-
marized in Table-II. Eradication of H pylori in the 
study population was statistically significantly found 
in patients with age less than 40 years (p-value-0.033) 
and those who were taking sequential therapy as com-
pared to concomitant therapy (p-value<0.001). The 
gender of patients (p-value-0.645) and tobacco smoking 
status (p-value-0.107) had no statistically significant 
relationship with the successful eradication of H-pylori 
in our patients. 
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Table-II: Factors associated with successful eradication of H 
pylori (n=105) 

Factors 
studied  

Successful 
eradication of 

H-pylori (n=69) 

No eradication 
of H-pylori 

(n=36) 

p- 
value 

Age 

<40 years 
>40 years 

36 (52.2) 
33 (47.8) 

11 (30.5) 
25 (69.5) 

0.033 

Gender 

Male 
Female 

32 (46.4) 
37 (53.6) 

15 (41.7) 
21 (58.3) 

0.645 

Smoking 

No 
Yes 

41 (59.4) 
28 (40.6) 

27 (75.0) 
09 (25.0) 

0.107 

Type of Therapy Used 

Sequential  
Concomitant  

47 (68.1) 
22 (31.9) 

09 (25.0) 
27 (75.0) 

<0.00
1 

 

DISCUSSION 

Gastritis is one of the most commonly encoun-
tered medical problems. General physicians, medical 
specialists and gastroenterologists share the burden of 
this GI ailment. Gastritis could be due to multiple 
etiologies. Bacterial infection is one of the common 
etiologies of this disorder.14 Multiple antibiotic and 
proton pump inhibitor bases regimens have been in 
clinical practice to eradicate H-pylori from patients 
suffering from gastritis.6 Different guidelines world-
wide recommend different regimens based on type 
and duration. Limited local work has been available 
regarding differences in the effectiveness of sequential 
and concomitant therapy. This study was therefore 
designed and conducted to compare the effectiveness 
of sequential and concomitant therapy for eradicating 
Helicobacter pylori. 

Wang et al.15 in their systematic review and meta-
analysis published in 2016, compare different types of 
antibiotic therapies based on the duration of therapy. 
They concluded that concomitant therapy was superior 
to sequential therapy when given for ten days to 
patients with a confirmed H-pylori infection diagnosis. 
In addition, diarrhoea was the side effect more seen in 
patients with concomitant therapy than sequential the-
rapy. We did not study the adverse effects in our study 
but found that sequential therapy was more associated 
with eradicating H-pylori than concomitant therapy. 

A randomized trial was conducted by Das et al.16 
in 2016, which evaluated and compared the same para-
meter in patients suffering from perforated duodenum 
ulcers. It was concluded that no significant difference 
was found in the Groups regarding effectiveness and 
adverse effects. Sequential therapy was found cost-
effective as compared to concomitant therapy. We did 

not include patients with perforated duodenal ulcers. 
However, in patients who just had H-pylori gastritis, 
those with ages less than 40 and taking sequential 
therapy had more chances of successfully eradicating 
this bacteria invading the gastric mucosa than patients 
taking concomitant therapy. 

A study was conducted by Mestrovic et al. com-
paring two different therapeutic regimens for eradica-
ting H-pylori.17 It was published in 2020 and revealed 
that hybrid therapy had lower side effects and both 
therapies were not different in terms of efficacy for 
eradicating H-pylori. They encouraged the use of 
fewer antibiotic-based regimens for various reasons. 
Our study supported their recommendations with re-
sults as well as in our study patients treated with 
sequential therapy had better outcomes than those 
treated with concomitant therapy. 

A Korean study conducted by Jung et al.18 in 
2016 evaluated the suitability of sequential vs concomi-
tant therapy to combat GI infection by H-pylori 
bacteria. They concluded that no statistically signifi-
cant difference exists between the eradication rates of 
both Groups; therefore, no single therapy could be 
rated as superior to others. Ours was a small study 
with a very basic design and found that sequential 
therapy was statistically significantly better than con-
comitant therapy in terms of H-pylori eradication. The 
type of population, multiple other patients, and medi-
cation-related factors may be responsible for the diffe-
rence in our results from those generated by Jung et al. 

 LIMITATIONS OF STUDY  

Patients of a single medical unit were targeted instead 
of taking sample representative of the whole population. 
This was one of the main limitations of this study. Moreover, 
sensitivity and specificity for stool for H-pylori antigen is less 
than biopsy; therefore, results may vary based on the 
diagnostic method used to detect H-pylori antigen. Studies 
with better design and addressing these limitations may 
generate generalizable results. 

CONCLUSION 

H-pylori eradication was achieved in most of the 
patients taking treatment. However, in our study, patients 
younger than 40 and those taking sequential therapy had 
more chances of successfully eradicating this bacteria inva-
ding the gastric mucosa than patients taking Concomitant 
therapy. 
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