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ABSTRACT

Background: Triple therapy which includes a proton pump inhibitor (PPI) along with two antimicrobials is routinely 
used for the eradication of Helicobacter pylori. Multiple regimens are reported using different combinations of PPIs and 
antimicrobials. Aims and Objectives: The current study is done to compare the efficacy and safety of three PPIs omeprazole, 
lansoprazole, and rabeprazole in combination with amoxicillin and tinidazole. Materials and Methods: The patients 
were randomly assigned to receive one of the three regimens including one of the PPI with amoxicillin and tinidazole for 
2 weeks followed by respective PPI once daily for 4 weeks. Follow-up visits were done at 2 and 6 weeks of the treatment. 
Endoscopy was done for any decrease in size of ulcer, rapid urease test, and histopathology for clearance of H. pylori. 
Results: There was a significant reduction in the size of ulcer at the end of 2 weeks in all the three groups and total healing 
of ulcer was observed in rabeprazole group when compared to omeprazole and lansoprazole groups. H. pylori eradication 
as per negative urea breath test was between 85% and 94% and it was highest in rabeprazole group. Conclusion: The three 
drugs were safe and equally effective in eradicating H. pylori, but rabeprazole showed earlier symptomatic relief with rapid 
eradication rate of H. pylori in peptic ulcer disease compared to omeprazole and lansoprazole, but it was not statistically 
significant. Hence, rabeprazole can be recommended to be used in PPI-triple therapy for cure of H. pylori infection in 
Indian population for earlier relief and better cure rates.
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INTRODUCTION

The recognition of Helicobacter pylori to be the main 
etiological factor in the pathogenesis of duodenal ulcer 
and non-auto-immune gastritis led to therapeutic strategies 
targeted to eradicate H. pylori to prevent recurrences 
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in peptic ulcer disease.[1] Majority of the patients with 
duodenal ulcer and non-ulcer dyspepsia are colonized with 
H. pylori.[2] Several studies have shown that eradication 
of H. pylori cures duodenal ulcers and prevent relapse. In 
addition, there is histological resolution of chronic active 
gastritis after the eradication of H. pylori.[3,4] The National 
Institute of Health Consensus Conference in 1994 concluded 
that all patients with peptic ulcer disease whether on the first 
presentation, recurrence, and those on maintenance therapy 
for a confirmed ulcer should be cured of their infection 
using an anti-secretory drug combined with anti H. pylori 
antibiotics.[5,6] According to recent international guidelines, 
the clinical goals for rapid ulcer healing and prevention 
of relapse can be accomplished by combination therapy 

National Journal of Physiology, Pharmacy and Pharmacology 



Devagudi et al. Comparisons of PPIs for eradication of Helicobacter pylori in peptic ulcer

251          National Journal of Physiology, Pharmacy and Pharmacology  2017 | Vol 7 | Issue 3

consisting of an anti-secretory drug, proton pump inhibitor 
(PPI) or ranitidine and 2 antimicrobial agents preferably 
amoxicillin, clarithromycin, or metronidazole,[7] when 
applying such multi-drug regimens, possible synergy between 
the agents suggest that pharmacokinetic considerations might 
help to improve H. pylori eradication rates which should be 
>85-90% on an intention to treat basis.[8]

The results of clinical trials of H. pylori eradication regimens 
have been widely variable, and studies pertaining to efficacy 
of these regimens in Indian population are less.[9] The different 
gastric PPIs display similar dose-response relationships with 
similar potencies and efficacies on a milligram basis, i.e., at the 
same milligram doses. The different dose recommendations 
were based on different strategies to balance optimal drug 
dosage and safety rather than on real differences in milligram 
related efficacies. Our study, we planned to see whether the 
difference in pharmacokinetic properties of PPIs shows any 
difference in the efficacy and safety parameters between 
treatment with omeprazole, lansoprazole, and rabeprazole 
in the triple drug regimen for eradication of H. pylori infect 
ion in peptic ulcer patients. In addition, with reports of 
metronidazole resistance, we have replaced with tinidazole 
for the evaluation of resistance.

MATERIALS AND METHODS

The present study is a randomized, prospective, and 
comparative study conducted after approval from 
Institutional Ethics Committee. The total number of patients 
were randomly divided into three groups with 15 patients 
in each group. Patients were included after endoscopically 
proven peptic ulcer with a size >2.5 mm in size and with 
evidence of H. pylori infection by histopathology and rapid 
urease test.[6] Patients on antiulcer drugs in preceding 4 weeks 
except antacids, on nonsteroidal antiinflammatory drugs, and 
corticosteroids, with coexisting gastric carcinoma, pyloric 
stenosis, active upper gastrointestinal (GI) hemorrhage, 
cirrhosis, renal disorders or any other severe organ disease, 
chronic alcoholics, hypersensitivity to study drugs, pregnant, 
or lactating mothers were excluded from the study. Written 
informed consent was obtained from every patient. Patients 
unwilling to participate were excluded from the study.

Upper GI endoscopy was done to note the site, number, and 
size of the ulcers, and four biopsy samples one each from 
body and the fundus and two samples from antrum of the 
stomach were taken. The three samples were checked for the 
evidence of H. pylori, by rapid urease test, and one sample 
from the antrum was collected in 10% neutral formalin and 
was sent for histopathological examination.[9] The patients 
were randomly assigned to receive one of the three regimens 
including PPI with amoxicillin and tinidazole, i.e., omeprazole 
20 mg bid, amoxicillin 500 mg tds and tinidazole 500 mg bid 
(OAT regimen); lansoprazole 30 mg bid, amoxicillin 500 mg 

tds, and tinidazole 500 mg bid (LAT regimen); rabeprazole 
20 mg, amoxicillin 500 mg tds., and tinidazole 500 mg bid 
(RAT regimen). The patients received one of the three triple 
drug regimens for 2 weeks followed by respective PPI twice 
daily for 4 weeks.

Follow-up visits were done at 2 and 6 weeks of the 
treatment. At every follow-up visit, specific dyspeptic 
symptoms were recorded on 3-point scale (epigastric 
pain, heartburn, anorexia, nausea, and vomiting) graded 
as 0-absent, 1-mild, 2-moderate, and 3-severe. Endoscopy 
was done for any decrease in size of ulcer, rapid urease test, 
and histopathology for the clearance of H. pylori. Patients 
were reviewed regarding adverse effects and compliance at 
every visit till the end of the therapy. Statistical analysis was 
performed using analysis of variance and Fisher exact test 
and level of significance was kept at P < 0.05. The response 
rate was assessed by the eradication of H. pylori associated 
with healing of ulcers, resolution of antral gastritis, and a 
significant fall in the rate of ulcer relapse in >4 weeks of 
treatment.

RESULTS

A total of 90 adult subjects of either sex were enrolled in the 
study. The mean age was 50.9 ± 1.76, and there was male 
preponderance in all the groups. The baseline observations 
of ulcer size, symptoms of nausea, heartburn, vomiting, and 
anorexia were recorded. The enrolled patients had single 
to multiple ulcers. Percentage reduction in the size of ulcer 
at the end of 2 weeks was 83, 88, and 90 with omeprazole, 
lansoprazole, and rabeprazole, respectively. At the end of 
6 weeks, total healing of ulcer was observed in rabeprazole 
group when compared to omeprazole and lansoprazole groups. 
The baseline histopathology for H. pylori was positive in 
94%, 96% and 96% of patients in omeprazole, lansoprazole, 
and rabeprazole groups, respectively. Histopathological 
resolution at the end of 2 weeks was 59%, 66%, and 75% with 
omeprazole, lansoprazole, and rabeprazole, respectively. At 
the end of 6 weeks, total histological resolution was observed 
in rabeprazole group when compared to omeprazole and 
lansoprazole groups (Tables 1-5).

At the baseline, the rapid urease test was positive in all the 
three groups. 54%, 62%, and 75% of the patients had negative 
rapid urease test (P < 0.001) after 2 weeks of treatment which 
was significant. Patients in all the three groups had significant 
reduction in symptoms at the end of 2 weeks, and highest was 
in the rabeprazole group. 73% of patients were relieved of 
epigastric pain at the end of 2 weeks in rabeprazole group in 
comparison to 48% and 65% in omeprazole and lansoprazole 
groups, respectively. In addition, 78% patients had better 
appetite at the end of 2 weeks in rabeprazole group in 
comparison to 54% and 64% in omeprazole and lansoprazole 
groups, respectively.
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DISCUSSION

Pharmacological suppression of gastric acid secretion 
is traditionally the most rational approach to heal ulcers 
successfully. It was reported that suppression of acid 
secretion with antimicrobials produces very high cure rates 
rather than antimicrobials alone. Treatment with only anti-
secretory drugs alone also showed relapse after withdrawal of 
treatment. Eradication of H. pylori by antimicrobial therapy 
in patients with duodenal and gastric ulcer has reduced the 
relapse rates. The preferred therapeutic regimen nowadays is 
triple drug therapy including two antibiotics and a PPI and is 
the most successful in eradicating H. pylori.[10] The regimens 
such as PPIs in combination with two antibiotics such as 
clarithromycin, amoxicillin, and metronidazole or tinidazole 
are advocated as 7-14 day regimen.[11] Addition of PPI in 
triple drug regimen leads to eradication rate of 97%.[12] Many 
different therapeutic regimens with various combinations 
have been reported making it difficult to make optimal choice 
of drugs, dosage, and duration of treatment and hence the 
current study to evaluate difference in efficacy of three PPIs 
in Indian population.

PPI’s have a synergistic effect with several antibiotics by 
raising pH, by increasing chemical stability and making it 
optimal for the activity of other drugs. Lansoprazole exerted 
antibacterial activity in vitro, which is selective for H. pylori.[13] 
Gatta et al. proved that omeprazole has antimicrobial activity 

apart from inhibiting the urease activity of H. pylori.[14] Many 
studies have used omeprazole as the part of the regimen in the 
eradication of H. pylori. Use of omeprazole 20 mg twice daily, 
metronidazole 400 mg twice daily, clarithromycin 250 mg 
twice daily for 1 week produced H. pylori eradication rates of 
77-88%.[15] Bell et al. used a 2 week regimen of omeprazole, 
ampicillin, and metronidazole and reported H. pylori 
eradication rate of 96.4% in metronidazole-sensitive cases 
and of 75% in metronidazole resistance cases 10. Hence, the 
overall eradication rate of H. pylori with omeprazole varied 
from 77% to 97% from the previous studies.

In our study, we got 54%, 62%, 75% eradication rate with 
omeprazole, lansoprazole, and rabeprazole after 2 weeks of 
treatment. It was less compared to the previous data. It may 
be because of the use of highly effective clarithromycin in 
the regimen used in the previous studies.[16] In our study, 94% 
eradication rate was obtained after 6 weeks of treatment with 
rabeprazole containing regimen. Eradication rates in various 
studies from West ranged from 80% to 90%. In the present 
study, we observed that triple drug therapy was highly 
effective in eradicating H. pylori infection in all the three 
groups. The percentage of eradication rate in our study was 
comparable with the previous studies conducted using PPIs 
with clarithromycin and amoxicillin which was about 94%.

The previous studies reported improvement in frequency 
and severity of epigastric pain in 80-82% of patients and 
heartburn in 63% of patients. In our study, the complete 
relief of epigastric pain varied from 48% to 73% which was 
less than the data obtained elsewhere. It may be because of 
small sample size. Relief from epigastric pain in rabeprazole 
group was 78% with rabeprazole in our study, which was 
comparable to the previous data. Before treatment most 
common symptom was epigastric pain (86%), followed by 
dyspepsia (80%) and then nausea (73%). Meta-analysis of 
published clinical studies showed that 71% of patients treated 
with the omeprazole 20 mg daily had complete relief of 
symptoms within 2 weeks.

It has been demonstrated in one study that rabeprazole had 
higher eradication rate than omeprazole as well as with 
potent and rapid acid suppression.[16] In our study, we have 
noted that rabeprazole, amoxicillin, and clarithromycin 
were the most effective regimen which showed faster 
eradication rate and rapid acid suppression. There was 

Table 1: Demographic profile
Parameter Group A Group B Group C
Age (years) 52.6.±1.3 50.5±2.1 49.6±1.9
Male/female 11/4 10/5 12/3

Table 2: Percentage reduction in ulcer size at 2 and 
6 weeks

Ulcer size Baseline 
0 weeks

% Reduction 
in size 2 weeks

% Reduction 
in size 6 weeks

Group OAT 8.6±1.7 83 91
Group LAT 8.9±1.4 88 95
Group RAT 8.1±1.9 90 100

Values expressed as mean±SEM and P<0.05. OAT: Omeprazole, 
amoxycillin and tinidazole, LAT: Lansaprazole, amoxycillin and 
tinidazole, RAT: Rabeprazole, amoxycillin and tinidazole

Table 3: Patients relieved of symptoms at the end of 2 weeks
Parameter Epigastric pain Heart burn Anorexia

Baseline 2 weeks Baseline 2 weeks Baseline 2 weeks
Group OAT 92 48 100 66 86 54
Group LAT 98 65 100 64 94 64
Group RAT 94 73 100 84 92 78

All values expressed in %. And P<0.05. OAT: Omeprazole, amoxycillin and tinidazole, LAT: Lansaprazole, amoxycillin and tinidazole, RAT: 
Rabeprazole, amoxycillin and tinidazole
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also complete healing of ulcer in rabeprazole group after 
6 weeks of therapy when compared to omeprazole and 
lansoprazole treated groups, therefore showing faster 
healing rate. The gastric ulcer study by Dekkers et al. 
also supports our study where they produced inconsistent 
results since rabeprazole was superior to omeprazole in 
gastric ulcer patients only with regard to symptom relief 
but as potent as omeprazole with respect to healing 
rates.[17] No major adverse events were seen in 88% 
of the study population. Chronic use of PPIs carries 
the risk of hip fractures, infection with Clostridium 
difficle, community-acquired pneumonia, exposure in 
elderly population was also found to be associated with 
hyperparathyroidism.[18] The most common adverse effects 
reported include diarrhea, taste disturbance, and skin rash. 
However, there are no cases withdrawn during treatment 
as no adverse events were reported.

Based on pharmacodynamic properties, all PPIs share the 
same mode of action by inhibiting gastric proton pump. 
Metabolized in liver. Their potency depends on the serum 
AUC of the free prodrug and its chemical activation and 
half-life at pH 1 relative to its serum elimination half-life. 
Therefore, the available PPIs display the same potency and 
efficacy. In vitro and in vivo data on the efficacy of omeprazole, 
lansoprazole, and rabeprazole indicate antiurease activity 
and antimicrobial effect against H. pylori.[19,20] These effects 
have been shown to be highest with rabeprazole followed 
by lansoprazole and omeprazole. The higher efficacy of 
rabeprazole may be due to more effective acid suppression 
than omeprazole and lansoprazole. Further, the action 
of rabeprazole is known to be less affected by genetic 
polymorphism compared to omeprazole. Rabeprazole may 
have less potential for drug interaction than omeprazole 
which may make it useful in the elderly and others in 
multiple drug therapy.[21]

On the basis of their identical pharmacodynamic and 
similar pharmacokinetic properties (minor differences 
in bioavailability and nonlinearity in the disposition 
of omeprazole), all presently marked PPIs can be used 
interchangeably. In regard to the interaction potential of 
various PPI’s, omeprazole might be regarded as slightly less 
favorable than the other PPIs whereas several studies showed 
significant difference in pharmacokinetic characteristics 
among different PPIs.[8]

CONCLUSION

Efficacy of the therapeutic regimen may vary according to 
patient population or geographical region. In our study, all the 
triple drug regimens were safe and almost equally effective 
in eradicating H. pylori but rabeprazole showed earlier 
symptomatic relief with rapid eradication rate of H. pylori in 
peptic ulcer disease. All the three groups showed significant 
reduction in histopathology status and rapid urease test with 
good eradication rates after 6 weeks. However, rabeprazole 
group showed earlier and better reduction rates compared 
to omeprazole and lansoprazole, but it was not statistically 
significant. Hence, rabeprazole can be recommended to be 
used in PPI-triple therapy for cure of H. pylori infection in 
Indian population for earlier relief and better cure rates.
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