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ABSTRACT

Background:  For eradication of Helicobacter pylori in antral gastritis, the conventional triple drug therapy comprising 
of amoxicillin, clarithromycin, and a proton pump inhibitor (PPI) is the most widely used first line therapy. A novel 
first line regimen the sequential therapy comprising of amoxicillin followed by clarithromycin and a nitroimidazole 
(tinidazole or metronidazole) along with a PPI was shown to have higher eradication rates and was projected as a viable 
alternative to failing triple drug therapy. 
Aim: To compare the efficacy and side effect profile of sequential and triple drug therapy in eradication of H pylori 
infection in Indian population. 
Methods: A randomized controlled trial (RCT) was conducted in a tertiary care centre of North India. A total of 350 
patients with rapid urease test (RUT) positive antral gastritis were randomized in the ratio of 1:1 to receive either 10 
days of sequential or 14 days of triple drug therapy. Successful eradication was defined as RUT negativity by repeat 
endoscopy done 04 weeks after treatment completion. Side effect profile was assessed by patient interview at the time 
of repeat endoscopy. 
Results: The eradication rates were 93.14 % (163/175) and 91.4 % (160/175) in sequential and triple drug therapy 
group respectively which were similar (p-value 0.547). In terms of side effect profile, there was no significant difference 
between the two regimens. 
Conclusion: Both the 10 day sequential and 14-day triple drug therapies are equally efficacious in eradication of  
H pylori in Indian population with similar side effect profile.
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Introduction

Helicobacter pylori is a microaerophilic, gram negative, 
common human bacterial pathogen, acquired in childhood 
with a prevalence of around 80% in developing countries 
like ours1. The organism resides in the stomach and 
has been clearly implicated in the causation of several 
gastrointestinal pathologies like antral gastritis, peptic 
ulcer, gastric mucosa associated lymphoid tissue (MALT) 
lymphoma and gastric cancer2. The recent American 
College of Gastroenterology guidelines strongly recomm-
end eradication of H pylori in all patients diagnosed with 
the infection using either non-invasive or endoscopic 
investigative modalities3. Several eradication regimens 
are available presently, mostly involving two or more 
antibiotics along with a proton pump inhibitor (PPI). Of 
the multitude of regimens available, the conventional 
triple drug therapy comprising of amoxicillin, a βlactam 
antibiotic, clarithromycin, a macrolide, and a PPI all 
given twice daily for 10 to 14 days is the most widely 
used first line therapy for H pylori eradication. However 
due to ever increasing drug resistant strains of H pylori, 
the efficacy of this regimen is declining4. A novel first 
line regimen- the sequential therapy discovered in Italy 
in 2000 comprising of amoxicillin twice a day for first 
five days followed by clarithromycin and a nitroimidazole 
(tinidazole or metronidazole) both given twice daily for 
the next five days along with a PPI given twice daily 
throughout the 10 day therapy duration was shown to 
have higher eradication rates as compared to triple drug 
therapy in studies carried out in Italy and China (in both 
the studies both treatment regimen were given for 10 
days each) and was projected as a viable alternative to 
the failing triple drug therapy5,6. There are two major 
randomized controlled trials conducted in India. One by 
Nasa M et al in 2013 at a government hospital in Mumbai 
which randomized a total of 231 patients to receive a  
10-day sequential therapy or a 14-day triple drug therapy 
achieving eradication rates of 92.4% with sequential and 
81.8% with triple drug therapy (p value 0.027)7. Second 
was by Javid G et al in 2013 in Kashmir. This trial 
randomized 272 patients to receive a 10-day sequential or 
10-day triple drug therapy, achieving eradication rates of 
76.0% vs 61.9% with sequential and triple drug therapy 
respectively (p value 0.005)8. Both these trials showed 

sequential therapy to be superior to triple drug therapy 
which was also statistically significant.

	 The sequential approach was based on the 
premise that amoxicillin given for first five days increases 
the bacterial cell wall permeability by destroying ion 
efflux channels and improves the efficacy of antibiotics 
given over subsequent five days9. However, efficacy of 
sequential therapy is subject to significant geographic 
variations, as shown in a multicentre trial in six Latin 
American countries showing higher eradication rates 
with 14-day triple drug therapy as compared to 10-day 
sequential therapy10. Another study carried out in Taiwan 
showed no statistically significant difference between 10-
day sequential and 14-day triple drug therapy11. Two other 
randomized controlled trials conducted in Canada and the 
USA also failed to show significant difference between 
the two regimens12,13. 

	 The reason for conducting the present study was 
to compare the eradication rates of the two regimens in 
Indian population as country-wise as well as within country 
variations in resistance pattern have been observed and 
results of other countries may not be applicable on Indian 
population where most oral antibiotics are available over 
the counter14,15. With this premise, the study was carried 
out to compare the H pylori eradication rates of a 10-day 
sequential therapy and 14-day triple drug therapy.   

Methods

The study was conducted at the Department of 
Gastroenterology, Army Hospital (Research and 
Referral), New Delhi. It was a randomized, prospective 
study, conducted over a period of one and a half year from 
October 2015 to March 2017. The study was approved by 
the institutional ethics committee and a written informed 
consent was taken from all the patients participating in 
the study.

Sample size 

For calculation of Sample size, the assumptions taken into 
account were minimum 80% power and 5% significance 
level (significant at 95% confidence level) and at most 5% 
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allowable risk. We assumed at 95% confidence level, 0.5 
probability of success, and a margin of error (confidence 
interval) of +/- 8%, the sample size of 150 patients was 
required in each group. To be on safer side of normality 
of the data, a sample of 175 was considered in each 
group for the study.A total of 470 patients were screened 
till requisite sample size of 175 patients per group was 
achieved after excluding 120 patients. Division of patients 
in two groups was done by using simple random sampling 
‘Chit method’. We had prepared chit of 350 numbers and 
asked to draw a chit from the well shuffled lot. First 175 
numbers were allotted to first group and 176 to 350 were 
allotted to second group. After each draw lot was again 
reshuffled for draw.

Inclusion criteria 
Patients with symptoms of dyspepsia who had endoscopic 
evidence of antral gastritis and were RUT positive. 

Exclusion Criteria 
1. Patients less than 18 years or more than 60 years of age. 
2. Patients with coagulopathy: INR> 1.4 or Platelet 
counts< 10,000/cumm. 
3. Patients with normal upper GI endoscopy. 

Study design (Figure 1)
Patients referred to the Gastroenterology OPD for 
dyspeptic symptoms which is defined as one or more 
of the following - post prandial fullness, early satiety, 
epigastric pain or burning as per Rome IV criteria, were 
taken up for upper gastrointestinal endoscopy. Olympus 
EvisExera III - GIF HQ 160 and 190 upper GI endoscopes 
were used for the study. Patients with endoscopic findings 
of antral gastritis (Figure 2), described as inflamed antral 
mucosa in the form of erythema or erosions over the 
greater curvature of antrum, were subjected to on the spot 
rapid urease test (RUT) which has sensitivity of 90-95% 
and specificity of 95-100%16.  

	 To perform the RUT, endoscopically guided 
antral mucosa sample was taken through the biopsy port 
and the tissue bit placed on the RUT kit (Pylo Dry kit, 
manufactured by Halifex Research Laboratory, Kolkata) 
and the test was read after one hour.

	 Patients were given regimen as per group they 
were randomized into, and were called after 04 weeks of 
completion of therapy for interview and repeat endoscopy 
and biopsy. Eradication was defined as RUT negativity on 
repeat endoscopic biopsy done 04 weeks after completion 
of therapy. Eradication rate was defined as percentage of 
patients showing eradication post therapy.

Statistical methods 
Categorical variables were presented in number and 
percentage (%) and continuous variables were presented as 
mean ± SD. Normality of data was tested by Kolmogorov-
Smirnov test.

Statistical tests were applied as follows-

1. Qualitative variables were compared using Chi-Square 
test /Fisher’s exact test.

2. Student’s unpaired t-test was applied to test the 
difference between mean values of two groups. 

	 Statistical software SPSS version 17.0 was used 
to analyse the data. Alpha value (p-value) less than 0.05 
was considered as significant at 95% confidence level. 
Alpha value (p-value) less than 0.01 was considered as 
significant at 99% confidence level.

Results

The study included 350 patients which were randomized 
into two study groups in a 1:1 ratio. Patients in the two 
groups were comparable in terms of age distribution, 
gender, risk factors like smoking, alcohol, NSAID intake 
and previous history of dyspeptic symptoms with no 
statistically significant difference between the two groups 
(Table 1).

	 The eradication rates obtained in sequential and 
triple drug therapy groups were 93.14 % and 91.4% 
respectively (Table 2), showing superior efficacy of 
sequential therapy group, however the difference was not 
statistically significant (p-value 0.547) (Figure 3).

	 The two therapy groups showed similar 
incidence of nausea and vomiting but sequential therapy 
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was associated with higher incidence of metallic taste 
whereas triple drug therapy was associated with higher 
incidence of diarrhoea, none of which was statistically 
significant (Table 3). Overall nausea and vomiting were 
the commonest side effects.

Figure 1: Study design.

Figure 2: Endoscopic view of antrum showing inflamed 
mucosa.

Figure 3: Result.

Sequential 
therapy (n)

Triple drug 
therapy (n)

p-value

Age 43.11±10.64 45.06±11.34 0.097
Gender 
Female / Male

84 / 91 92 / 83 0.392

Previous 
history of 
dyspepsia

23 24 0.857

Cigarette 
smoking

36 22 0.199

Alcohol 
drinking

21 18 0.259

NSAID intake 16 19 0.593

Table 1: Demographic profile.

Sequential 
therapy

Triple drug 
therapy

Treatment success 163 (93.14%) 160 (91.4%)
Treatment failure 12 (6.86%) 15 (8.6%)

p-value 0.547

Table 2: Eradication rates with sequential and triple 
drug therapy.

Sequential 
therapy (n)

Triple drug 
therapy (n)

p-value

Nausea 8 8 1.000
Vomiting 7 7 1.000
Diarrhea 1 3 0.622
Metallic taste 3 0 0.247

Table 3: Side effect profile.
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Discussion

This study was a randomized trial aimed at comparing the 
H pylori eradication rates of 10day sequential and 14-day 
triple drug therapy in Indian population. All these patients 
were treatment naive and had never received any anti- 
H pylori treatment before. The study population belonged 
to middle income groups comprising serving and veteran 
Armed forces personnel, and their family members, 
mainly coming from northern states of India. 

	 Our study showed no statistically significant 
difference in the eradication rates between the two 
groups, the rates being 93.14% (163/175) in sequential 
drug therapy group and 91.4% (160/175) in the triple 
therapy group (p-value of 0.547). The results of this 
study concur with the previous studies of Liou JM et al 
(Taiwan), Greenberg ER et al (Latin American countries), 
Van Zanten SV et al (Canada) and Coss E et al (USA)3. 
Also, the eradication rates achieved in the two study 
groups in our study were similar to those achieved in 
the RCT by Liou JM et al showing eradication rates of 
91.6% (556/607) and 91.0% (548/602) in sequential and 
triple drug therapy respectively in per protocol analysis  
(p value 0.726)17. Studies conducted by Thyagarajan  
et al18, Mhaskar et al19 and Abraham et al20 described 
variable resistance patterns to clarithromycin a decade 
back. Resistance to clarithromycin and nitroimidazole 
are the most important factors, adversely affecting the 
eradication rates of triple drug and sequential therapy 
respectively, we however did not include study of 
resistance pattern of H pylori to different drugs used.

	 Our results are different from other Indian studies 
in terms of comparable eradication rates, exceeding 90% 
in both sequential and triple drug regimen which can be 
attributed to good compliance to therapy, good quality of 
generic drugs provided free of cost to all patients, early 
stages of infection (patients with only antral gastritis 
were included in the study) and infection with probably 
sensitive strains of H pylori.

Analysis of the side effect profile

When we compared the side effect profile of the two 
regimens we found minor differences between the two 

regimens none of which were statistically significant. 
Overall, both the regimens were well tolerated with 100% 
compliance which was assessed via questionnaire and 
individual checking of empty blister packs on follow-up 
visit. Our study showed almost similar minor side effects 
which is similar to results of the trial conducted in Italy by 
Vaira Dino et al showing similar frequency of minor side 
effects - 17.5% (25/143) and 17.1% (25/146) in sequential 
and triple drug therapy groups respectively although the 
duration of triple drug therapy in their study was 10 days 
only5.

Conclusion

The variable eradication rates seen in various RCTs 
comparing sequential and triple drug therapy can be 
attributed to regional resistance patterns of H pylori to 
various antibiotics21,22. The comparable eradication rates 
of the two regimens seen in our study, both exceeding 
90% can be attributed to good compliance and follow-up, 
good quality drugs provided free of cost to all patients 
and initiation of treatment at early stages of infection 
with probably sensitive strains of H pylori (exact latest 
resistance patterns of H pylori to clarithromycin and 
tinidazole are not available in Indian population). Hence 
there is a lot of scope for further studies on H pylori in 
Indian population. The strengths of our study include a 
large sample size, use of highly sensitive and specific 
RUT for demonstrating both infection and eradication of 
H pylori and close follow-up and monitoring of response 
to therapy.  

	 The limitations of our study include exclusion 
of elderly patients (age more than 60 years) and those 
with peptic ulcer disease and gastric cancer which are 
known complications of H pylori infection and use of a 
single modality (RUT) for documentation of eradication. 
Other limitations being that biopsy was only taken from 
antrum and we also did not study the resistance pattern of 
H pylori strains. Nevertheless, our study does show that 
triple drug therapy is as efficacious as sequential therapy 
in eradication of H pylori infection in Indian population 
although more studies are required to be carried out in our 
setup to study efficacy of a 10-day vs 14-day sequential 
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therapy and also vs triple drug therapy besides studying 
the resistance pattern of H pylori. 

	 To conclude, in Indian population both sequential 
and triple drug therapy are equally efficacious with 
eradication rates exceeding 90% and having similar side 
effect profile and tolerability.
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