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Adding ofloxacin to standard triple-drug regimens
increased the Helicobacter pylori eradication rate: Data
from randomized clinical trial
Abstract
Background: The rate of Helicobacter pylori (H.pylori) eradication in dyspeptic patients
using bismuth- based triple therapy is low due to bacterial that are resistant to antibiotics.
The results of recent studies regarding levofloxacin have been encouraging, but the high
cost of treatment prevents its routine administration. We, therefore, performed the present
double-blind clinical trial to compare the efficiency of quadruple-drug regimen containing
ofloxacin, clarithromycin, amoxicillin, and omeprazole and the same standard tripletherapy regimen minus ofloxacin in H. pylori positive dyspepsia.
Methods: The study patients were recruited among dyspeptic patients requiring
gastroscopy. Patients with the history of H.pylori treatment, renal failure and pregnancy
were excluded. Diagnosis of H.pylori infection was confirmed by rapid urease test and
response to treatment was confirmed via negative urease breath test (UBT) 20 days after
completion of treatment. Patients were allocated intermittently to standard triple therapy
containing amoxicillin, clarithromycin, omeprazole alone or plus ofloxacin for ten days.
Response to treatment was compared between the two groups.
Results: A total of 140 patients entered the study (70 patients in each group). At endpoint
30 (42.9%) patients of group 1 and 39 (55.7%) patients of group 2 became asymptomatic.
Furthermore, 55 (78.6%) patients of group 1 and 66 (94.3%) patients of group 2 revealed
negative urea breath test (P= 0.01).
Conclusion: This study indicates adding ofloxacin to standard triple-therapy for H.pylorri
infection significantly increases the rate of eradication. These findings highlight ofloxacin
as empiric treatment of H. pylori infection.
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H

elicobacter pylori (H. pylori) eradication is recommended in many conditions
including peptic ulcer disease, MALToma, and gastric cancer (1-5). Empirical regimens
are expected to eradicate HP infection in more than 90% of patients. Research in Iran and
other Asian countries showed that about 50% of the H.pylori infection are resistant to
metronidazole (6, 7) and 17% to clarithromycin. The inefficiency of bismuth-based
therapy for H.pylori has been shown (8, 9) and so many researchers recommend
quadruple-therapy using levofloxacin as their first line treatment (10, 11). However,
because of high cost, ofloxacin is used instead of levofloxacin for H.pylori eradication in
Iran. Nonetheless, the data regarding the efficiency of ofloxacin in H.pylori infection are
scarce. Thus, the present study was conducted to determine the eradication rate of H.pylroi
infection with quadruple regimen containing clarithromycin, amoxicillin, ofloxacin and
omeprazole.
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Methods

Results

This double- blind, randomized clinical trial was
performed in Ayatollah Rouhani Hospital during 2014 to
2015 (IRCT2015113025292N1). The study patients were
those required to have diagnostic upper endoscopy for
dyspepsia. Exclusion criteria were history of previous
treatment for H.pylori, presence of renal failure and
pregnancy (fig 1). This study was approved by the Ethics
Committee of Babol University of Medical Sciences.
Informed consent was taken from all the study participants.
All patients underwent endoscopy performed by a single
gastroenterologist and the presence of H.pylori infection was
confirmed with rapid urease test (RuT) using Heliprobe kit
(Kibion, Uppsala, Sweden).

A total of 140 patients (70 participants for each group)
entered the study. The baseline characteristics of the study
population in both treatment groups are presented in table 1.
Over the study period, 13 patients lost to follow-up and 3
patients did not complete treatment. At endpoint, 55 (78.6%)
patients taking regimen A and 66 (94.3%) patients taking
regimen B responded to treatment (P=0.01). Furthermore, at
the end of the study period 30 (42.9%) patients of group A
and 39 (55.7%) patients of group B became asymptomatic. Table 1
shows the baseline characteristics of all individuals enrolled.
Table 1. Basic characteristic of studied patients
Control
Case
PVariables
N (%)
N (%)
value
Sex
28(40)
37(52.9)
Male
0.175
42(60)
33(47.1)
Female
Age group
Less than 40 years
23(32.9)
35(50)
0.115
More than 40 years
47(67.1)
35(50)
Level of Education
Below high school
9(12.9)
14(20)
0.245
Diploma
49(70)
45(64.3)
Bachelor diploma and higher
12(17.1)
11(15.7)
After completion of treatment, 30 (42.9%) patients of
group A and 39 (55.7%) patients of group B did not have
any symptoms. 55 (78.6%) cases in group A and 66 (94.3%)
cases in group B had negative UBT. Based on the comparison
between two groups of drug regimen and the eradication rate
of infection, there is a significant relation (P=0.01) (table 2).
Table 2. Univariate analysis of the clinical factors
influencing the efficacy of H.pylori eradication
Characteristics Eradication rate (%) P- value
Age
<40
89.7
0.45
≥40
84.1
Sex
Male
89.2
0.46
Female
84
Residency
Urban
84.1
0.46
Rural
81.7
Regimen
A*
78.6
0.01
B**
94.3

Figure 1. The exclusion flow chart of studied patient
Drug regimens were similar and all participants provided
at least one regular prescription medication. Patients were
alternately allocated to receive either group A regimen
containing amoxicillin (500 mg orally twice daily for 10
days, Farabi co. Iran), clarithromycin (500 mg, orally twice
daily for 10 days, Farabi co, Iran), omeprazole (20 mg orally
twice daily for 10 days, Abidi co, Iran) or group B with same
standard regimen plus ofloxacin (200 mg orally twice daily
for 5 days, Exir co, Iran). Response to treatment was
considered as negative UBT which was performed 20 days
after completion of treatment. In addition, the two groups
were compared with regard to the frequency of
gastrointestinal symptoms. Data collection regarding
treatment response was provided by the gastroenterologist who
was blind to treatment regimen. Statistical analysis was also
performed by a blind analyzer. SPSS Version 20 and chisquare test were used for statistical analysis.

* Amoxicillin, Clarithromycin, omeprazole

**A+ Ofloxacin
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Discussion
The findings of this study revealed significantly the
higher rate of H.pylori eradication at 93.5% in drug regimen
containing ofloxacin. Regarding patients’ selection and study
design, greater efficiency of quadruple therapy should be
attributed to ofloxacin. Empirical therapy for H.pylori
infection should be effective in more than 90% of patients,
whereas in Iran, the efficacy of standard therapy is about
80% (10) which may be attributed to drug resistance,
particularly bismuth or metronidazole (11). As observed in
the present study, standard therapy was effective only in
78.6% of the treated patients. These results suggest to
include ofloxacin in empirical treatment, in particular since
ofloxacin compared with leveofloxacine is cheaper in price
and makes it the preferred choice in empiric therapy.
This effect of treatment was not related to age, gender
and location. In a study by Sierra et al., successful
eradication of triple therapy was less than 80%. In the
current study, H.pylori eradication triple therapy rate was
78.57% which was comparable to our study. The authors
found no additional efficacy by including bismuth to triple
therapy and recommended the levofloxacin triple therapy as
the first-line therapy for H.pylori eradication (12). Irardi et
al. found greater efficiency with triple therapy based on
amoxicillin, clarithromycin and rabeprazole (7). In a study,
H.pylori eradication rate was below 90%, which was
consistent with the results reported by Federico et al. The
authors recommended the use of floroquinolones as the firstline therapy for H.pylori eradication (6).
In another study conducted by Onyekwere et al., the
eradication rate of triple therapy including amoxicillin,
clarithromycin and omeprazole was compared according to
duration treatment period. In this study, the results of 7-day
and 14-day treatment were comparable (13).
In conclusion, the results of this study indicate that
adding ofloxacin to triple-therapy regimen increases the rate
of H.pyloryi eradication and highlights the quadruple
regimen as the first line empiric therapy in dyspeptic
patients. Due to its lower cost, easy accessibility and higher
rate of treatment response, ofloxacin should be considered as
the H.pylori infection treatment in Iran.

Acknowledgments
We thank the Clinical Research Development Unit of
Ayatollah Rouhani Hospital.

Funding: This paper has been extracted from Masoomeh
Habibian’s thesis with registration number 445 Which was
financially supported by Babol University of Medical
Sciences with grant number 2306, Iran.
Conflict of Interests: There was no conflict of interest.

References
1. Marshall BJ, Warren JR. Unidentified curved bacilli in the
stomach of patients with gastritis and peptic ulceration.
Lancet 1984; 1: 1311-5.
2. Sung JJ, Chung SC, Ling TK, et al. Antibacterial
treatment of gastric ulcers associated with Helicobacter
pylori. New Engl J Med 1995; 332: 139-42.
3. Thomas JE, Gibson GR, Darboe MK, Dale A, Weaver
LT. Isolation of Helicobacter pylori from human faeces.
Lancet 1992; 340: 1194-5.
4. Tokudome S, Ghadimi R, Suzuki S, et al. Helicobacter
pylori infection appears the prime risk factor for stomach
cancer. Int J Cancr. 2006 Dec 15;119(12):2991
5. Sotuneh N, Hosseini SR, Shokri-Shirvani J, Bijani A,
Ghadimi R. Helicobacter pylori infection and metabolic
parameters: is there an association in elderly population?
Int J Prev Med 2014 ;5:1537-42.
6. Federico A, Gravina AG, Miranda A, Loguercio C,
Romano M. Eradication of Helicobacter pylori infection:
which regimen first? World J Gastroenterol 2014; 20:
665-72.
7. Ierardi E, Giorgio F, Losurdo G, Di Leo A, Principi M.
How antibiotic resistances could change Helicobacter
pylori treatment: A matter of geography? World J
Gastroenterol 2013; 19: 8168-80.
8. Wannmacher L. Review of the evidence for H. Pylori
treatment regimens. 18th Expert Committee on the
Selection and Use of Essential Medicines. 2011.
Available
at:
www.who.
int/selection_medicines/committees/expert/18/ap
9. De Francesco V, Giorgio F, Hassan C, et al. Worldwide
H. pylori antibiotic resistance: a systematic review. J
Gastrointestin Liver Dis 2010; 19: 409-14.
10. Zendedel A, Moradimoghadam F, Almasi V, Zivarifar
H. Antibiotic resistance of Helicobacter pylori in
Mashhad, Iran. J Pak Med Assoc 2013; 63: 336-9.
11. Goodwin CS, Armstrong JA, Chilvers T, et al. Transfer
of Campylobacter pylori and Campylobacter mustelae to
Helicobacter gen. nov. as Helicobacter pylori comb. nov.

Caspian J Intern Med 2017; 8(2): 108-111

Triple and Quadruple therapy in H.pylori eructation

and Helicobacter mustelae comb. nov., Respectively. Int
J Syst Evol Microbiol 1989; 39: 397405.
12. Sierra F, Forero JD, Rey M. Ideal treatment for
Helicobacter pylori: a systematic review. Rev
Gastroenterol Mex 2014; 79: 28-49.

111

13. Onyekwere CA, Odiagah JN, Igetei R, et al. Rabeprazole,
clarithromycin, and amoxicillin Helicobacter pylori
eradication therapy: report of an efficacy study. World J
Gastroenterol 2014; 20: 3615-9.

