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ABSTRACT

Background: Helicobacter pylori is a globally prevalent gastric pathogen implicated in chronic gastritis, peptic ulcer disease,
and gastric malignancies. Rising resistance to commonly used antibiotics, particularly clarithromycin, has led to declining
eradication success rates with conventional therapies. Levofloxacin, a fluoroquinolone antibiotic, has emerged as a potential
alternative in triple therapy regimens. Evaluating the comparative effectiveness of these treatment options in different
populations is essential to guide empirical clinical practice and adapt to regional antibiotic resistance patterns.

Objective: To compare the success of levofloxacin-based versus clarithromycin-based triple regimen therapy in the eradication
of Helicobacter pylori infection.

Methods: This randomized controlled trial was conducted at the Department of Gastroenterology, Sheikh Zayed Medical
Complex, Lahore, from April 2 to October 2, 2020. A total of 120 patients, aged 16 to 75 years and diagnosed with H. pylori via
~3C urea breath test, were enrolled and randomly allocated into two equal groups. Group A received omeprazole 40 mg,
amoxicillin 1 g, and levofloxacin 250 mg twice daily for 14 days. Group B received omeprazole 40 mg, amoxicillin 1 g, and
clarithromycin 500 mg twice daily for the same duration. After 28 days of treatment completion, H. pylori status was reassessed
using the ~13C urea breath test. Eradication success was defined by a negative result.

Results: The mean age of participants was 44.58 £ 15.16 years, with 88 patients (73.3%) being male. Successful eradication
was achieved in 49 patients (81.7%) in the levofloxacin group compared to 39 patients (65.0%) in the clarithromycin group.
The difference was statistically significant (p =0.039).

Conclusion: Levofloxacin-based triple therapy demonstrated significantly higher eradication rates than clarithromycin-based
therapy, supporting its use as a more effective regimen for the treatment of Helicobacter pylori infection in adult populations.

Keywords: Amoxicillin, Clarithromycin, Helicobacter pylori, Levofloxacin, Omeprazole, Triple therapy, Urea breath test.
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INTRODUCTION

Helicobacter pylori (H. pylori) infection remains one of the most significant contributors to gastrointestinal disease and global mortality.
Affecting nearly half of the world’s population, its distribution varies widely across and within countries, with higher prevalence rates
consistently noted among individuals from lower socioeconomic backgrounds (1). This bacterium is strongly associated with several
severe digestive pathologies, including chronic gastritis, peptic ulcer disease, and gastric malignancies, making it a critical target for
both diagnostic vigilance and therapeutic intervention (2). Understanding the epidemiological patterns of H. pylori infection is crucial
for estimating the disease burden and formulating effective public health strategies tailored to specific populations (3). Demographic
disparities in infection rates have also been observed, with Hispanic individuals comprising up to 60% of diagnosed cases compared to
29% among white populations (4). Despite its high prevalence, especially in developing countries, precise data on infection rates remain
elusive due to limited access to accurate diagnostic tools and underreporting (4,5). This lack of reliable epidemiological data contributes
to the ongoing challenge of formulating optimized, evidence-based treatment protocols, particularly in regions where healthcare
resources are constrained. While successful eradication of H. pylori has been shown to significantly reduce the risk of peptic ulcers and
gastric cancer, evolving antibiotic resistance patterns pose substantial obstacles to treatment efficacy (6).

Conventional first-line therapies, primarily the triple regimen involving a proton pump inhibitor (PPI), clarithromycin, and amoxicillin
or metronidazole, are witnessing declining success rates in many regions due to rising clarithromycin resistance (7). Consequently,
alternative therapeutic strategies such as bismuth- and non-bismuth-containing quadruple regimens, and in some cases dual therapies,
are being actively explored for improved outcomes (8). Emerging evidence has suggested that levofloxacin-based triple therapy may
offer better eradication rates compared to clarithromycin-based regimens, particularly in areas where clarithromycin resistance is
prevalent (9). Nevertheless, these findings have yet to be thoroughly validated through region-specific studies, and the absence of
localized data continues to hinder the implementation of the most effective therapeutic approach. In clinical practice, the selection of
the optimal eradication regimen is ideally guided by antibiotic susceptibility testing. However, in many healthcare settings, especially
those with limited laboratory infrastructure, resistance profiling remains impractical (10,11). As a result, clinicians often rely on
empirical treatments without region-specific evidence to support their choice. In Pakistan, both clarithromycin- and levofloxacin-based
regimens are prescribed interchangeably, despite the lack of localized comparative data to support one over the other. Given these gaps,
this study was designed to determine whether a levofloxacin-based regimen offers superior efficacy in the eradication of H. pylori
infection compared to the standard clarithromycin-based protocol within a local population. The findings aim to inform future clinical
practice by establishing evidence-based treatment guidelines tailored to regional resistance patterns and healthcare realities.

METHODS

This randomized controlled trial was conducted in the Department of Gastroenterology at Sheikh Zayed Medical Complex, Lahore, over
a six-month period from April 2, 2020, to October 2, 2020. Ethical approval was obtained from the hospital’s Ethical Review Committee.
A total sample size of 120 patients, with 60 patients allocated to each treatment group, was calculated using a 5% level of significance
and 80% power of the test, based on previously reported eradication success rates of 87.6% with levofloxacin-based therapy and 68.4%
with clarithromycin-based therapy (7). Patients were enrolled using a non-probability consecutive sampling technique from the medical
outpatient department. Participants included patients aged 16 to 75 years of either gender who tested positive for Helicobacter pylori
infection, confirmed using the ~13C urea breath test. Exclusion criteria were: prior H. pylori treatment, known allergies to study
medications, current antibiotic use for other infections, history of gastrectomy or gastrointestinal malignancy (adenocarcinoma or
lymphoma), use of proton pump inhibitors, and pregnancy or lactation at the time of enrollment. Written informed consent was obtained
from all participants, and baseline demographic data including age, gender, BMI, symptom duration, and contact details were recorded.

Patients were randomized into two groups using a simple lottery method. Group A received oral omeprazole 40 mg, amoxicillin 1 g, and
levofloxacin 250 mg, each administered twice daily for 14 days. Group B received oral omeprazole 40 mg, amoxicillin 1 g, and
clarithromycin 500 mg, also administered twice daily for the same duration. Patients were monitored throughout the 14-day treatment
period, and then followed for an additional 28 days post-treatment to assess sustained eradication. At the end of the 28-day follow-up,
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the ~13C urea breath test was repeated. A negative test result was taken as evidence of successful H. pylori eradication. All relevant data
were recorded on a structured proforma. Statistical analysis was performed using SPSS version 20.0. The primary outcome—eradication
success—was compared between the two groups using the chi-square (y?) test, with a p-value <0.05 considered statistically significant.

RESULTS

The study enrolled 120 patients diagnosed with Helicobacter pylori infection, evenly divided into two groups receiving either
levofloxacin-based or clarithromycin-based triple therapy. The mean age of patients in the levofloxacin group was 45.82 + 16.04 years,
while in the clarithromycin group it was 43.33 = 14.25 years. In terms of gender distribution, 81.7% of patients in the levofloxacin group
were male, compared to 65% in the clarithromycin group. Female representation was 18.3% and 35% in the respective groups. The
average BMI recorded was 24.15 + 3.45 kg/m? in the levofloxacin group and 25.31 &+ 3.43 kg/m? in the clarithromycin group. The mean
duration of infection was 4.57 £ 1.76 weeks for patients receiving levofloxacin and 4.32 + 1.74 weeks for those receiving clarithromycin.
Overall, successful eradication of H. pylori was achieved in 88 out of 120 patients, resulting in a cumulative success rate of 73.3%.
When stratified by treatment arm, 49 patients (81.7%) in the levofloxacin group achieved eradication, compared to 39 patients (65%) in
the clarithromycin group. This difference was statistically significant (p = 0.039), indicating superior efficacy of the levofloxacin-based
regimen.

Subgroup analyses further evaluated eradication success across demographic and clinical variables. Among patients aged <50 years, the
levofloxacin group demonstrated a higher success rate (83.3%) compared to the clarithromycin group (65%), though this did not reach
statistical significance (p =0.070). In patients older than 50 years, eradication success was 79.2% in the levofloxacin group and 65% in
the clarithromycin group (p =0.293). In male patients, a significantly higher eradication rate was observed with levofloxacin (85.7%)
versus clarithromycin (66.7%) (p=0.034). Among females, the success rate was 63.6% in the levofloxacin group and 61.9% in the
clarithromycin group, with no significant difference (p=0.923). Stratification by BMI revealed that patients with a BMI <25 kg/m?
responded better to levofloxacin, with a success rate of 85.3%, compared to 61.5% in the clarithromycin group (p =0.035). In contrast,
among patients with BMI >25 kg/m?, the difference in success rates was less pronounced (76.9% vs. 67.6%; p = 0.429). Analysis based
on duration of infection showed that patients treated within 4 weeks of diagnosis had a success rate of 75.9% with levofloxacin and
61.8% with clarithromycin (p=0.231). For those with infection duration exceeding 4 weeks, eradication rates were 87.1% and 69.2%,
respectively (p =0.098).

Table 1: Baseline demographics of enrolled patients (n = 120)

Study Groups
Levofloxacin Clarithromycin
n 60 60
Age (years) 45.82 £ 16.04 43.33+£14.25
Gender
Males 49 (81.7%) 39 (65%)
Females 11 (18.3%) 21 (35%)
BMI (kg/m2) 24.15+3.45 25.31+343
Duration of diagnosis (months) 4.57+1.76 4.32+1.74
Table 2: Comparison of success in both groups
Study Groups
Levofloxacin (n = 60) Clarithromycin (n = 60) p-value
Success Yes 49 (81.7%) 39 (65%) 0.039
No 11 (18.3%) 21 (35%)

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 801



+

Volume 3 Issue 3: Effi “Levofloxacin vs Clarith i + "
Rl;;lrll‘:ljn Fifjfzfal flCdCy Of evofjioxacin vs arithromycin ° I“sIGHTs-JHn

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

Table 3: Comparison of success in both groups when stratified for age, gender, BMI and duration of disease

Study Groups p-value

Levofloxacin Clarithromycin
Age < 50 years 30 (83.3%) 26 (65%) 0.070
Age >50 years 19 (79.2%) 13 (65%) 0.293
Male 42 (85.7%) 26 (66.7%) 0.034
Female 7 (63.6%) 13 (61.9%) 0.923
Normal BMI 29 (85.3%) 16 (61.5%) 0.035
Obese BMI 20 (76.9%) 23 (67.6%) 0.429
Duration of infection <4 months 22 (75.9%) 21 (61.8%) 0.231
Duration of infection >4 months 27 (87.1%) 18 (69.2%) 0.098
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Figure 1 Stratified Treatment Success Rates Figure 2 Treatment Success and Failure by Group

The present study demonstrated that levofloxacin-based triple therapy was significantly more effective than clarithromycin-based
therapy in the eradication of Helicobacter pylori, with a success rate of 81.7% compared to 65% (p =0.039). This finding aligns with
several prior studies that have consistently reported higher eradication rates with levofloxacin-containing regimens, particularly in
populations where clarithromycin resistance has been rising over the years. The observed eradication rate of 73.3% across both groups
also reflects an encouraging outcome for a localized trial, though variation remains depending on population demographics, antibiotic
resistance patterns, and regimen duration. Reported eradication rates for levofloxacin-based therapies in the literature range from 51.6%
to 94.3%, suggesting considerable heterogeneity in outcomes across studies and populations (12,14). In some trials, eradication rates
with levofloxacin triple therapy reached as high as 94.8%, far exceeding those with clarithromycin, which ranged from approximately
66% to 76% in similar cohorts (15,16). However, not all evidence conclusively supports the superiority of levofloxacin. A large-scale
comparative study reported similar eradication rates between levofloxacin (79.05%) and clarithromycin (81.4%) regimens, with no
statistically significant difference (17). This variability is likely attributable to differences in regional antibiotic use, particularly the prior
use of fluoroquinolones, which has been identified as a key contributor to levofloxacin resistance (18-20).

Importantly, eradication success in this study remained higher in the levofloxacin group across most subgroups, including males, patients
aged <50 years, those with BMI <25 kg/m? and those with infection duration greater than four weeks. Although some subgroup
differences did not achieve statistical significance, the trend favored levofloxacin in almost all strata. The only exception was among
females, where both regimens performed similarly. These findings support the hypothesis that levofloxacin-based regimens may offer
more robust and consistent efficacy across patient profiles (21,22). Despite these promising results, the study has some limitations that
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may influence generalizability. Being a single-center trial with a relatively small sample size, the findings are subject to population and
sampling biases. Regional antibiotic resistance profiling was not conducted, which is a crucial factor when evaluating eradication
protocols, particularly in areas with evolving resistance patterns. The dosage of levofloxacin (250 mg twice daily) used in this study was
also lower than that employed in many international protocols, which typically use 500 mg once or twice daily, potentially affecting
eradication outcomes and comparability with other studies. Moreover, the study did not assess adverse events, compliance rates, or long-
term recurrence—factors essential for evaluating treatment tolerability and sustained efficacy.

Nevertheless, the study's strength lies in its randomized controlled design and objective outcome assessment using the ~13C urea breath
test, a reliable noninvasive diagnostic method. The follow-up period of 28 days post-treatment was adequate to detect early recurrence
or failure, though longer-term surveillance would provide better insight into sustained eradication. Moving forward, there is a compelling
need for multicenter trials with larger sample sizes to validate these findings and reflect broader population dynamics. Such studies
should incorporate antibiotic resistance profiling, adverse event reporting, and cost-effectiveness analysis to better inform therapeutic
decisions in clinical practice (23). Future regimens should also consider concurrent and sequential quadruple therapies, which have
shown promise in regions with high clarithromycin resistance, offering better eradication outcomes and easier administration schedules.
Tailoring eradication protocols based on local resistance patterns and prior antibiotic exposure remains the cornerstone for optimizing
H. pylori management in clinical settings.

CONCLUSION

This study concludes that levofloxacin-based triple therapy offers a more effective approach for the eradication of Helicobacter pylori
infection in the adult population compared to the conventional clarithromycin-based regimen. The findings underscore the practical
value of revising empirical treatment protocols in favor of regimens that demonstrate greater efficacy, particularly in settings where
antibiotic resistance may compromise standard therapies. By providing local evidence to support a more successful therapeutic option,
this research contributes meaningfully to clinical decision-making and highlights the need for personalized, resistance-informed
treatment strategies in gastrointestinal practice.
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