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Gastric ulcer is a prevalent digestive disease, primarily caused by Helicobacter pyloriinfection.
H. pylori infection poses a substantial challenge for medical practitioners due to increased
antibiotic resistance. Objectives: To compare the efficacy of a 14-days clarithromycin-based
triple therapy(TRT)with a moxifloxacin-based TRT for eradicating Helicobacter pyloriin gastric
ulcer disease. Methods: A quasi experimental study was conducted with 294 positive H. pylori
patients divided into two groups. Group A was given standard triple therapy while Group B
received moxifloxacin-based triple therapy. Data collection commenced after obtaining IRB
approval and informed consent from all participants. Descriptive statistics was used to
calculate frequency and percentages. Differences between the two groups were compared
using the fisher exact analysis at a significance level, p-value < 0.05. Results: In the group with
standard triple therapy (TRT), the eradication rates of H. pylori were reported as 67.3 %
intention-to-treat (ITT) and 76.1% per-protocol (PP) analysis. In contrast, in the moxifloxacin-
based triple therapy (MAQ) group, the eradication rates were 86.3% ITT and 92.7% PP analysis.
The eradication rates with moxifloxacin-containing triple therapy were statistically significant
than standard TRT (p = 0.001). Furthermore, few side effects were evident in the moxifloxacin
TRT group (p < 0.001) compared to the standard TRT group. Conclusions: In Pakistan,
moxifloxacin-containing triple therapy may offer a notably superior treatment option for
eradicating H. pyloriinfection compared to standard triple therapy.

INTRODUCTION

Gastric ulcer is a prevalent digestive disease, impacting
more than half of the global population [1]. It is usually
caused by a Helicobacter pylori infection and is marked by
the presence of ulcers on the inner lining of the stomach
[2]. H. pylori infection is an issue of global significance
prevailing all over the world. The global prevalence of H.
pylori is nearly 50%, with more cases observed in
developing countries [3]. Due to improved sanitary
conditions, therateischangingindeveloping countrieslike
Pakistan [4]. H. pylori infection is transmitted through
feco-oral route and its prevalence in Pakistan amounts to
22% according to recent research [5]. Gastric ulcer
primarily impacts middle-aged and elderly individuals,

causing symptoms like loss of appetite, weight loss,
stomach pain, and a sensation of fullness after meals.
Without prompt treatment, gastric ulcers can lead to
serious complications, such as gastric perforation and
bleeding, which can be life-threatening[6]. The incidence
of gastric ulcers has risen due to dietary and lifestyle
changes. Contributing factors include consuming strong
tea, Helicobacter pylori infection, smoking, using non-
steroidal anti-inflammatory drugs, and alcohol
consumption [7]. The main symptoms consist of stomach
discomfort, stomach pain, loss of appetite, and occasional
indigestion. In gastric ulcer disease, patients may
experience symptoms such as hematemesis (vomiting
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blood), bloating, belching, and vomiting which can harm
their health and lower the quality of life[8]. In Pakistan, the
reported prevalence of H. pylorivaries widely, ranging from
50% to 90% across different regions[9]. Although H. pylori
shows in vitro sensitivity to several antibiotics, it is
challenging to treat the infection in vivo with a single
antibiotic. This difficulty is attributed to the bacterium's
residence in the low pH environment of the mucinous layer
[10]. Clarithromycin, with an efficacy rate of 40% against H.
pylori is considered as best therapeutic approach. The
combination of two antibiotics along with a proton pump
inhibitor offers improved eradication by producing a
synergistic effect[11]. Antibiotic resistanceis the foremost
important reason for the failure to eradicate the infection
nowadays. The highest resistance rate is reported for
clarithromycin owing to its widespread use in routine
practice [12]. These incidents lead researchers to search
innovations for treatment and preventive purposes. A new
combination of therapies has been introduced which are
more effective in treating H. pylori infection. Multiple
studies suggest the use of moxifloxacin as a safe and best
therapy with an 85 to 92% cure rate in place of
clarithromycin[13]. Due to varying resistance patterns and
treatment success rates across different regions, it is
crucial to identify the best therapeutic regime for the
treatment of gastricinfection.

This study aimed to compare the efficacy of a 14-day
clarithromycin-based triple therapy (TRT) with a
moxifloxacin-based TRT in eradicating Helicobacter pylori
infection.

METHODS

A quasi-experimental comparative study was carried out at
the Niazi Welfare Foundation Teaching Hospital from June
2023 to April 2024 approved by the Institutional Review
Board with the reference number (NM&DC/IRB/459).
Sample size (n = 264) was calculated using the following
formula, n=Z’pq / e*at 95% Cl, and 0.05 margin of error. H.
pylori prevalence data(22%) were taken from a prior study
conducted in Pakistan[5]. Considering the dropout rate of
10%, a total 294 participants were included. A purposive
sampling technique was employed to collect data. 294 H.
pylori-positive patients having age > 18 years confirmed
through stool antigen test using ELISA technique after
getting informed consent were included in the study.
Patients were excluded if they had age <18 years, used PPIs
or H2 receptor blockersinthe last four weeks or antibiotics
in the last two weeks, previously received H. pylori
eradication therapy, liver or kidney insufficiency,
pregnancy, severe heart disease, previous gastric surgery,
contraindications to the drugs used in this study.
Participants were randomly assigned to groups A & B after
detailed clinical history and conducting a complete
physical examination on a specific Performa. Patients'
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demographic information, like gender, age, weight, and
disease duration, was documented. Group A was given
standard triple therapy consisting of clarithromycin
500mg, with amoxicillin 1g, and omeprazole 20mg given bid
for 14 days. Group B received triple therapy with
moxifloxacin 400mg 0D, amoxicillin 1g bid, and omeprazole
20mgtwo timesaday for 14 days. Patients were followed for
any side effects related to medication every week. At week
8, patients' stool antigen test was done to evaluate the H.
pylori eradication status in both groups for cure rate.
Descriptive statistics was employed to determine the
frequency and percentages for categorical variables. Mean
and SD for continuous variable. The fisher exact test was
utilized to compare differences between the two groups at
a significance level of p-value < 0.05 using SPSS version
24.0.

RESULTS

In group A, there were 68 (46.2%) female and 79 (53.8%)
male, while in group B, 65 female (44.2%) and 82 male
(55.8%). p-value of 0.725 indicates no significant
differences between groups A & B in gender distribution.
According to age, participants in group A ranged in age
from 23 to 72 years old, with a mean age of 47.29 + 6.31
years. In group B, ages ranged from 24 to 73 years and an
average age of 47.93 + 6.52 years. p-value of 0.371 depicts
insignificant differences in ages between the two groups.
Theduration of thediseaseranged from 0.5to 11years, with
ameandurationof 4.92+0.68yearsingroupAand0.5to 10
years, withan average duration of 4.86+0.72 yearsingroup
B with p-value >0.05revealingno significant differences. In
group A, participants weights varied from 39 to 79 kg, with
anaverage of 54.27+7.31kg. The weights of the participants
ingroup Bvaried from 39to 80 kg, with an average weight of
54.48+7.02 kg. p-value indicates no significant differences
in participants' weights between the two groups A & B
(Table1).

Table1: Demographics of Participantsin Two Groups

Characteristics Group A Group B p-Value
Male 79(53.8%) 82(55.8%)
0.725
Female 68(46.2%) 65 (44.2%)
Age (Years) 23-72 24-73
0.371
Mean Range 47.29 +6.31 47.93+6.52
Disease Duration(Years) 0.5-1 0.5-10
0.483
Mean Range 4.92+0.68 4.86+0.72
Weight Range (kg) 39-79 39-80
0.801
Mean Range 54.27+7.31 54.48 +7.02

H. pylori eradication rate was based on per protocol (PP)
and intention to treat (ITT) analysis at a 95% confidence
interval. In this study, 267 patients completed the follow-
up. 130 patientsin group A completed the follow up and the
curerate was 76.1%(99/130)as PP analysisand according to
ITT, 67.3% (99/147) cure rate was observed. Whereas, in
group B, 137 patients completed the follow-up, and the cure
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rate was 92.7% (127/137) as PP analysis. According to ITT
analysis, 86.3%(127/147)cure rate in group B was observed.
The total ITT rate in the two groups was 76.8% (226/294) at
95% Cl. The entire PP analysis rate was 84.6% (226/267).
Fisher exact analysis revealed significant differences in
Group AandBatpvalue of 0.0001(Table 2).

Table 2: Helicobacter pyloriEradication Rate

Eradication Rate Group A Group B p-Value

Intention-to-Treat 95% CI | 67.3% (99/147) | 86.3 % (127/147) | 0.0001
Per Protocol 95% ClI 76.1%(99/130) | 92.7%(127/137) | 0.0001

In our study, the primary reason for dropout was personal
issues, with participants missing consecutive follow-up
visits. Participants who failed to report weekly were
considered lost to follow-up. The statistical analysis
revealed that in terms of side effects, frequency was
significantly lower in group B participants. In group
participants, vomiting and diarrhea were the most
frequently reported side effects whereas in group B,
diarrheaand nauseawere obvious(Table 3).

Table 3: Comparison of Side Effectsin Two Groups

Side Effects

Group B

Metallic Taste 6(4.6%) 3(2.1%)
Nausea 10(7.6%) 6(4.3%)

— <0.001
Vomiting 18(13.8%) 5(3.6%)
Diarrhea 22(16.9%) 7(5.1%)

DISCUSSION

The rising antibiotic resistance has negatively impacted
the success of H. pylori eradication treatments. There is
now a tenacious need for new and more effective
therapeutic approaches to address treatment failures.
Recent guidelines no longer recommend clarithromycin-
containing triple therapy as a first-line treatment. Among
the newer drug combinations for H. pylori therapy,
moxifloxacin-based triple therapy has demonstrated
promising results in several studies[15]. A study reported
31% failure using standard triple therapy (TRT) for H. pylori
eradication and showed higher resistance to clarith-
romycin therapy [16]. Completely eradicating H. pylori
continues to pose a substantial challenge for medical
practitioners, as current treatment regimens have not
demonstrated consistent effectiveness in curing the
infection[17]. In South Asia, there has beenanotablerise in
antibiotic resistance among H. pyloristrains[18]. A current
meta-analysis highlighted Pakistan as having the cases
with the highest resistance to amoxicillin, clarithromycin,
and tetracycline [19]. Several studies have been
undertaken to assess the most effective treatment
regimens for improving eradication rates. This study
represents another effort. The findings from this research
indicate that both intention-to-treat(ITT)and per-protocol
(PP) analysis reveal significantly higher outcomes with the
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moxifloxacin-containing therapy compared to
clarithromycin-based therapy (80.9% vs. 57.8% for ITT and
92.7% vs. 76.1% for PP). These results align with a study
comparing triple therapies for H. pylori eradication, using
moxifloxacin and, clarithromycin, suggesting higher
eradication rates with the moxifloxacin-based therapy
[20]. Also, Akpinar et al. found that moxifloxacin-
containing triple therapy is a first-line treatment for
Helicobacter pylori infection [21]. Similarly, Hassan et al.
performed a comparative study on the efficacy of therapy
in eradicating H. pylori infection, with results showing a
higher eradication rate (74%) with the moxifloxacin
regimen. These studies collectively report that
moxifloxacin TRT are superiorcompared to othertherapies
[22]. The current study found that the primary side effects
due to moxifloxacin-containing TRT were diarrhea and
nausea, followed by occurrences of vomiting and a metallic
taste. In contrast, diarrhea and vomiting were the most
commonly reported adverse events in the clarithromycin
group. However, Hwang et al. reported that dyspepsia/
bloating and altered taste sensation were the common
adversereactionsobserved during 2 weeks of moxifloxacin
treatment[23]. The overall rate of adverse events with the
moxifloxacin-based regimen was 15.1%, notably lower than
the 42.9% observed with clarithromycin therapy. This
studyindicatesasignificant disparity in both the frequency
and intensity of side effects between the two groups (p <
0.001). Patients receiving moxifloxacin predominantly
reported mild to moderate side effects, with none severe
enough to necessitate discontinuation of treatment or
disrupt daily activities. These findings are consistent with
other studies revealing the side effects linked with triple
therapy treatment for H. pylori infection [24]. The current
study has several limitations, including the absence of
antimicrobial sensitivity testing before treatment for both
study drugs. Patients were not stratified based on
ethnicity, BMI, or bacterial load, factors known to impact
cure rates. Genetic polymorphism, which can influence
eradication rates, was also not assessed. Future research
should include genetic polymorphism analysis in patient's
resistanttotherapytobetterunderstandthesefactors.

CONCLUSIONS

In summary, this study suggests that moxifloxacin TRT is
the most effective and safe option to combat H. pylori
infection, in comparison to standard clarithromycin-based
therapy. Given its substantial eradication rate and safety
profile, moxifloxacin TRT should be highly preferred for
clinical practice in Pakistan.
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