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Abstract

Background: The anti-acid effects of vonoprazan, a potassium-competitive
acid blocker, are stronger and more long-lasting than those of proton pump
inhibitors.

Objective: This study aimed to evaluate the efficacy of vonoprazan against
esomeprazole for eradicating Helicobacter Pylori (H. pylori) for 14 days.

Patients and Methods: This randomized clinical experiment was
conducted in a hospital affiliated with Minia University. Those who tested
positive for having an active H. pylori infection, whether or not they had
previously been treated, were split into two groups and given either VAL
(vonoprazan 20 mg bid, amoxicillin 1000 mg bid, plus levofloxacin 500
mg once a day) or EAL (Esomeprazole 20 mg bid., amoxicillin 1000 mg
bid, and levofloxacin 500 mg once a day). An H. pylori antigen test was
performed 4-6 weeks after treatment ended to assess clearance.

Results: 122 people (61 in VAL and 61 in EAL) were split evenly between
the two groups. H. pylori eradication rates were significantly higher
(P = 0.031) in the VAL group compared to the EAL group. Adverse
treatment-related occurrences were minor and not significantly different
between the two groups.

Conclusions: The VAL regimen was effective in increasing eradication
rates and was well tolerated; hence, it may be considered a potent regimen
for treating H. pylori, especially in countries with high levels of antibiotic
resistance.
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Introduction

Helicobacter pylori (H. pylori) is a gram-negative, microaerophilic
bacterium on the gastrointestinal mucosa, including well over half of the
world's population (1). Infection with H. pylori often begins in infancy
and lasts a lifetime if medication is not used to treat it (2). Most affected
individuals go long without exhibiting symptoms (2). Infection with H. pylori
over an extended period may cause damage to the stomach's mucosa, and it is
the primary form of persistent gastritis, duodenal ulcers, gastric ulcers, gastric
adenocarcinoma, and gastric mucosa-associated lymphoid tissue lymphoma
2, 3).

The most crucial element in eliminating H. pylori is medication adherence.
It is affected by several variables, including the complexity and length of the
therapy, any adverse effects, the patient's willingness, educational level and
socioeconomic status, and the physician's motivation (4, 5, 6). According
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to a previous study on H. pylori treatment, the typical triple
therapy lasting seven days has been used most often in Asia-
Pacific. Most medical professionals in Taiwan, Japan, and
Korea have opted to start treatment for H. pylori infections
with either a 7-day or 14-day course of standard triple
therapy (62 % and 21 %, 100 % and 0 %, and 81 % and 7
%, respectively). Antibiotic resistance, on the other hand,
is growing increasingly widespread around the globe, and
the majority of nations now have triple therapy eradication
rates lower than 80 % (7, 8). Even though a large number of
newly invented first-line treatments, including such bismuth
quadruple therapy as well as a non-bismuth quadruple
(sequential, concurrent, as well as hybrid treatment), can
increase the rate of eradication of H. pylori infection,
eradication failure still occurs in anywhere from 3 % to 24 %
of infected patients (9, 10).

Potassium-competitive acid blockers (P-CABs), such as
vonoprazan, due to their greater efficacy, the rapid start of
the action, dose-dependent effects, and prolonged duration of
action in suppressing acid production are good alternatives
to proton pump inhibitors (PPIs) (11). Vonoprazan is a
P-CAB used to prevent acid from doing its damage (12).
Vonoprazan binds reversibly to K* ions and inhibits the
H*, K* ATPase enzyme (13, 14), resulting in a higher
intragastric pH maintained for 24 hours after a single daily
dose. It is not affected by the CYP2C19 polymorphism and
is metabolized mostly by cytochrome P450 (CYP) 3A4, in
contrast to PPIs (12). Since H. pylori eradication requires
sustained acid suppression throughout therapy, vonoprazan is
expected to improve eradication rates compared to standard
PPI-based therapies. Furthermore, it has been suggested that
shorter treatment periods for H. pylori may be possible with
vonoprazan due to its more efficient acid control (15, 16).
Levofloxacin has excellent safety data, making it easier for
doctors to utilize in clinical settings (17). Additionally, it
is often well tolerated, and most adverse reactions are mild
to moderate in degree and brief (18). Numerous studies in
Egypt revealed that levofloxacin-based triple treatment
resulted in more H. pylori eradication (84.5 % vs. 69.00 %)
in patients than in clarithromycin-based triple therapy (18,
19). This difference suggests that the levofloxacin-based
triple treatment for H. pylori is more effective than the
clarithromycin-based therapy. We have substantially greater
levels of clarithromycin resistance in our region, as seen by
the decreased eradication rate of clarithromycin-based triple
treatment. Standard levofloxacin-based triple treatment has
a less-than-ideal eradication rate for our H. pylori-infected
individuals.

The effectiveness of the VAL regimen (vonoprazan 20
mg bid, amoxicillin 1000 mg bid, and levofloxacin 500 mg
once a day for 14 days) has not been compared to that of
the EAL regimen (Esomeprazole 20 mg bid, amoxicillin

1000 mg bid, and levofloxacin 500 once daily for 14 days)
in a randomized study. Since the vonoprazan-based regimen
can boost or maintain the eradication rate and is growing
in popularity among patients, it may be the best option for
treating H. pylori. This randomized clinical research was thus
designed to compare the efficacy and safety of the VAL and
EAL treatments.

Patients and Methods
Study population

The Minia Gastroenterology Clinic in Egypt conducted
a series of prospective, open-label, randomized controlled
studies on patients with digestive issues. The regional
ethics board approved the study's procedure. For eligibility
criteria, participants must be above 18 and have had an H.
pylori infection without having therapy or medicines to
remove the illness. Antigen (Ag) testing of stool samples and
histopathologic examination of stomach samples obtained
during upper gastrointestinal tract (GI) endoscopy confirmed
the presence of H. pylori infection. All participants offer to
have biopsies taken from at least four places (2 antrums and
2 bodies).

To narrow the pool of candidates for participation in the
research, the following criteria were used as exclusions: (i)
history of an allergy to esomeprazole, vonoprazan, penicillin,
or levofloxacin; (ii) history of substance abuse or existing
alcohol abuse; (iii) use of an antibiotic that affects H. pylori
within the past 4 weeks; (iv) pregnancy as well as lactation;
(v) significant cardiovascular, pulmonary, or renal, as well as
active malignancy; (vi) surgery for stomach or duodenum;
(vii) cirrhotic patients were excluded, since in patients with
severe hepatic impairment, the metabolism of esomeprazole
is decreased leading to a doubling of the AUC.

Randomization and procedures

Eligible patients were assigned to receive either the VAL
group's treatment (vonoprazan 20 mg bid, amoxicillin 1000
mg bid, and levofloxacin 500 mg once a day for 14 days)
or the EAL group's treatment (esomeprazole 20 mg bid,
amoxicillin 1000 mg bid, and levofloxacin 500 once daily. for
14 days). After obtaining their signed informed permission,
patients were instructed to follow prescribed regimens and
advised on potential adverse effects. Patients filled out a
standard questionnaire for demographic data and medical
history. They disclosed their age, sex, smoking and drinking
records, consumption of alcoholic beverages, caffeine-
containing beverages, non-steroidal anti-inflammatory drug
(NSAID) use, and any coexisting conditions. Patients were
monitored during therapy to assess their compliance with
treatment; full compliance was defined as taking at least 80%
of the prescribed dose.
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After two weeks, medication adherence, adverse events,
and side effects were assessed upon their visit to the clinic.
Some of the side effects mentioned in the surveys were
feeling sick, throwing up, tasting bitter, having a rash, feeling
bloated, having a headache, feeling dizzy, or having stomach
pain. In this context, "treatment-related side effects" refers to
any symptoms that emerged or intensified as a direct result of
the therapy. Serious adverse events were classified as those
that required hospitalization of the patient and significantly
hindered their ability to go on with their everyday lives.
Six weeks after commencing treatment, patients needed
a negative H. pylori stool Ag test to be symptom-free and
clinically cured. A treatment failure was defined as the
inability to attain any of these goals.

Endpoints

To define the primary objective, which would have
been the complete eradication of H. pylori infection, the
occurrence of any adverse events and patient compliance
with the medication, have been the secondary objectives.

Statistical analysis

The predicted sample size was found to be in line with
previous studies. Vonoprazan-based triple treatment (VAL)
had a 97% eradication rate, whereas esomeprazole-based
combination therapy (EAL) only managed a 68.5 % success
rate. Our planned sample size for each group was 50,
assuming 80% power, 95% confidence, and a 20% follow-up
loss rate. The sample size estimation indicated that more than
120 patients would be required. The results were analyzed
using a protocol-mandated "intention to treat" criterion. In all
regiments, statistical differences in eradication rates between
treatments were evaluated by using 2 test. As appropriate, the
2 test or Fisher's exact test was used to compare demographic
data and adverse reaction rates, and a P-value of 0.05 or
below was deemed statistically significant. The statistical
analysis was carried out using SPSS.

Results
Study groups characteristics

122 participants with active H. pylori infections were
enrolled and were given a random assignment to undergo
either the VAL or EAL regimen. All 122 patients enrolled
in the study finished the treatment; therefore, both intention-
to-treat and per-protocol analysis results were similar.
The starting characteristics of the two groups did not vary
significantly from one another in any way (Table 1). In both
patient groups, every patient followed their drug regimens to
a higher degree than 80 %.

H. pylori eradication

The research found that patients who received VAL had

Table 1: The individuals' baseline characteristics for the two therapy
groups.

VAL group | EAL group

Characteristics P-value
(n=61) (n=61)
Male gender, n (%) 27 (44.2%) | 30(49.1%) | 0.384
Age (years), mean + SD 55.31+12.4 1 54.89+14.25 | 0.367
BMI (kg/m?), mean + SD 2523+3.76 | 27.35+5.13 | 0.251
Smoking > 1 pack/week, n (%) 9 (14.7%) 8 (13.1%) 0.291
Alcohol > 1 day/week, n (%) 0 (0%) 0 (0%) 1
Underlying disease
Cardiovascular disease, n (%) 2 (3.2%) 7 (11.4%) 0.062
Diabetes mellitus, n (%) 13 (21.3%) | 15(24.5%) 0.352
Hypertension, n (%) 17 (27.8%) | 20(33.3%) | 0.457
Dyslipidemia, n (%) 7 (11.4%) 9 (15%) 0.621
Cerebrovascular disease, n (%) 0 (4.9%) 1(1.6%%) 0.987
Connective tissue disease, n (%) | 3 (4.9%) 5 (8.2%) 0.621
Other, n (%) 7 (11.4%) 5 (8.2%) 0.356
Endoscopic findings
Non-erosive gastritis, n (%) 21(34.4%) @ 17 (27.8%) | 0.323
Erosive gastritis, n (%) 26 (42.6%) | 27(44.2%) 0.785
Atrophic gastritis, n (%) 7 (11.4%) 5(8.2%) 0.296
Gastric or duodenal ulcer,n %) | 11 (18.03%) | 17 (27.8%) | 0.076

*EAL group received therapy with esomeprazole, amoxicillin,
and levofloxacin for 14 days; the VAL group received treatment
with vonoprazan, amoxicillin, and levofloxacin. Body mass index
=BMI

J——' P=0.03
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Figurel: Eradication rates of VAL and EAL group
for 14 days
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an elimination rate of 97.7 %, and the EAL group achieved an
elimination rate of just 68.5 %. Figure 1 shows a statistically
significant difference in eradication rates between the VAL
and EAL groups.

Side effects of treatment

Both groups often complained of nausea and dizziness
without any statistically significant differences. The

Table 2: Treatment side effects

Side effects of VAL group EAL group
therapy P-value
(n=61) (n=61)
Nausea, n (%) 8 (13.1%) 7 (11.4%) 0.417
Vomiting, n (%) 1(1.6%) 0 (0%) 0.315
Bitter taste, n (%) 1(1.6%) 0 (0%) 0.315
Skin rash, n (%) 2 (3.2%) 1(1.6%) 0.418
Bloating, n (%) 5 (8.2%) 2 (3.3%) 0.243
Dizziness, n (%) 7 (11.5%) 9 (14.8%) 0.592
Headache, n (%) 1(1.6%) 0 (0%) 0.315
Diarrhea, n (%) 7 (11.5%) 3 (4.9%) 0.187
Constipation, n (%) 3 (4.9%) 3 (4.9%) 1
Abdominal pain, n (%) 4 (6.55%) 7 (11.5%) 0.267
EE{A)TO‘“h or throat, 2 (3.2%) 1(16%) | 0418
Others, n (%) 3 (4.9%) 2 (3.3%) 0.648

*EAL group received therapy with esomeprazole, amoxicillin,
and levofloxacin for 14 days; the VAL group received treatment
with vonoprazan, amoxicillin, and levofloxacin. Not relevant =
N/A

reported adverse effects are shown in Table 2. There were
no significant variations in the side effects between the two
groups. No significant side effects or negative occurrences
led individuals to stop getting medication.

Discussion

According to the study's results, the efficacy of treatments
to eradicate H. pylori has steadily declined worldwide. The
key factors contributing to the failure of these treatments
are noncompliance with medication regimens and the
development of antibiotic resistance in H. pylori. The
eradication rates of H. pylori have been studied with many
different approaches. As a secondary treatment for H. pylori,
the Maastricht V/Florence Consensus Report suggests
amoxicillin-fluoroquinolone triple or quadruple therapy

(20). Since H. pylori have a low degree of in vivo antibiotic
sensitivity, changing or adding antibiotics is also one of the
fundamental treatments; nevertheless, doing so may increase
treatment toxicity, antibiotic resistance, and dysbiosis of
the gut microbiota, making the regimen more complicated.
Numerous studies revealed the ineffectiveness of
fluoroquinolone-containing triple therapy (21, 22). Compared
to standard triple therapy involving clarithromycin, the PPI
levofloxacin-amoxicillin triple therapy had a cure rate of
76%, according to a meta-analysis of randomized controlled
trials (23).

The presented study hypothesized that replacing
esomeprazole with the more potent acid inhibitor vonoprazan
for 14 days would increase patient compliance because of its
more convenient application, because all drugs in the VAL
group are given after meals. On the other hand, according to
the literature, esomeprazole is most effective when given 30
minutes before eating or drinking (24). As clarithromycin is
avoided in our regimen, the treatment-related side effects are
also reduced. Accordingly, patient compliance is raised, and
thus the success rate of H. pylori eradication is increased.

Moreover, our VAL treatment plan was extremely
successful, and the research outcomes demonstrate a
statistically significant tendency towards greater eradication
rates inside the VAL group than the EAL group. Our result of
a greater eradication rate with vonoprazan (VAL) treatment
as opposed to an esomeprazole therapy has a variety of
pharmacological reasons. First, vonoprazan suppresses acid
secretion more strongly and consistently than PPI (25). In
contrast to esomeprazole, it is superior because it can maintain
the stomach's pH at a level > 5 for nine out of every ten hours
(13). In contrast, studies on esomeprazole revealed that it
could maintain an intragastric pH of > 4 hours (26), which
is lower than the intragastric pH obtained by vonoprazane.
Therefore, the transport of antibiotics into the gastrointestinal
mucosa highly depends on the effectiveness and duration of
acid suppression. Treatment with vonoprazan is significantly
more likely to increase the concentrations and stability of
amoxicillin and levofloxacin in the gastrointestinal mucosa
than treatment with PPIs (27).

In addition, previous research has demonstrated that a
pH range of 6 to 8 may be optimal for eradicating H. pylori
because this range increases the bacteria's reproductive
capacity and the effectiveness of antibiotics dependent on
bacterial growth (28). To get the same level of acid-inhibiting
impact as other proton pump inhibitors (PPI), esomeprazole
must first be taken for a minimum of five to six doses,
which must be maintained throughout H. pylori therapy.
Vonoprazan, on the other hand, has a substantially faster
onset to attain its peak acid-inhibitory activity, probably after
the first dosage (29). Thirdly, unlike the drug esomeprazole,
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the CYP2C19 polymorphism of vonoprazan does not affect
its pharmacokinetic characteristics (23, 25). Accordingly, the
CYP2C19 polymorphism status does not impact vonoprazan's
ability to inhibit acids (25, 30). Compared to PPIs, vonoprazan
had a higher proportion of H. pylori eradication, according to
a study by Kiyotoki S et al. (2020). When triple treatment
(vonoprazan, amoxicillin, and clarithromycin) was used to
treat H. pylori, over 90 % of cases were cured (31). It was
shown that vonoprazan-containing antibiotic therapy is a
successful method of H. pylori eradication in a single-center,
exploratory clinical study of patients 18 years of age or older
who tested positive for the infection. It can achieve 100 %
success in patients receiving its first treatment and even 91 %
efficacy in those who have previously had eradication failure
(32).

The study concluded that nausea was the most common
side effect, and all other treatment-related adverse effects
were minor and underreported for both groups. The
incidence and severity of problems were similar between
the two groups, with medication compliance rates in both
groups over 80%. An interesting finding in our study is the
combination of a high eradication rate for H. pylori (97.7%),
associated with a compliance rate of over 80%, and minor
treatment-related adverse effects. This association may be
explained by using levofloxacin instead of clarithromycin,
where the clarithromycin is associated with more adverse
effects. Also, the extensive instructions, encouragement, and
caution regarding adverse effects that patients got from their
physicians may contribute to the higher compliance rate in
our study.

Still, this study has some limitations; firstly, the ureca
breath test was not used because of unavailability. Secondly,
the exact cause of the therapeutic failure of the VAL
group, including whether it was caused by inadequate acid
suppression, antibiotic resistance, or other factors, was not
determined. The prevalence of CYP2C19 polymorphism
and antimicrobial resistance within the sample population
was not assessed, and the exact cause of treatment failure
was not resolved. Even though this study was conducted in
a single clinic in Egypt, there may be regional variations in
the antibiotic resistance patterns of H. pylori or other relevant
characteristics. These regional differences may affect how
successfully the treatment strategy works. Larger multicenter
trials, including susceptibility testing, are required to compare
the eradication rates. Last but not least, we tried to minimize
bias in open-label trial designs by employing randomization
and precise measurement of the major results.

Conclusion

This study indicated that triple therapy based on
vonoprzan achieved considerably higher eradication rates for
H. pylori infection than that of esomeprazole. Additionally,

the vonoprzan-based triple treatment was well tolerated. As
a consequence of this, VAL has the potential to be regarded
as an effective treatment plan for H. pylori, especially in
countries with high rates of antibiotic resistance.
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