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The efficacy of vonoprazan combined with different dose
amoxicillin on eradication of Helicobacter pylori: an open,
multicenter, randomized clinical study
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Background: The use of vonoprazan (VPZ) has improved the Helicobacter pylori (H. pylori) eradication
therapy in Japan. There is no agreement on the dosage and frequency of amoxicillin administration in the
VPZ dual treatment in China. We aimed to investigate the clinical effectiveness and safety of 3 treatment
regimens using VPZ as an acid-suppressing medication to eradicate H. pylori.

Methods: This experiment involved an open, multicenter, randomized, and parallel controlled clinical
investigation. A total of 230 newly diagnosed H. pylori-infected patients were then randomly assigned to 1 of 3
groups: (I) H-VA (high-dose amoxicillin combined with VPZ): VPZ 20 mg b.i.d with amoxicillin 750 mg q.i.d
for 7 days; (II) L-VA (low-dose amoxicillin combined with VPZ): VPZ 20 mg b.i.d plus amoxicillin 500 mg
q.i.d for 7 days; (III) VAC (amoxicillin combined with VPZ and clarithromycin): VPZ 20 mg b.i.d plus
amoxicillin 750 mg plus clarithromycin 500 mg for 7 days. At least 4 weeks after treatment, the urea breath
test (UBT) was reexamined. The effectiveness of various regimens was assessed based on compliance, safety,
and eradication rate.

Results: The regimen effectiveness was 63.5% (54/85) in the H-VA group, 58.3% (49/84) in the L-VA
group, and 60.7% (37/61) in the VAC group, according to intention to treat (IT'T) analysis. According to per
protocol (PP) analysis, the eradication rate of the H-VA group was 65.1% (54/83), that of the L-VA group
was 66.2% (49/74), and that of the VAC group was 64.9% (37/57). There was no discernible difference in
the eradication rate across the 3 regimens, as shown by the results of ITT analysis (’=0.032, P=0.984) and
PP analysis (x*=0.480, P=0.786). The rate of adverse effect was 16.90% in the H-VA group, 13.20% in the
L-VA group, and 24.10% in the VAC group. There was no discernible difference in the incidence of adverse
effect between the three groups (x’'=2.784, P=0.266).

Conclusions: None of the 7-day elimination regimens investigated in this study, which included the
acid-suppressing medicine VPZ and either a dual treatment paired with amoxicillin, or a triple treatment
combined with amoxicillin and clarithromycin, achieved an acceptable eradication rate of H. pylori. Further
research is required to identify an effective and safe treatment regimen.

Trial Registration: Chinese Clinical Trial Registry identifier: ChiCTR2000040955.
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Introduction

Chronic gastritis, peptic ulcer, gastric mucosa-associated
lymphoid tissue lymphoma, and gastric cancer are all
intimately connected with Helicobacter pylori (H. pylori)
infection. Worldwide, H. pylori-induced inflammation
and damage account for around 75% of cases of stomach
cancer (1,2). Gastric cancer and H. pylori infection are both
quite common in China. In 2018, approximately half of
estimated deaths from gastric cancer occurred in China
(3,4). Currently, H. pylori infection is the most significant
controllable risk factor in the prevention of gastric cancer,
and its eradication may lower the chance of developing
gastric cancer (5). At the moment, the triple regimen
incorporating bismuth is advised as the first-line treatment
option by China’s fifth consensus on the treatment of H.
pylori infection (3). With this treatment, the eradication
rate can increase to over 80%, but there some drawbacks
remain, including a high rate of antibiotic resistance,
the inadequacy of current therapies to address clinical
needs, and the increased risk of drug side effects and poor
medication compliance incurred by the use of multiple
drugs and complex administration techniques. In order
to obtain a satisfactory rate of eradication while avoiding
antibiotic resistance, new strategies are required to facilitate
minimal antibiotic administration and shorter treatment
periods.

The use of vonoprazan (VPZ) has improved the
eradication therapy in Japan. In the first clinical trial
conducted in Japan, the eradication rate of VPZ combined
with amoxicillin and clarithromyecin triple therapy was
92.6%, and the control group containing PPI (such
as lansoprazole) was 75.9%. The incidence of adverse
reactions in VPZ group was 34.0%. The incidence of
adverse drug reactions in lansoprazole group was 41.1%
(for drug-related adverse reactions, respectively), and there
was no significant difference between the two groups. The
latest popular eradication standard regimen in Japan is
triple regimen: VPZ 20 mg b.i.d, amoxicillin 750 mg b.i.d
and clarithromycin 200 or 400 mg b.i.d, lasting for 7 days.
And the eradication rate of clarithromycin-resistant
patients reached 82%, which may suggest that the dual
treatment of VPZ and amoxicillin can also reach about
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82% eradication rate (6). Related studies in Japan have
shown that the eradication rate of H. pylori with VPZ-
based dual therapy is not inferior to that of a triple therapy
containing clarithromycin (7,8). VPZ triple therapy
has now become the recommended therapy in Japanese
guidelines. After a number of randomized controlled
trials, Japanese researchers have concluded that VPZ-
based triple therapy has the best performance to eradicate
H. pylori (9-13). However, it is known that the inhibitory
effect of clarithromycin on P-glycoprotein and CYP3A4
can have different effects with related drugs, such as statins,
cyclosporine, calcium channel blockers, carbamazepine, etc.,
it needs special attention to patients who use these drugs.
Secondly, clarithromycin has the risk of prolonging QT
interval, so there is a risk of sudden death due to arrhythmia
when using clarithromycin (14). Therefore, considering
the high drug resistance of clarithromycin and the above
factors, we hope to achieve the eradication purpose without
using clarithromycin in regimen.

In light of increasing antibiotic resistance, a proposed
new first-line treatment for H. pylori is the combination of
VPZ and amoxicillin. As far as we know, in China, there
are few clinical trials on the treatment of H. pylori with
VPZ, and there is a lack of large-sample, multi-center trials.
There is no agreement on the dosage and frequency of
amoxicillin administration in the VPZ dual treatment; this
study probed the lack of standard dual therapies in China
that combine VPZ and amoxicillin as well as the lack of a
standard treatment plan for the local Chinese population.
We present the following article in accordance with the
CONSORT reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-4133/rc).

Methods
Research design and ethics

An open, multicenter, randomized parallel controlled
clinical research design was used in this investigation.
Between December 2020 and May 2022, following
screening for H. pylori infection, about 230 newly diagnosed
H. pylori patients were enrolled in the outpatient clinics at
Lanzhou University Second Hospital, No. 940 Hospital of
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Joint Service Support Force, and Gansu Provincial Hospital.
The patients were then randomly assigned to 1 of 3 groups.
The groups were distinguished by increasing the dose and
frequency of amoxicillin in VPZ combined with amoxicillin
and comparing it with clarithromycin triple therapy. The
efficacy, safety, and adverse reactions of the high-dose
amoxicillin triple therapy were comprehensively evaluated.
The study was approved by the Medical Ethics Committee
of Lanzhou University Second Hospital (No. 2020A-274).
No. 940 Hospital of Joint Service Support Force and Gansu
Provincial Hospital were informed and agreed with the
study. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013).

Participants

The participant inclusion criteria were as follows: (I)
patients who were initially screened positive for H. pylori
by "C-urea breath test (UBT) or "*C-UBT and had not
been treated; (II) patients aged 18-70 years, male or female;
and (III) patients who signed the informed agreement for
study and received treatment for eradicating H. pylori.
The exclusion criteria were as follows: (I) allergy to any
of the medications used in this medical trial; (IT) use of
proton pump inhibitors (PPIs), histamine H2 receptor
antagonists, antibiotics, bismuth, or probiotics during the
4 weeks prior to beginning study treatment; (III) use of
adrenocorticosteroids, non-steroidal anti-inflammatory
drugs, and anticoagulants; (IV) alcoholism; and (V)
maladies or health manifestations that may interact with
the assessment of testing and treatment, including before
screening processes. In order to determine whether patients
were eligible, researchers evaluated them according to the
inclusion and exclusion criteria, merged patient examination
findings, baseline data, and clinical data, recorded baseline
data, and assessed patients’ conditions.

Blinding and randomization

Using a computer-generated randomized sequence, patients
were randomized to groups A, B, and C in the ratio of 1:1:1.
The patients were asked to assent to the study and sign an
informed consent form when it had been determined that
they satisfied all inclusion criteria and none of the exclusion
criteria. The patients were divided into groups based on
a computer-generated randomized list, and each group
received the proper course of treatment.
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Both the researchers and the participants were aware of
the treatment strategy. The urea breath testers were blinded
to the patient classification and treatment strategy.

Clinical information collection

All participants were asked to provide a thorough medical
history and the researchers collected demographic data,
smoking history, history of alcohol consumption, family
history, past medical history, and antibiotic medication
history. If the patient had previously undergone gastroscopy,
the gastroscopy and histological findings were recorded.
At the same time, the digestive tract symptoms and their
severity were recorded and evaluated. The Gastrointestinal
Symptom Rating Scale (GSRS) score was used to evaluate
the severity of symptoms: that is, the score range of each
symptom was 0-3 points: 0 was asymptomatic; 1 was mildly
symptomatic; 2 was symptom can be tolerated or relieved
by drugs and 3 indicated extremely symptomatic and
unbearable.

Grouping and treatinent plans

After the screening activities, patients eligible for enrollment
were randomly assigned to receive the following eradication
regimens in a 1:1:1 ratio: (I) H-VA (high-dose amoxicillin
combined with VPZ): VPZ 20 mg b.i.d + amoxicillin
750 mg q.i.d for 7 days; (II) L-VA (low-dose amoxicillin
combined with VPZ): VPZ 20 mg b.i.d + amoxicillin
500 mg q.i.d for 7 days; (III) VAC (amoxicillin combined
with VPZ and clarithromycin): VPZ 20 mg + amoxicillin
750 mg + clarithromycin 500 mg, twice a day for 7 days.

Results assessment

The primary endpoint is eradication rate, calculated by
intention to treat (IT'T) and per protocol (PP). We think
that the acceptable eradication rate is higher than or equal
to 80%.

Follow-up procedure: at the 1st and 4th week after the
patients’ treatment, the doctor will contact the patient by
telephone to record the medication situation and adverse
reactions.

Compliance: >80% of the total dosage is considered as
acceptable compliance.

Safety: evaluate the safety of different therapies by the
incidence of adverse reactions.
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Table 1 Baseline characteristics of included patients

Lin et al. VPZ plus high-dose amoxicillin for eradication of H. pylori

Characteristics H-VA L-VA VAC P value
Age (years), median [P25, P75] 43 [31, 52] 40 [32, 50] 39 [30, 50] 0.823
Gender (M/F) 38/47 31/53 28/33 0.466
Height (cm), median [P25, P75] 165 [160, 172] 163 [160, 171] 165 [161, 171] 0.366
Weight (kg), median [P25, P75] 59 [52, 67] 60 [53, 70] 60 [51, 65] 0.722
History of smoking 16 12 14 0.405
History of alcohol consumption 30 26 16 0.985
Family history 12 14 6 0.501

H-VA: vonoprazan 20 mg b.i.d with amoxicillin 750 mg q.i.d for 7 days; L-VA: vonoprazan 20 mg b.i.d plus amoxicillin 500 mg q.i.d for
7 days; VAC: vonoprazan 20 mg b.i.d plus amoxicillin 750 mg plus clarithromycin 500 mg for 7 days; M, male; F, female; P25, 25th

percentile; P75, 75th percentile.

At least 4 weeks after treatment, participants were
reexamined with a urea breathalyzer test. The effectiveness
of various regimens was assessed based on compliance,
safety, and eradication rate.

Sample size estimation

The statistical software PASS (version 15.0.5; NCSS LLC,
Kaysville, UT, USA) was used to determine the sample
size for this investigation in accordance with the y’ test
for multiple proportions. Based on power (1 - B), alpha
(significance level), effect size, and degrees of freedom,
which were 0.80, 0.05, 0.22, and 2, respectively, at least
230 patients were required for this randomized clinical pilot
research. The ultimate sample size for this research was
determined at 230 patients using an assumed follow-up rate
of loss of 15%.

Statistical analysis

The main results of each scheme were calculated by ITT
and PP analysis. Differences in eradication rates were
compared by the i’ test. The quantitative data from a normal
distribution or non-normal distribution were tested using
the F test and H test, respectively. i test or Fisher’s exact test
were used to compare the categorical data between different
schemes. All statistical analyses were carried out using SPSS
25.0 ABM Corp., Armonk, NY, USA). A P value <0.05 was
considered statistically significant.
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Results
General information

Among the 273 H. pylori-positive individuals who were
assessed for eligibility, 43 were disqualified because they did
not match the requirements, declined to take part, or for
other reasons. A total of 230 H. pylori-positive individuals
were enrolled, and they were randomly assigned to undergo
7 days of L-VA, H-VA, or VAC treatment.

The details of participants in each group (age, gender,
height, weight, smoking, alcohol consumption, and
diagnosis) are shown in Tzble 1. There was no significant
difference in baseline characteristics between groups

(P>0.05).

Eradication rate by regimen group

In the H-VA group, 1 participant was lost to follow-
up, and 1 participant was discharged due to a diagnosis
of depression. In the L-VA group, 6 patients were lost
to follow-up, 1 discontinued their participation, 1 was
discharged due to cholecystectomy, and 2 participants
were discharged due to adverse drug reactions. In the
VAC group, 1 patient was lost to follow-up, 2 patients
were discharged because they did not take the medicine as
required, and 1 patient was discharged because of adverse
drug reactions (Figure I).

In I'TT analysis, the efficacy of each regimen was 63.5%
(54/85) in the H-VA group, 58.3% (49/84) in the L-VA
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Screened for eligibility (n=273)

¢ Meet exclusion criteria (n=33);
e Refusal to participate (n=7);
e Other reasons (n=3)

Y

A

Randomly assigned (n=230)

! \ !

H-VA (n=85) L-VA (n=84) VAC (n=61)
ITT analysis ITT analysis ITT analysis
Y A Y

* Lost to follow-up (n=1);
¢ Diagnosed with

e |ost to follow-up (n=6);

* Gallbladder operation (n=1);
depression (n=1); * Refuse to continue (n=1); ¢ Adverse reaction (n=1);

* Included into PP analysis e Adverse reaction (n=2); ® Included into PP analysis
(n=83) ¢ Included into PP analysis (n=74) (n=57)

e Lost to follow-up (n=1);
* Compliance <80% (n=2);

Figure 1 Flow chart of participation. H-VA, vonoprazan 20 mg b.i.d with amoxicillin 750 mg q.i.d for 7 days; L-VA, vonoprazan 20 mg b.i.d
plus amoxicillin 500 mg q.i.d for 7 days; VAC, vonoprazan 20 mg b.i.d plus amoxicillin 750 mg plus clarithromycin 500 mg for 7 days; I'T'T,
intention to treat; PP, per protocol.

Table 2 Eradication rate of each group

Regimen H-VA L-VA VAC P value
ITT 63.5% (54/85) 58.3% (49/84) 60.7% (37/61) 0.786
PP 65.1% (54/83) 66.2% (49/74) 64.9% (37/57) 0.984

H-VA, vonoprazan 20 mg b.i.d with amoxicillin 750 mg q.i.d for 7 days; L-VA, vonoprazan 20 mg b.i.d plus amoxicillin 500 mg q.i.d for
7 days; VAC, vonoprazan 20 mg b.i.d plus amoxicillin 750 mg plus clarithromycin 500 mg for 7 days; ITT, intention to treat; PP, per
protocol.

group, and 60.7% (37/61) in the VAC group. In PP analysis,
the eradication rate was 65.1% (54/83) in the H-VA group,
66.2% (49/74) in the L-VA group, and 64.9% (37/57) in
the VAC group. According to the results of I'T'T analysis
(1’=0.032, P=0.786) and PP analysis (x’=0.480, P=0.984),
there was no significant difference in eradication rate
among the 3 regimens (7able 2).

Security

All adverse effects were recorded after contacting patients
by telephone. The adverse reaction rate was 16.90% in
the H-VA group, 13.20% in the L-VA group, and 24.10%
in the VAC group. Details of the adverse effects are
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shown in Tuble 3. According to i test results, there was no
significant difference in adverse reaction rate among the
3 groups ((’=2.784, P=0.266). In the L-VA group, 1 case
was discharged due to intolerable dizziness and nausea, and
1 case was discharged due to intolerable chest pain and sore
throat. One case in the VAC group was discharged due
to intolerable abdominal pain. All of the above symptoms
disappeared after drug withdrawal.

Discussion

The increasing antibiotic resistance of H. pylori in China is
the most important reason for the decline in the eradication
rate. A cross-sectional observational study in China (15)
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Table 3 Adverse effects of each group

Regimen

Variables

H-VA L-VA VAC
Adverse effects (P=0.249) 16.90% 13.20% 24.10%
Abdominal pain 2 1 4
Diarrhea 1 0 1
Abdominal distension 5 1 6
Nausea and vomiting 4 5 2
Dizziness 2 1 0
Generalized pain 1 0 1
Skin rash 1 0 0
Acid reflux 3 1 3
Feeling of hunger 1 0 1
Chest tightness 0 2 0
Bitterness in the mouth 0 1 5
Discontinuation of medication 0 2 1
due to adverse effect
Compliance <80% 0 0 2

H-VA, vonoprazan 20 mg b.i.d with amoxicillin 750 mg q.i.d for
7 days; L-VA, vonoprazan 20 mg b.i.d plus amoxicillin 500 mg
g.i.d for 7 days; VAC, vonoprazan 20 mg b.i.d plus amoxicillin
750 mg plus clarithromycin 500 mg for 7 days.

revealed that the drug resistance rate of H. pylori was
obviously higher in northwest China. This also poses a
great challenge to the treatment of H. pylori in northwest
China. However, amoxicillin has low drug resistance, and
is the drug of choice for consideration in the eradication
treatment of H. pylori in China. It is a time-dependent
antibiotic, which can be quickly absorbed into plasma
after administration and excreted in 6-8 hours. Compared
with the frequency of administration twice a day in the
guidelines, the efficacy may be more satisfactory after
increasing the number of administrations (t.i.d or q.i.d).
During eradication therapy, maintaining the pH value
in the stomach close to neutral is very important for the
successful implementation of dual therapy, and the activity
of H. pylori is closely related to the pH environment in the
stomach. When the pH value in the stomach is 6-8, H. pylori
will enter the reproductive state for the antimicrobial
drugs to be effective. A study has shown that the survival
and growth of H. pylori depend strictly on the pH in the
stomach, so adequate acid inhibition is very important

© Annals of Translational Medicine. All rights reserved.
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for eradicating H. pylori (16). Parallelly, the efficacy of
antibiotics for H. pylori eradication is closely related to the
pH value in the stomach. Amoxicillin, clarithromycin, and
other antibiotics are pH-dependent, and the sensitivity of
antibiotics increases when the pH value is >6. In 2015, Japan
introduced a new gastric acid inhibitor, VPZ. VPZ is a kind
of potassium-competitive acid blockers, which binds H",K"-
adenosine triphosphatase (ATPase) through reversible
competition, thus inhibiting the secretion of gastric acid.
Compared to PPIs, VPZ has a higher pKa value and is
stable in acidic environment, and VPZ does not need acid
activation. Therefore, compared with PPIs, VPZ can inhibit
gastric acid secretion more strongly and persistently.

Therefore, the eradication regimen based on VPZ is
expected to improve the eradication rate of H. pylori (6).
The main enzyme involved in PPI metabolism is CYP2C19,
and its gene polymorphism is an important factor affecting
the pharmacokinetics of most PPIs. The efficacy of first-
generation PPIs such as omeprazole in eradicating H. pylori
is greatly affected by CYP2C19 genetic polymorphism.
The genotypes of CYP2C19 were different among different
races, with the Asian population being predominantly
fast and moderate metabolizers. Some researchers have
suggested that patients should be tested for CYP2C19 gene
polymorphism during the first diagnosis and treatment to
clarify whether they are fast metabolizers, so as to guide the
selection of PPI or adjusted PPI agents such as rabeprazole
that are less affected by CYP2C19 metabolism (17).

The dual therapy of PPI + amoxicillin was widely used
in 1990s and was later replaced by triple therapy with
more solid efficacy. In recent years, with the emergence of
resistance problems to antibiotics such as clarithromyecin,
metronidazole, and levofloxacin, dual therapy has attracted
attention again. After optimizing drug compatibility and
adjusting the dose, high-dose dual therapy (HDDT) based
on high-dose amoxicillin has highlighted its effectiveness
in remedial therapy and first-line treatment of H. pylori.
A HDDT regimen was co-administered by amoxicillin
(1,000 mg 3 times/d or 750 mg 4 times/d) and PPI (standard
dose 2-3 times/d or double standard dose 2 times/d) for
14 days (18). In China, due to the low rate of amoxicillin
resistance, dual therapy may have more advantages for H.
pylori eradication treatment.

At present, the fifth consensus on H. pylori infection
in China (3) presents the eradication indications of H.
pylori and suggests that all people diagnosed with H. pylori
infection should receive treatment. Both VA dual therapy
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and VAC triple therapy have achieved a better eradication
rate in Japan. Japanese guidelines have recommended
VPZ as an alternative to PPI and candidate drugs to
form a first-line H. pylori eradication regimen (19). The
results of a meta-analysis which included 3 studies and
668 patients with H. pylori showed that the eradication rates
of VA dual therapy in ITT and PP analysis were 87.5%
and 89.6%, respectively. No significant differences were
observed between VA dual therapy and VAC triple therapy.
Researchers believe that VA dual therapy shows acceptable
efficacy, good safety, and avoidance of unnecessary antibiotic
use in the first-line treatment of H. pylori infection (20).
However, the eradication regimens consisting of VPZ as
an acid-suppressing drug have been less clinically tested in
other countries and regions. Although VPZ has a stronger
and longer-lasting acid acid-suppressing effect than PPI,
it remains to be verified whether it can be used as the first
choice of acid-suppressing drug for eradication of H. pylori
in China, and there are still many issues to be explored
in the regimens consisting of VPZ, such as drug dose,
administration frequency, and duration. In a trial in the
Jiangxi Province, the eradication rate was 89.2% for L-VA-
10: amoxicillin (1,000 mg b.i.d.) and VPZ (20 mg b.i.d.) for
10 days; 81.1% for H-VA-10: amoxicillin (1,000 mg t.i.d.)
and VPZ (20 mg b.i.d.) for 10 days; 66.7% for L-VA-7:
amoxicillin (1,000 mg b.i.d.) and VPZ (20 mg b.i.d.) for
7 days; and 81.0% for H-VA-7: amoxicillin (1,000 mg t.i.d.)
and VPZ (20 mg b.i.d.) for 7 days. The 4 therapies failed
to achieve satisfactory eradication rates, and researchers
believe that the duration of dosing should be extended to
14 days to improve the eradication rates (21). None of the 3
regimens investigated in this trial were shown to achieve a
satisfactory eradication rate.

Previous studies have reported that the eradication
regimens containing VPZ have a low adverse reaction rate
and fewer severe adverse events, and the occurrence of
adverse effects may be related to body mass index (BMI)
and gender (22-24). The main adverse effects in this trial
were abdominal distension (12 cases), nausea and vomiting
(11 cases), abdominal pain (7 cases), and acid reflux
(7 cases). The adverse reaction rate was not significantly
related to height, weight, or gender. It was found that the
symptoms of the adverse effect of acid reflux appeared 1 to
2 weeks after the patients stopped taking VPZ. Therefore,
the use of VPZ in eradication therapy needs to be further
explored to improve the symptoms of patients. At the same
time, the adverse effect of symptoms of bitterness in the
mouth mainly appeared in the VAC group, which may have
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been caused by the side effects of clarithromycin. A study
has reported that patients with VPZ-containing eradication
regimens will have side effects of influenza-like symptoms
such as chest pain, generalized pain, and dizziness (25). In
this trial, patients with the same symptoms appeared in all
3 groups of regimens, and 2 patients in the L-VA group
were discharged because of intolerable adverse effects, and
influenza-like symptoms resolved after discontinuation of
the drug. The specific reasons need further study.

Since most of the participant in this trial were patients
from the Gansu Province, China, the high drug resistance
rate of patients in northwest China also makes eradication
treatment very challenging. Even amoxicillin, which has a
low drug resistance rate in other regions, still has 12.42%
resistance in northwest China (13). After analyzing the
clinical data of patients, the baseline data of patients (height,
weight, smoking history, history of alcohol consumption,
etc.) had no significant correlation with the eradication rate.
Therefore, the high drug resistance rate is implicated as the
main reason for the low eradication rate of the 3 therapies
in this trial. In view of the current situation in northwest
China, it is believed that neither VA nor VAC regimen
can achieve satisfactory eradication rates. Although these
3 regimens have shorter dose types and dosing time, and
better compliance and safety, they cannot be used as the
first choice for eradication regimens. We believe that the
following points can be improved: (I) extend the treatment
time to 14 days; (II) if the treatment time is extended, the
administration frequency q.i.d of amoxicillin may increase
the difficulty of dosing. Under the premise of ensuring the
dose (2 or 3 g/day), the administration frequency t.i.d may
be more suitable; (III) add an antibiotic to form a triple
therapy with VPZ and amoxicillin. Relevant studies suggest
that rifabutin, sitafloxacin (26,27), and other antibiotics
have low drug resistance rates, which may be a potential
choice for patients with high drug resistance, but the
administration method and safety still need to be further
studied; and (IV) the use of bismuth and bismuth quadruple
treatment for H. pylori infection is recommended in China’s
guidelines, but relevant reports have not been seen on
whether bismuth interacts with VPZ, and the eradication
treatment of VPZ combined with bismuth. The eradication
regimen of H. pylori needs to consider the different medical
insurance coverage and drug supply between different
regions and countries, as well as the drug resistance rate and
cytochrome enzyme metabolism in different populations.
Meanwhile, the eradication regimen suitable for patients
in areas with a dual high prevalence of H. pylori infection
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and gastric cancer shall be explored. Large-sample
and multicenter clinical trials are needed for in-depth
exploration.

This study had some limitations. First, the sample size
was limited to 214 patients with H. pylori infection from
3 centers in Gansu Province as a pilot study. Second, due to
the objective conditions, the antibiotic resistance in patients
who failed to eradicate was not analyzed, and a more
reasonable regimen for remedial treatment could not be
provided. Third, it was unclear if increasing the VPZ dosage
(20 mg t.i.d.) would sustain higher pH levels and enhance
the effectiveness of eradication regimens since the stomach
pH was not evaluated during the course of treatment.

In conclusion, the 7-day eradication regimen consisting
of VPZ as an acid-suppressing drug, whether it was a dual
therapy combined with amoxicillin or a triple therapy
combined with amoxicillin and clarithromyecin, failed
to achieve sufficient eradication rates, and the specific
improvement methods require further exploration.
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