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Abstract
Purpose Vonoprazan (VPZ), a reversible  H+–K+ ATPase inhibitor, has a relatively fast and sustained acid-suppression action 
that is unaffected by diet or gene polymorphisms. Several randomized controlled trials have evaluated the difference in the 
eradication rate of Helicobacter pylori (HP) between VPZ-based and proton pump inhibitor (PPI)–based regimens. The present 
review aimed to (1) evaluate the efficacy, safety, and compliance of VPZ-based regimens compared with those of PPI-based 
regimens as first-line treatments for HP infection and (2) perform a subgroup analysis to examine the influence of differences 
in clarithromycin-resistance status, treatment duration, treatment regimens, and research region on treatment outcomes.
Methods We conducted a systematic literature search on PubMed, Embase, Cochrane Library, Web of Science, and ChiCTR 
Register. Systematic searches, study selection, data extraction, risk of bias assessment, and statistical analysis were performed 
according to pre-registered protocol on the PROSPERO (CRD42022336608).
Results Eight studies and 2956 HP-infected patients were enrolled. Only first-line therapy and RCT study were considered. 
VPZ-based group had a superior eradication efficacy compared to PPI-based group by intention-to-treat (ITT) (pooled 
risk ratio (RR): 1.14, 95% CI: 1.08–1.21, p < 0.00001) and per-protocol analysis (pooled RR: 1.13, 95% CI: 1.07–1.20, 
p < 0.00001). This finding was further validated by subgroup analysis depending on treatment regimens, duration, region, 
and clarithromycin resistance. In addition, there was no significant difference in adverse events (p = 0.33) and compliances 
(p = 0.30) between the regimens.
Conclusion The VPZ-based regimens showed a superior eradication efficacy compared to the already frequently used PPI-
based regimens. Furthermore, VPZ-based therapy showed comparable tolerability and incidence of adverse events.

Keywords Helicobacter pylori eradication · Meta-analysis · Proton-pump inhibitor · Vonoprazan · First-line therapy

Introduction

Helicobacter pylori (HP) infection has been identified as 
a major cause of multiple diseases, with a lifetime risk of 
approximately 17% for peptic ulcers and 0.6–22% for gastric 
cancer in patients with HP infection [1]. Following the formal 
recognition of HP gastritis as an infectious disease in 2015, all 
patients were recommended eradication medications [2, 3].

For HP infection, multiple therapies have been widely 
researched, including proton pump inhibitor (PPI) triple 
therapy; bismuth-containing quadruple therapy; dual therapy 
with high-dose PPIs combined with amoxicillin; and a group 
of four-drug therapies, including metronidazole, known as 
sequential, concomitant, and hybrid therapies [4]. However, 
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the eradication rate of PPI-based regimens has gradually 
decreased owing to widespread antibiotic resistance [5] 
and insufficient acid suppression [6]. In addition, the pri-
mary and secondary resistance rates to common antibiotics 
(clarithromycin, metronidazole, and levofloxacin) have been 
reported to exceed 10% in all World Health Organization 
regions [7]. These data are higher in China, with antibiotic 
resistance approaching 20–40% [8].

Vonoprazan (VPZ), a reversible  H+–K+ ATPase inhibitor, 
has a relatively fast and sustained acid-suppression action 
that is unaffected by diet or gene polymorphisms [9, 10]. 
After 7 days of repeated administration of VPZ 40 mg daily, 
the mean 24-h intragastric pH > 4 holding-time ratios in 
Japanese and United Kingdom volunteers were found to be 
100% and 93.2%, respectively [11]. The generation of VPZ 
has rekindled debate regarding existing treatment regimens, 
as significant acid-suppression capacity has been observed 
to lead to increased efficacy of amoxicillin-containing regi-
mens. Many randomized controlled trials (RCTs) are cur-
rently underway to determine the efficacy and safety of VPZ 
and amoxicillin regimens.

According to the present meta-analysis, VPZ-based regi-
mens appeared to be more effective than PPI-based regimens. 
This conclusion was reached based on data from various ret-
rospective studies [12], and no pooled analysis of RCTs has 
been conducted. Moreover, the only available RCT-based 
meta-analysis did not consider treatment experience [13]. 
Several RCTs on the effectiveness of VPZ-based regimens 
have recently been conducted, and the results have been 
updated. Therefore, we evaluated the efficacy and safety of 
VPZ-based regimens compared with those of PPI-based regi-
mens in HP-infected individuals who had not been previously 
treated. Furthermore, a subgroup analysis was performed to 
determine the influence of differences in clarithromycin 
resistance status, treatment duration, and treatment regimens 
on treatment outcomes.

Methods

Systematic searches, study selection, data extraction, risk of bias 
assessment, and statistical analysis were performed according to 
pre-registered protocol on the PROSPERO (CRD42022336608).

Search strategy

Relative RCT studies were searched through PubMed, Embase, 
Cochrane Library, and Web of Science (updated to May 23, 
2022). In addition, unpublished studies were found by searching 
ClinicalTrials.gov and the ChiCTR Register. The search strat-
egy, including medical subject heading (Mesh) and entry terms, 
was as follows: “Helicobacter pylori, Helicobacter nemestrinae, 

Campylobacter pylori, Campylobacter pylori subsp. pylori, 
Campylobacter pyloridis,” “1-(5-(2-fluorophenyl)-1-(pyridin-
3-ylsulfonyl)-1H-pyrrol-3-yl)-N-methylmethanamine, Vono-
prazan, TAK 438, TAK438, TAK-438, potassium-competitive 
acid blocker, Takecab,” and “randomized controlled trial con-
trolled clinical trial, random allocation, double-blind, single-
blind, placebo, randomized, randomly, random, RCT, clinical 
trial*,trial*, Random*.” The full search strategy in PubMed was 
shown in Supplementary Table S1.

Study selection

In the first stage, we eliminated irrelevant articles by reading 
the titles and abstracts. Following that, we chose the final RCT 
study based on pre-registered inclusion and exclusion crite-
ria. The included criteria were as follows: (1) patients: ini-
tial HP infection was diagnosed based on confirmatory tests; 
(2) intervention: HP eradication therapy through VPZ-based 
regimens, included triple therapy, bismuth quadruple therapy, 
dual therapy, sequential therapy; (3) comparison: PPI-based 
regimens; (4) outcomes: eradication rate by intention-to-treat 
(ITT) analysis and per-protocol (PP) analysis, adverse events, 
and compliance; and (5) study design: RCT. The exclusion 
criteria were as follows: healthy population or younger than 
18, reviews and meta-analyses, and full-text unavailable. Two 
investigators (Y. C. S. and L. Y.) independently evaluated the 
studies for eligibility; any disagreements were resolved by 
third investigator (W. L. H.).

Data extraction

The following data were extracted: first author, year of publi-
cation, trial registration number, study period, research region, 
mean age, gender, drug type, dose and frequency, testing time 
after treatment, and test to diagnose (Table 1; Supplementary 
Table S2).

Risk‑of‑bias assessment

Two researchers (Y. C. S. and L. Y.) independently evaluate 
the risk of bias in individual studies, with any discrepan-
cies resolved by consensus. RCTs were assessed using the 
Cochrane Risk of Bias Assessment Tool for the following 
domains: selection bias, performance bias, detection bias, 
attrition bias, reporting bias, and other bias [14].

Endpoint

The primary endpoint of this study was to compare the erad-
ication rate of VPZ-based regimens and PPI-based regimens 
by the ITT and PP analysis, and the secondary endpoint was 
to compare adverse events and the compliance.
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Statistical analysis

This meta-analysis was performed by Revman software (ver-
sion Mac5.4.1; Cochrane Collaboration, Copenhagen, Den-
mark), and p < 0.05 was regarded as a significant difference. 
Risk ratios (RRs) and corresponding 95% CIs were used to 
determine the effect of VPZ-based regimen and PPI-based 
regimen. Heterogeneity was detected by the Cochrane’s Q 
test and I2 statistics; once there was significant heterogene-
ity (p < 0.1 or I2 > 50%), a random-effect model was used to 
combine the effect sizes of the included studies. Otherwise,  
a fixed-effect model was used. Publication bias was esti-
mated by a funnel plot. The sensitivity analysis was plotted 
in the “R” version 4.0.3 (The R Foundation for Statistical 
Computing, Vienna, Austria) with the “meta” package.

Results

Study selection and characteristics

Using ENDNOTE software (version X9), 351 records were 
identified, and 174 were excluded because of duplication 
(Fig. 1). In the first stage, 77 studies were removed after title 
and abstract screening, and 158 were removed for the following 
reasons: reviews or meta-analyses (n = 53), healthy participants 
or those aged < 18 years (n = 14), non-HP eradication initial 
treatment (n = 6), non-RCT study (n = 38), non-referral to HP 
eradication rate (n = 20), and treatment intervention not involv-
ing VPZ vs. PPI comparison (n = 27). Subsequently, 19 studies 
were further reviewed, after which four studies were removed 
due to the lack of detailed eradication rate data, and seven were 

excluded due to duplication of clinical trials. Finally, eight 
studies [4, 15–21] involving 2956 HP-infected patients were 
included; 1656 and 1648 patients were assigned to VPZ- and 
PPI-based groups, respectively.

This study’s characteristics are presented in Table 1. All 
studies were published between 2012 and 2022, with seven of 
them conducted in Asia (three in Japan) and one each in the 
USA and Europe. One study comprised two studies with inde-
pendently controlled designs, including VPZ dual therapy vs. 
PPI triple therapy and VPZ triple therapy vs. PPI triple therapy. 
As they were conducted using strict randomization, we treated 
them as two separate studies to assess efficacy and bias. Result-
antly, this meta-analysis included eight RCTs and nine stud-
ies. Of the interventions administered in these nine studies, six 
entailed VPZ triple therapy vs. PPI triple therapy, two entailed 
VPZ dual therapy vs. PPI triple therapy, and one entailed VPZ 
bismuth-containing quadruple therapy vs. bismuth-containing 
quadruple therapy with PPIs. In terms of treatment duration, 
three studies compared 7-day VPZ triple therapy with 7-day 
PPI triple therapy, two compared 14-day VPZ dual therapy 
with 14-day PPI triple therapy, one compared 14-day VPZ tri-
ple therapy with 14-day PPI triple therapy, and two compared 
7-day VPZ triple therapy with 14-day PPI triple therapy.

Comparison of VPZ and PPI

HP eradication according to intention‑to‑treat 
and per‑protocol analyses

As shown in Fig. 2, the pooled HP eradication rates were 
83.5% and 72.6% in the VPZ- and PPI-based groups, respec-
tively, according to ITT analysis. The VPZ-based group had 

Fig. 1  A flowchart of the study-
selection process
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a significantly higher cure advantage than the PPI-based 
group (pooled risk ratio (RR): 1.14, 95% confidence interval 
[CI]: 1.08–1.21, p < 0.00001).

According to PP analysis, the pooled HP eradication rates 
were 87.1% and 76.4% in the VPZ- and PPI-based groups, 
respectively. As shown in Supplementary Figure S2, the 
VPZ-based group had a superior eradication efficacy to 
the PPI-based group (pooled RR: 1.12, 95% CI: 1.05–1.19, 
p = 0.0003), and significant heterogeneity (chi-squared test, 
p < 0.0001, I2 = 76%) was also observed.

Sensitivity analysis

A sensitivity analysis separates data items to examine whether 
any has a substantial impact on the pooled RR. Sensitivity 
analysis revealed no significant changes in studies involving 
the HP eradication rate based on ITT and PP analyses (Sup-
plementary Figure S3).

Subgroup analysis

A subgroup analysis was conducted according to the treat-
ment regimens used in all studies. As shown in Fig. 2 and 

Supplementary Figure S2, the VPZ group exhibited superior 
eradication efficacy to the PPI group in terms of triple therapy 
(VPZ/PPI + amoxicillin + clarithromycin) according to ITT 
(pooled eradication rates: 86.6% vs. 73.8%, pooled RR: 1.15, 
95% CI: 1.06–1.26, p = 0.0009) and PP (pooled eradication 
rates 89.9% vs. 76.5%, pooled RR: 1.14, 95% CI: 1.03–1.25, 
p = 0.010) analyses. On analyzing the VPZ dual-therapy sub-
group (VPZ + amoxicillin) vs. the PPI triple-therapy subgroup 
(PPI + amoxicillin + clarithromycin), the VPZ group also dem-
onstrated a better eradication efficacy (ITT analysis: 75.5% 
vs. 67.3%, pooled RR: 1.13, 95% CI: 1.04–1.23, p = 0.003; 
PP analysis: 78.9% vs. 71.0%, pooled RR: 1.11, 95% CI: 
1.03–1.19, p = 0.004). Similarly, on analyzing the bismuth-
containing quadruple-therapy subgroups, the VPZ group also 
exhibited significant superiority (ITT analysis: 83.2% vs. 
71.9%, RR: 1.10, 95% CI: 1.01–1.21, p = 0.03; PP analysis: 
91.5% vs. 86.8%, RR: 1.05, 95% CI: 0.99–1.13, p = 0.13).

Of the eight included studies, four RCTs [4, 15, 17, 21] pro-
vided eradication rates based on clarithromycin susceptibility, 
and three [4, 15, 21] availed data based on clarithromycin-
resistant patients. Among patients with clarithromycin-resistant 
strains, the VPZ group demonstrated significant superiority over 
the control group (pooled eradication rates: 73.7% vs. 38.0%, 
RR: 1.74, 95% CI: 1.23–2.47, p = 0.002; Fig. 3). In contrast, 

Fig. 2  Forest plots comparing HP eradication rates between the VPZ- and PPI-based groups according to intention-to-treat (ITT) analysis. PPI, 
proton pump inhibitor; ITT, intention-to-treat; CI, confidence interval
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no significant superiority was shown in the eradication rate of 
clarithromycin susceptibility (pooled eradication rates: 86.5% 
vs. 83.8%, RR: 1.03, 95% CI: 0.99–1.07, p = 0.14; Supplemen-
tary Figure S4).

Subsequently, we performed a subgroup analysis of eight 
studies (seven RCTs) based on different treatment durations 
(7 or 14 days). As shown in Supplementary Figures S5 and 
S6, 7-day VPZ triple therapy had a significantly higher erad-
ication rate than PPI triple therapy (ITT analysis: pooled 
RR: 1.22, 95% CI: 1.15–1.30, p < 0.00001; PP analysis: 
pooled RR: 1.19, 95% CI: 1.05–1.35, p = 0.008). Similar 
results were obtained in the 14-day subgroup. Interestingly, 
in our subgroup analysis, which included two RCTs, 7-day 
VPZ triple therapy achieved comparable efficacy to 14-day 
PPI triple therapy (ITT analysis: pooled RR: 1.03, 95% CI: 
0.96–1.10, p = 0.47; PP analysis: pooled RR: 1.04, 95% CI: 
0.99–1.09, p = 0.14).

Of the included RCTs, three were from Japan [15–17], four 
from Asian countries other than Japan [4, 18–20], and one from 
Europe [21]. HP eradication rates varied by region; therefore, 
we performed a subgroup analysis according to the region in 
which the studies were conducted. As shown in Supplemen-
tary Figures S7 and S8, in Japan, the VPZ group exhibited a 
higher eradication rate according to ITT and PP analyses (ITT 
analysis: pooled RR: 1.22, 95% CI: 1.15–1.30, p < 0.00001; 
PP analysis: pooled RR: 1.19, 95% CI: 1.05–1.35, p = 0.008). 
Similar findings were observed in other Asian (ITT analysis: 
pooled RR: 1.09, 95% CI: 1.03–1.15, p = 0.002; PP analysis: 

pooled RR: 1.05, 95% CI: 1.01–1.09, p = 0.008) and European 
(ITT analysis: pooled RR: 1.15, 95% CI: 1.08–1.24, p < 0.0001; 
PP analysis: pooled RR: 1.16, 95% CI: 1.06–1.28, p = 0.002) 
countries, and the differences were statistically significant.

Adverse events were recorded in five of the included stud-
ies. The VPZ group exhibited a lower incidence of adverse 
events than the PPI group; however, the difference was not 
statistically significant (pooled incidence rates: 20.4% vs. 
24.9%, RR: 0.83, 95% CI: 0.58–1.20, p = 0.33), with high 
heterogeneity (p < 0.0001, I2 = 83%; Fig. 4).

Compliance

In this meta-analysis of nine studies involving 2956 par-
ticipants, no significant difference in compliance was noted 
between the regimens (Fig. 5) (pooled compliance: 95.7% 
vs. 94.8%, pooled RR: 1.01, 95% CI: 0.99–1.04, p = 0.30). 
Significant heterogeneity was exhibited across these studies 
(p = 0.01, I2 = 59%; Fig. 5).

Discussion

Several meta-analyses comparing VPZ- and PPI-based regi-
mens have been published in recent years; however, most of 
them were retrospective, and the credibility of meta-analyses 
of retrospective studies is questionable. For example, Jung 

Fig. 3  Forest plot comparing HP eradication rates between the VPZ-based and control groups within the clarithromycin-resistant population

Fig. 4  Forest plot comparing adverse events associated with HP eradication therapy between the VPZ- and PPI-based groups
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et al. [12] conducted a meta-analysis that included one RCT 
and nine retrospective studies. Similarly, Dong et al. [22] 
included two RCTs and 12 non-randomized controlled trials 
(non-RCTs), with the non-RCTs and RCTs exhibiting het-
erogeneities of 65% and 26%, respectively. RCT-based meta-
analyses potentially provide high-quality evidence. Based on 
three RCTs, Lyu et al. [23] conducted a meta-analysis and 
concluded that VPZ-based triple therapy was superior to 
PPI-based triple therapy as a first-line regimen; however, in 
one [17] of the three studies, all participants were sensitive 
to clarithromycin. Chen et al. (2022) [13] updated the meta-
analysis data of VPZ versus PPIs for eradication therapy 
of HP infection to include 8 RCTs, three of which involved 
non-first-line treatments and included only one abstract arti-
cle, greatly increasing heterogeneity. We focused on RCTs 
(n = 8) investigating first-line HP-eradication treatment, 
three of which were published in 2022 and two in 2021.

VPZ is the predominant regimen available in Japan, where 
the HP eradication regimen is 7-day triple therapy comprising 
PPI/VPZ + amoxicillin + clarithromycin (PPI–AC or VAC) as 
the first-line therapy [24]. Of the eight RCTs included in this 
meta-analysis, four were conducted in Japan; therefore, we 
initially analyzed the difference in eradication rates between 
VPZ and PPI triple therapies. VPZ emerged superior to PPIs in 
terms of eradication rate, and the results were consistent with 
those of previous studies. Jung et al. conducted a meta-analysis 
of 10 studies (10,644 patients) [12], nine of which were retro-
spective studies comparing the efficacy of VPZ-based triple 
therapy with that of PPI-based triple therapy. The eradication 
rates were 87.9% and 72.8%, which were similar to our 86.6% 
and 73.8%, respectively. Second, the antibiotic resistance rate 
has been increasing annually, thus considerably affecting HP 
eradication. Graham et al. [25] reported that the addition of 
clarithromycin to VPZ and amoxicillin as a triple therapy in 
the general population only added an approximately 12% ben-
efit in cure rate, and 88% of the patients received clarithromy-
cin unnecessarily. Moreover, more antibiotics may also lead 
to increased treatment toxicity, gut microbiota dysbiosis, and 

regimen complexity [25]. In our study, VPZ triple therapy 
exhibited a 10% cure-rate benefit compared with VPZ dual 
therapy (86.6% vs. 75.5%). However, compared with the PPI 
triple-therapy group, the VPZ dual group experienced a higher 
cure rate (both for 7 and 14 days) (pooled eradication rate 
75.5% vs. 67.3%, RR: 1.13, p = 0.003). Bismuth-containing 
quadruple therapy is the most commonly used regimen in 
China [26]. In the subgroup analysis, VPZ contributed to a 
higher eradication rate (83.2% vs. 71.9%) than PPIs; nonethe-
less, only one RCT was included [18], and more RCTs should 
be conducted in the future to investigate the effect of VPZ 
bismuth-containing quadruple therapy on the eradication rate 
in the Chinese population.

Antibiotic resistance has long been considered a major 
factor in HP eradication failures [27]. Xie et al. [28] reported 
crude pooled eradication rates of 59.35% (1044/1759) and 
90.11% (6615/7341) in the clarithromycin-resistant and 
antibiotic-sensitive groups, respectively, based on 67 studies 
that explored clarithromycin-only resistance. In our meta-
analysis, both regimens exhibited high eradication rates for 
clarithromycin-susceptible strains and were not statistically 
different. In contrast, regarding clarithromycin-resistant 
strains, the VPZ-based regimen potentially provided signif-
icantly higher eradication rates (pooled eradication rates: 
73.7% vs. 38.0%, RR: 1.74, 95% CI: 1.23–2.47, p = 0.002), 
demonstrating consistency with previous studies [12]. To 
overcome the insufficient eradication rate induced by anti-
biotic resistance, pre-treatment susceptibility testing should 
be considered [29].

The treatment duration of VPZ-based regimens exceeded 
that of PPI-based regimens in both the 7-day and 14-day 
subgroups. Seven-day and 14-day VPZ triple therapy had a 
significantly superior efficacy to PPI triple therapy (pooled 
RR: 1.22, 95% CI: 1.15–1.30, p < 0.00001; pooled RR: 
1.16, 95% CI: 1.09–1.23, p < 0.00001, respectively). VPZ 
exhibits a faster acid-inhibitory capacity (intragastric pH 
increased to > 4.0 within 4 h) than PPIs [11], thus facilitating 
a shorter treatment duration. Interestingly, in our subgroup 

Fig. 5  Forest plot comparing compliance with HP eradication therapy between the VPZ- and PPI-based groups
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analysis, which included two RCTs, 7-day VPZ triple 
therapy achieved comparable efficacy to 14-day PPI triple 
therapy (pooled RR: 1.03, 95% CI: 0.96–1.10, p = 0.47). 
Although Japanese guidelines [24] recommend a 7-day treat-
ment duration for VPZ-based triple therapy, Western guide-
lines [30, 31] recommend a 14-day treatment duration for 
PPI-based triple therapy. As a result, more RCTs comparing 
7-day VPZ-based therapy with 14-day PPI-based therapy are 
clinically relevant and required. To assess the improvement 
in HP eradication rates, more studies comparing VPZ dual 
therapy with VPZ triple therapy, concomitant therapy, and 
sequential therapy are also warranted.

Lyu et al. reported a significantly lower incidence of 
adverse effects and better tolerability with VPZ-based triple 
therapy than with PPI-based triple therapy [23]. However, 
in our study, the VPZ-based regimen was comparable to the 
control regimen in terms of compliance and adverse events, 
with no statistically significant differences. Diarrhea and 
abdominal distension are common side effects of VPZ but 
are acceptable and disappear after treatment.

Limitations

This study has certain limitations. First, our review included a 
small number of RCT studies, only one of the included studies 
was conducted in Europe, and the others were conducted in 
Asian countries. Therefore, since antibiotic resistance varies 
with country, the applicability of our findings worldwide may 
be limited. Second, we explored VPZ dual or triple therapy 
versus PPI triple therapy but included RCT studies did not 
consider the efficacy of sequential, concomitant, mixed, and 
reverse mixed therapies versus VPZ regimens. Therefore, we 
cannot conclude that VPZ-based regimens are superior to 
PPI-based regimens among all the currently available thera-
pies. At the same time, the RCT involved regimens containing 
amoxicillin, so the results do not apply to patients allergic 
to penicillin. Third, we could not evaluate the relative effi-
cacy of VPZ-based regimens based on PPI metabolism in 
patients. There was a difference in the representation of PPI 
in clinical trials. Omeprazole, lansoprazole, rabeprazole, and 
esoprazole were the PPI used in three, five, three, and two 
trials, respectively. It is well-known that the metabolism of 
the first-generation PPIs, including omeprazole, pantoprazole, 
and lansoprazole, was significantly affected by CYP2C19 and 
CYP3A4 gene polymorphisms, while the second-generation 
PPIs rabeprazole and esoprazole yielded lower efficacies 
[32]; nevertheless, genetic polymorphism was not analyzed 
in most of the included studies. Fourth, bismuth-containing 
quadruple therapy is the most used regimen in China, where 
the HP infection rate is currently 50%, but most of this meta-
analysis is PPI triple therapy, and only one RCT involves bis-
muth quadruple therapy. Future RCT research on the impact 

of VPZ-based bismuth quadruple treatment on the eradication 
rate in the Chinese population should be undertaken. Fifth, 
heterogeneity was noted upon combining data from different 
studies, which may be attributed to the treatment regimen and 
study population. Sixth, our study was designed to compare 
the efficacy and safety of VPZ with those of PPIs as first-
line therapies for HP eradication; thus, our results cannot be 
applied to second- or third-line therapy.

Conclusion

VPZ-based regimens demonstrated superior eradication effi-
cacy compared with the frequently used PPI-based regimens. 
Furthermore, VPZ-based therapy exhibited comparable tol-
erability and adverse-event incidence rates.

Abbreviations VPZ:  Vonoprazon; PPI:  Proton pump inhibitor; 
HP: Helicobacter pylori; RCT : Randomized clinical trial; RR: Risk 
ratios; ITT: Intention-to-treat; CI: Confidence interval; PP: Per-
protocol analysis
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