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Efficacy of Potassium-Competitive Acid Blockers in
Functional Dyspepsia: A Systematic Review
and Meta-Analysis

Hao The Nguyen® ¢®, Arman Vaghefi®, Tassawwar Khan?

Abstract

Background: Functional dyspepsia (FD) is a prevalent gastro-
intestinal disorder characterized by upper abdominal discomfort,
often refractory to standard acid suppression therapy. Potassium-
competitive acid blockers (PCABs), such as vonoprazan and tego-
prazan, provide rapid and sustained gastric acid inhibition and may
represent a therapeutic alternative. However, their efficacy in FD
remains unclear. This systematic review and meta-analysis aimed
to evaluate the effect of PCAB therapy on symptom outcomes in
adults with FD.

Methods: A systematic search of PubMed, EMBASE, and Cochrane
CENTRAL was conducted from inception to June 13, 2025, to iden-
tify studies evaluating PCABs in adult FD patients. Eligible studies
included randomized controlled trials and prospective or retrospec-
tive cohorts reporting validated symptom scores before and after
PCARB therapy. Studies were included in meta-analysis if they report-
ed 4-week outcomes with sufficient data for effect size calculation.
Standardized mean differences (SMDs) were pooled using a Der-
Simonian-Laird random-effects model. Heterogeneity was assessed
with the 12 statistic, and robustness was evaluated with leave-one-out
sensitivity analysis and Baujat plots.

Results: Five studies comprising 366 patients were included. Four
treatment arms from three studies (n = 276) were eligible for meta-
analysis. The pooled SMD for symptom improvement at 4 weeks
was 1.09 (95% confidence interval (CI): 0.67 - 1.52), indicating a
moderate-to-large treatment effect in favor of PCABs. Heterogene-
ity was substantial (I> = 77.8%), but sensitivity analyses showed
that no single study unduly influenced results. The remaining two
studies, excluded from quantitative pooling due to incompatible
timepoints or outcome structures, also demonstrated statistically
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significant symptom improvement, supporting consistency of effect
across the evidence base.

Conclusion: PCABs may offer clinically meaningful symptom relief
in FD, with pooled data suggesting a moderate-to-large effect size.
While heterogeneity and limited sample size temper generalizability,
findings were consistent across studies and robust to sensitivity test-
ing. PCABs show promise as a potential therapeutic option in FD,
particularly in patients who do not respond to or cannot tolerate pro-
ton pump inhibitors. Further placebo-controlled trials are needed to
confirm efficacy and define long-term outcomes.
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Introduction

Functional dyspepsia (FD) is a condition characterized by a
constellation of symptoms affecting the upper gastrointesti-
nal system including epigastric pain or burning, early satiety,
and epigastric fullness [1]. The prevalence of this condition
has been estimated from 8.4% to 16% in otherwise healthy
individuals with risk factors including psychiatric comor-
bidities, acute gastroenteritis, smoking, non-steroidal anti-
inflammatory drug (NSAID) use, and Helicobacter pylori
(H. pylori) infection [1, 2]. The pathophysiology is multifac-
torial, involving visceral hypersensitivity, impaired gastric
accommodation, and disordered gastric motility [3]. Due to
its multi-mechanistic causes, it is difficult to fully treat this
condition though interventions such as dietary intervention,
H. pylori eradication, and proton pump inhibitors (PPIs) have
shown to be effective. Alternative therapies, such as cogni-
tive behavioral therapy, have also been gaining recognition
in recent years [4].

Potassium-competitive acid blockers (PCABs), including
vonoprazan and tegoprazan, represent a newer class of acid
suppressants that offer rapid, potent, and sustained intragastric
pH control. Their role is well established in conditions such as
erosive esophagitis and H. pylori eradication, but their effec-
tiveness in FD remains uncertain.

Although several clinical studies have evaluated PCABs
in FD, findings are limited by small sample sizes, variation in
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outcome measures, and inconsistent reporting. No prior syn-
thesis has quantitatively assessed their impact on symptom
outcomes in this population. This systematic review and me-
ta-analysis aimed to evaluate the current evidence on PCAB
therapy in FD.

Materials and Methods

Study design and registration

This study was conducted as a systematic review and meta-
analysis in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines [5]. The research question, inclusion criteria, and
analytic plan were determined prior to the execution of the
search and adhered to a standardized protocol throughout the
review process.

Search strategy

We systematically searched PubMed (MEDLINE), EMBASE,
and the Cochrane Central Register of Controlled Trials from
database inception through June 13, 2025. The search used
a combination of controlled vocabulary and free-text terms
related to FD and PCABs, including specific agents such as
vonoprazan and tegoprazan. Search strategies were adapted for
each database, and Boolean operators were used as appropri-
ate. No language or publication date restrictions were applied.
Reference lists of included studies and relevant reviews were
manually screened to identify additional eligible articles. Du-
plicate records were removed prior to screening.

Eligibility criteria

We included studies that met the following criteria: 1) Popu-
lation: adults (> 18 years) with FD, defined by Rome crite-
ria or comparable clinical standards. 2) Intervention: PCAB
monotherapy or combination therapy. 3) Outcomes: pre- and
post-treatment symptom scores using validated dyspepsia in-
struments. 4) Design: randomized controlled trials, prospec-
tive cohorts, and retrospective studies.

Exclusion criteria included pediatric populations, studies
without extractable symptom data, or those assessing PCABs
solely for gastroesophageal reflux disease (GERD) without
distinguishing dyspepsia outcomes.

Study selection and data extraction

Two reviewers independently screened titles, abstracts, and
full texts for eligibility. Discrepancies were resolved by a third
reviewer. Extracted data included study design, population
size, country, diagnostic criteria, PCAB type/dose/duration,
outcome measures, and symptom scores before and after treat-
ment.

Statistical analysis

Meta-analysis was performed for studies reporting symptom
outcomes at approximately 4 weeks using standardized mean
differences (SMDs) under a DerSimonian-Laird random-ef-
fects model. When multiple doses were studied, each arm was
analyzed independently. Heterogeneity was assessed using
the 12 statistic, with values > 50% considered substantial. To
evaluate the robustness of the pooled estimate, a leave-one-out
sensitivity analysis was conducted, and results were visualized
using an influence plot. A Baujat plot was also generated to
assess the relative contribution of individual studies to over-
all heterogeneity and their influence on the pooled effect size.
Studies unsuitable for pooling were summarized narratively.
All analyses were conducted using Python (v3.11). Forest
plots were used to display individual and pooled SMDs with
95% confidence intervals (Cls).

Results

Study selection

The search yielded 159 records. After duplicate removal and
screening, 10 full text articles were reviewed. Five studies met
inclusion criteria and were included in the analysis. The study
selection process is detailed in Figure 1.

Study characteristics and outcomes

Five studies comprising 366 adults with FD evaluated the thera-
peutic effect of PCABs [6-10]. Four studies assessed vonoprazan
(10 - 20 g) and one evaluated tegoprazan (50 mg). Symptom
outcomes were measured using validated instruments including
the Nepean Dyspepsia Index (NDI), Modified Global Overall
Symptom Scale (GOSS), Gastrointestinal Symptom Rating
Scale (GSRS), and Izumo Scale. Most studies assessed symp-
toms at 4 weeks; one study followed participants for 24 weeks
and another provided data points at 8 weeks.

All five studies reported statistically significant improve-
ment in dyspepsia symptoms following PCAB therapy (P <
0.001). Four treatment arms across three studies were eligible
for meta-analysis. Two studies were excluded from pooling: one
due to a longer follow-up window (24 weeks) and lack of pooled
outcome scoring, the other due to non-comparable reporting of
symptom scores, though both showed directional consistency.
A summary of these five studies can be seen in Table 1 [6-10].

Pooled analysis

Four treatment arms from three studies (n = 276) reporting
4-week symptom outcomes were included in the meta-anal-
ysis. SMDs were used to account for variation in symptom
assessment tools. The pooled SMD was 1.09 (95% CI: 0.67 -
1.52), indicating a moderate-to-large treatment effect favoring
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Figure 1. PRISMA flow diagram outlining the study selection process.

PCAB therapy (Fig. 2).

Heterogeneity remained high (I? = 77.8%, t* = 0.14), likely
due to differences in outcome scales, patient populations, and
PCAB dosing regimens. Sensitivity analysis using a leave-one-
out approach confirmed the robustness of the pooled estimate,
with no single study driving the result (Fig. 3). A Baujat plot was
used to visualize study-specific contributions to heterogeneity
and effect size (Fig. 4); while some variation was observed, no
study significantly distorted the findings.

Narrative summary of non-pooled studies

Two studies were excluded from the meta-analysis due to in-
compatible outcome structures or timepoints but demonstrated
symptom improvement consistent with the pooled findings.
Nakamura et al (n = 42) assessed vonoprazan over a 24-week
period using domain-specific GSRS sub-scores [9]. Mean re-
ductions were observed in epigastric pain (1.39 £ 0.30), epi-
gastric burning (-0.97 + 0.30), and postprandial fullness (-0.90

+ 0.28), all statistically significant (P < 0.001). The study was
excluded due to the extended follow-up window and non-com-
posite scoring structure.

Shinozaki et al (n = 48) used a modified Izumo Scale to
assess symptoms at 4 weeks following 10 mg vonoprazan
[10]. Although mean post-treatment values were not explicitly
reported, a 55% reduction from baseline (median 9.0, inter-
quartile range (IQR) 7.0 - 12.5) was documented, suggesting
meaningful clinical improvement. The study was excluded
from the pooled analysis due to lack of baseline treatment val-
ues, post-treatment values, and standard deviation reporting,
which precluded calculation of an SMD.

Additionally, one included study reported outcomes at both
4 and 8 weeks; only the 4-week data were used in the pooled
analysis to ensure consistency in follow-up timepoints [8].

Discussion

This meta-analysis suggests that PCABs may offer clinically
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Table 1. Characteristics of Included Studies Evaluating Potassium-Competitive Acid Blockers in Functional Dyspepsia

Time-
Sample Scale . Post-Tx, Standardized mean
- 2=
Study size Drug (dose) used point Pre-Tx, mean + SD mean £ SD change (95% CI)
(weeks)
Asaoka, 43 Vonoprazan Modified 4 72+1.6 43+1.8 1.7 (1.28 - 2.13)
2017 [6] (20 mg) GOSS
Bunchorn- 30 Vonoprazan NDI 4 1547 +£6.17 11.33 £3.25 0.84 (0.33 - 1.35)
tavakul, (10 mg)
2024 [7]
Bunchorn- 30 Vonoprazan NDI 4 17.68 = 8.02 13.43 £8.01 0.53 (0.02 - 1.04)
tavakul, (20 mg)
2024 [7]
Huh, 173 Tegoprazan NDI-K 4 58 £32 26 +20 1.2 (0.99 - 1.41)
2024 [8] (50 mg)
Huh, 173 Tegoprazan NDI-K 8 58 +32 16 £17 NC
2024 8] (50 mg)
Shinozaki, 48 Vonoprazan Modified 4 NR, median =9, IQR 7 - 12.5 NR NC
2023 [10] (10 mg) Izumo
Naka- 42 Vonoprazan Modified 24 1) Epigastric pain: 2.85 £ 0.21; 1)1.46 £0.21; NC
mura, (20 mg) GSRS 2) Epigastric burning: 1.95+0.23;  2)0.98 £ 0.19;
2024 9] 3) Postprandial fullness: 2.34 +£0.21 3) 1.44+0.18

Cl: confidence interval; GOSS: Global Overall Symptom Scale; GSRS: Gastrointestinal Symptom Rating Scale; IQR: interquartile range; NC: not
calculated; NDI: Nepean Dyspepsia Index; NDI-K: Nepean Dyspepsia Index (Korean); NR: not reported; SD: standard deviation.

meaningful symptom relief in FD as reflected by a pooled SMD and Baujat plots further supported the stability of findings.

of 1.09 across four treatment arms. While heterogeneity re- These results are notable given the modest and inconsist-
mained high (I? = 77.8%), the direction of effect was consistent, ent symptom improvement often observed with PPIs in FD. The
and sensitivity analyses confirmed that no single study unduly pharmacologic advantages of PCABs, particularly their rapid on-
influenced the pooled estimate. Visual tools such as influence set and prolonged acid suppression, may help explain their effi-

Asaoka, 2017

Bunchorntavakul, 2024 (10mg)

Bunchorntavakul, 2024 (20mg)

Huh, 2024

Pooled
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Figure 2. Forest plot of standardized mean differences in symptom scores following 4-week PCAB therapy across included stud-
ies. PCAB: potassium-competitive acid blocker.
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Figure 3. Leave-one-out sensitivity analysis of pooled standardized mean difference in symptom improvement.

cacy, especially in acid-sensitive subtypes such as epigastric pain
syndrome [11]. Importantly, symptom improvement was ob-
served across multiple validated scales, suggesting that the effect
may be generalizable across symptom domains. However, varia-
tion in outcome instruments introduces conceptual heterogeneity
and warrants cautious interpretation of effect size magnitude.
This review also underscores ongoing gaps in the evi-
dence base. There remains a shortage of placebo-controlled
or head-to-head trials, and long-term safety and efficacy data
are lacking. More rigorous investigations are needed to clar-
ify PCABs’ comparative effectiveness, optimal dosing dura-
tion, and utility across FD subtypes. While preliminary, these
findings support a potential role for PCABs in the manage-
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ment of FD. Until confirmatory data emerge, they should be
considered a promising option for patients who fail or cannot
tolerate PPI therapy, with the understanding that evidence re-
mains evolving.

There are important limitations to address in this review.
First, the sample size was modest, with only four treatment
arms from three studies (n = 276) being included in the meta-
analysis. While all studies demonstrated directionally consist-
ent improvement in symptoms, the small number of pooled
datasets reduces statistical power and limits generalizability.
Additionally, methodological heterogeneity was considerable.
Differences in symptom measurement tools (NDI, modified
GOSS), PCAB agent and dosing (vonoprazan 10 - 20 mg, te-

X Asaoka, 2017

X Bunchorntavakul, 2024 (20mg)

X Bunchornt}avakul, 2024 (10mg)

0 2 4

6

Contribution to Heterogeneity (Q)

Figure 4. Baujat plot showing each study’s contribution to heterogeneity and influence on the pooled effect estimate.

rticles e authors ournal compilation astroenterol Res and Elmer Press Inc ttps://gr.elmerpub.com
Articles © Th h | ilation © G IR d El P Inc™ https://gr.el b



Nguyen et al

Gastroenterol Res. 2025;18(5):232-238

goprazan 50 mg), and patient populations likely contributed to
the high observed heterogeneity (I = 77.8%). Although use of
SMDs enabled cross-study comparison, conceptual heteroge-
neity remains an interpretive challenge.

While both vonoprazan and tegoprazan are PCABs, their
pharmacokinetic properties and acid suppression profiles dif-
fer. Vonoprazan demonstrates a faster onset and more sus-
tained acid inhibition, which recent data suggest may translate
into superior clinical efficacy compared with tegoprazan [12].
However, the small number of studies available for each indi-
vidual agent precluded meaningful subgroup analysis in our
review. As a result, vonoprazan and tegoprazan were pooled
together in the quantitative synthesis, which should be inter-
preted with caution. This limitation highlights the need for
future head-to-head or stratified studies to clarify potential dif-
ferences in efficacy between individual PCABs.

An additional consideration is the potential role of H.
pylori infection in dyspeptic symptoms. As FD is defined by
the absence of organic causes, including H. pylori-associated
dyspepsia, active infection should not have confounded the
included populations. However, most studies did not explic-
itly report H. pylori testing or eradication status, which limits
certainty regarding the uniformity of patient selection. Future
trials should clearly document H. pylori evaluation to enhance
interpretability and external validity.

Conclusion

This systematic review and meta-analysis suggest that PCABs
may offer short-term symptom improvement in patients with
FD, with a large pooled SMD observed across four treatment
arms. Despite substantial heterogeneity, the consistency in di-
rection of effect across studies supports the potential value of
further investigation.

These findings are limited by variability in outcome
measures, modest sample size, and short follow-up intervals.
However, the inclusion of one study demonstrating sustained
improvement at 24 weeks highlights the need for longer-term,
well-controlled trials. PCABs may represent a promising ther-
apeutic option for FD, but current evidence is preliminary and
further well-designed, placebo-controlled, and comparative
trials are needed to establish their role.
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