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Abstract: The management of acid-based disorders was transformed
in the 1980s with the advent of proton pump inhibitors (PPIs), which
target the hydrogen-potassium adenosine triphosphatase (proton
pump) of the parietal cell. Potassium-competitive acid blockers
(P-CABs), a newer class of medications, act at the same proton pump
through a novel mechanism resulting in profound and sustained
acid suppression. Although trials in Asian populations over the past
decades have highlighted the potential benefit of P-CABs, clinical
trials in Western populations have been initiated more recently.
These trials evaluated vonoprazan in patients with Helicobacter
pylori infection, erosive esophagitis, and heartburn with nonerosive
reflux disease and have demonstrated promising results, culminating
in US Food and Drug Administration approval for these indications.
Adverse event profiles between PPls and P-CABs appear comparable
thus far, although additional long-term data on P-CABs are needed.
While navigating the evolving landscape of acid suppression, it is
crucial to identify which patients and diseases are poised to derive
the most benefit from this emerging therapeutic option. This article
seeks to highlight important pharmacologic properties of PPls and
P-CABs, understand the current literature with a focus on clinical
trials in Western populations, and explore potential scenarios for

integrating P-CABs into therapeutic regimens.

he landscape of treatment for acid-related disorders underwent
significant transformation with the advent of proton pump
inhibitors (PPIs) in the 1980s, with omeprazole leading the way
as the first market entrant and demonstrating superior acid suppression
compared with previous agents." PPIs have remained integral to gastro-
enterology treatment strategies. Presently, 6 PPIs have gained approval
from the US Food and Drug Administration (FDA) and are extensively
utilized across various disease states, including erosive esophagitis, Barrett
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Table. Phase 2 and 3 Clinical Trials Performed in Western Populations

Trial type,
Disease number Location(s) | Interventions Outcome measure(s) Status
Erosive esophagitis | Phase 3, United Vonoprazan 20 mg Healing phase: percentage Completed”
NCT04124926 | States compared with lansoprazole | of participants with complete
30 mg for healing; evaluate | healing of erosive esophagitis
the efficacy and safety of by week 8; maintenance
vonoprazan (10 mg and phase: percentage of
20 mg) compared with participants maintaining
lansoprazole 15 mg for the | complete healing of erosive
maintenance of healing esophagitis at week 24
Helicobacter pylori Phase 3, United Vonoprazan dual therapy, Percentage of participants with | Completed®
NCT04167670 | States, vonoprazan triple therapy, successful Helicobacter pylori
Europe lansoprazole triple therapy eradication in participants
with and without a clarithro-
mycin- or amoxicillin-resistant
strain of Helicobacter pylori at
baseline and at week 6
Nonerosive reflux Phase 3, United Efficacy and safety of Percentage of days without Completed?”
disease NCT05195528 | States vonoprazan 10 mg and 20 daytime or nighttime
mg compared with placebo | heartburn
Symptomatic Phase 2, Europe 4 weeks of esomeprazole Percentage of heartburn-free Completed,
gastroesophageal NCT02743949 40 mg daily, vonoprazan 24-hour periods (day and not
reflux disease with 20 mg daily, and vonoprazan | night) during 4 weeks of published
partial proton pump 40 mg daily treatment
inhibitor response

esophagus (BE), Helicobacter pylori infection, and peptic
ulcer disease.**

The more recent introduction of potassium-com-
petitive acid blockers (P-CABs) has sparked interest in
the gastroenterology community. These medications
were first used in Asia, with revaprazan emerging in
2005 as the first P-CAB in clinical practice in Korea.
The first P-CAB approved for use in the United States
was vonoprazan (Voquezna, Phathom), first authorized
by the FDA for H pylori combination therapy in 2022.
Vonoprazan is currently the most well-characterized
P-CAB in Western populations (Table).® Other P-CABs
on variable timelines of development and approval
include linaprazan, keverprazan, tegoprazan, fexuprazan,
and revaprazan.’

The remainder of this article will discuss the pharma-
cologic differences between PPIs and P-CABs. It will also
explore evidence for the use of P-CABs across different
clinical contexts, focusing on trials performed in Western
populations (Table). Additionally, it will provide a succinct
overview of the safety and potential future applications
for P-CABs, recognizing that not all conditions have been
longitudinally studied. This discussion will highlight how
these medications may be utilized in the management of
various gastrointestinal conditions.

734

Mechanisms of Action: Proton Pump
Inhibitors vs Potassium-Competitive Acid
Blockers

Gastric acid secretion occurs in parietal cells located in the
oxyntic glands of the stomach corpus.'® This is where PPIs
target the hydrogen-potassium adenosine triphosphatase
(H+/K+ ATPase) enzymes (proton pump), binding irre-
versibly to inhibit hydrogen ion secretion. As prodrugs
that are acid labile, PPIs require activation by an acidic
environment before inhibiting the final step of acid secre-
tion in a dose-dependent manner.'" These mechanisms
of action of PPIs result in many unique properties. The
acid-labile nature necessitates unique delivery systems
capable of bypassing the stomach to facilitate absorption
in the small bowel. The binding of PPIs exclusively to
active proton pumps results in a short plasma half-life
(1-2 hours) as new proton pumps are continuously syn-
thesized.!! Additionally, PPIs exhibit variable effectiveness
related to food intake, with 60% to 75% of proton pumps
active and susceptible to inhibition by a single PPI dose.'?
In fact, PPIs reach a steady-state and maximum effect after
3 to 5 daily doses. These attributes underscore the ratio-
nale for preprandial dosing and the observed improve-
ment in efficacy with prolonged therapy over multiple
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Binds to active proton pumps,
blocking hydrogen/potassium
exchange

Prodrug, acid labile

Half-life of 1-2 hours

PPI Variable influence
by cytochrome P450
metabolism

Binds to inactive and
active proton pumps,
competes with potassium

Not a prodrug, acid stable

Half-life of 7-8 hours

P-CAB Not susceptible to
cytochrome P450

metabolism

Figure 1. Comparison of PPI and P-CAB key pharmacologic properties.

P-CAB, potassium-competitive acid blocker; PPI, proton pump inhibitor.

days."" Additionally, PPIs are subject to variable clinical
efficacy owing to metabolism by cytochrome P450 (CYP)
2C19 in the liver.”

In contrast, P-CABs suppress luminal acid secretion
by competing with potassium to reversibly bind and
inhibit the H+/K+ ATPase enzyme (Figure 1)."? They are
acid stable and do not require pH levels for activation.
Additionally, they are primarily metabolized by CYP3A4
and therefore less susceptible to CYP polymorphisms.*
Given these properties, P-CABs demonstrate a rapid
onset of action, increasing intragastric pH as quickly
as within 2.5 hours of administration.'* Furthermore,
P-CABs display a plasma half-life of approximately 7 to
8 hours, promoting prolonged duration of gastric acid
inhibition."" Their metabolic properties allow for fewer
drug interactions and decreased interindividual variabil-
ity.!® Both P-CABs and PPIs act on the final step of acid
secretion, but their unique pharmacologic properties are
important to keep in mind when considering their use in
specific disease states.

Erosive Esophagitis

The current management of erosive esophagitis typically
involves 8 to 12 weeks of PPI therapy to facilitate heal-
ing.* However, up to 30% of patients with high grades
of erosive esophagitis (Los Angeles [LA] grade C and D;
Figure 2) may not achieve complete resolution. Several
randomized controlled trials have compared the effec-
tiveness of P-CABs with PPIs in this context, with initial
studies in Asia showing noninferiority of vonoprazan
to lansoprazole in both healing and maintenance."”""
More recently, a landmark study by Laine and colleagues

randomized patients with erosive esophagitis to either
vonoprazan or lansoprazole in both an 8-week healing
phase and a 24-week maintenance phase. During the heal-
ing phase, patients were assigned 1:1 to daily vonoprazan
20 mg or lansoprazole 30 mg. Endoscopies at weeks 2 and
8 evaluated for healing of esophagitis, with the primary
endpoint being the noninferiority of vonoprazan in the
proportion of healed esophagitis. After achievement of
healing, patients were randomized to once-daily doses of
vonoprazan 10 mg, vonoprazan 20 mg, or lansoprazole 15
mg for 24 weeks in the maintenance phase.?’

This pivotal trial found that vonoprazan was nonin-
ferior to lansoprazole for both healing and maintenance
of erosive esophagitis.”’ Additionally, vonoprazan demon-
strated a significantly higher rate of healing LA grade C
and D esophagitis compared with lansoprazole at 8 weeks,
consistent with earlier investigations.'” Ultimately, these
studies suggest that vonoprazan is at least equivalent to
lansoprazole in terms of eflicacy for erosive esophagitis
healing and maintenance. Ultimately, vonoprazan was
FDA approved for this indication in late 2023.

Although P-CABs display effective healing in severe,
LA grade C and D esophagitis, their effects in milder, LA
grade A esophagitis do not appear to surpass those of stan-
dard PPI therapy. An investigation by Tack and colleagues
noted that esomeprazole had similar efficacy rates for heal-
ing of low-grade esophagitis.”! Regarding maintenance of
healing, higher doses of vonoprazan did not demonstrate
superior efficacy, leading to FDA approval of the 10-mg
maintenance dose. Further research is necessary to clarify
the optimal positioning of P-CABs in the spectrum of
erosive esophagitis populations, especially when com-
pared with high-potency PPIs such as esomeprazole.
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Figure 2. A: Endoscopic
representation of Los Angeles
grade C erosive esophagitis.
B: Endoscopic representation
of Los Angeles grade D
erosive esophagitis.

Courtesy of the University of
Pennsylvania Esophageal Center.

Nonerosive Reflux Disease

Nonerosive reflux disease (NERD) is defined as trouble-
some symptoms related to gastroesophageal reflux disease
in the absence of esophageal mucosal breaks. The Rome
IV criteria note that true NERD patients also demon-
strate elevated esophageal acid exposure on pH testing.?
A prospective, randomized, open-label comparative study
of Japanese patients with gastroesophageal reflux disease
symptoms found that vonoprazan provided symptomatic
relief comparable with esomeprazole.”” A randomized
controlled trial by Oshima and colleagues demonstrated
that vonoprazan had a faster onset of heartburn relief
compared with lansoprazole.?® These studies predomi-
nantly included patients with no or mild esophagitis (LA
grade A and B), suggesting the potential utility of vono-
prazan in symptomatic NERD populations. Initial trials
in Japan focusing on NERD patients alone, however, did
not show superiority of vonoprazan over placebo for the
treatment of reflux symptoms.?>*

Following their study on erosive esophagitis, Laine
and colleagues sought to evaluate the utility of vonoprazan
in Western populations that experienced reflux symptoms
without erosive findings on endoscopy.”’” The initial phase
of the study randomized patients with heartburn to pla-
cebo, vonoprazan 10 mg, or vonoprazan 20 mg, with the
placebo group crossing over to active treatment during the
extension period. Results showed quicker sustained heart-
burn resolution and a higher proportion of heartburn-free
days in the vonoprazan groups compared with placebo.
Patients rerandomized to active treatment rapidly reached
similar proportions of heartburn-free days as patients
already on therapy. Notably, efficacy was comparable
between the higher and lower doses of vonoprazan. These
findings provided novel evidence for the efficacy of vono-
prazan in treating NERD in a Western population and
were critical to the 2024 FDA approval of vonoprazan for
heartburn relief in patients with NERD. Future studies
that incorporate ambulatory pH testing will further eluci-
date the role of P-CABs in NERD management.

Helicobacter pylori Therapy

H pylori is one of the most common bacterial infections
in the world, with significant potential gastrointestinal
sequelae including peptic ulcer disease, gastric adenocar-
cinoma, and gastric mucosa-associated lymphoid tissue
lymphoma. Eradication of H pylori requires multiple
antibiotics coupled with an acid-suppressive medication.
PPIs have traditionally been the cornerstone acid-suppres-
sive medication for H pylori eradication since the 1990s.
However, triple therapy—based regimens encompassing
PPIs, clarithromycin, and amoxicillin or metronidazole
have decreased in efficacy over the past decades, with
current eradication rates below 70% in Europe and the
United States. Clarithromycin-resistant strains are consid-
ered contributory to this declining efficacy rate.”® Thus,
US guidelines have evolved to recommend bismuth-based
quadruple therapy with PPI as the preferred initial empiric
therapy for eradication.

Vonoprazan initially gained approval for H pylori
treatment in several Asian countries, where vono-
prazan-based triple therapy was shown to have higher
eradication rates than PPl-based regimens.>*° The first
phase 3 clinical trial in the United States and Europe
aimed to compare eradication rates of PPIs and P-CAB-
based therapies in treatment-naive patients with H pylori
infection.” Patients were randomized to receive vono-
prazan dual therapy (vonoprazan 20 mg twice daily and
amoxicillin 1 g thrice daily), vonoprazan triple therapy
(vonoprazan, amoxicillin, and clarithromycin 500 mg
once daily), or lansoprazole triple therapy (lansoprazole
30 mg twice daily with amoxicillin and clarithromycin)
for 14 days. Vonoprazan triple and dual regimens demon-
strated noninferiority to lansoprazole triple therapy, with
eradication rates of 84.7%, 78.5%, and 78.8%, respec-
tively. In patients with clarithromycin-resistant strains,
the highest eradication rate of 65.8% was demonstrated
in the vonoprazan triple-therapy group. Per-protocol
analysis showed superiority of vonoprazan dual and triple
therapy compared with the PPI regimen in all groups.
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Serious treatment-emergent adverse events (TEAEs)
occurred in less than 2% of the population.

Although empiric H pylori regimen selection is
guided ideally by regional eradication rates, such data col-
lection in the United States is suboptimal, given the lack
of routine verification of H pylori cure as well as the dearth
of surveillance registries.?> Overall, head-to-head studies
comparing approved first-line empiric therapies and fur-
ther investigations into susceptibility-tailored therapies
are needed to optimize H pylori therapy regimens.

Nonvariceal Upper Gastrointestinal
Bleeding and Peptic Ulcer Disease

Exploring the potential utility of P-CABs vs PPIs for
nonvariceal upper gastrointestinal bleeding has been a
logical endeavor. Previous studies indicate that higher
intragastric pH may improve clot formation and facil-
itate platelet aggregation, prompting the recommen-
dation for high-dose PPIs after hemostasis is achieved.
Data supporting the use of P-CABs in these conditions
are still emerging, and FDA approval for this scenario is
currently lacking. However, a recent multicenter study
in Thailand compared vonoprazan and conventional PPI
therapy following hemostasis in Forrest Classification
Ta/Ib or ITa/IIb peptic ulcers.” Results showed noninferi-
ority of oral vonoprazan in preventing 30-day rebleeding
compared with the PPI regimen, which encompassed
both intravenous and oral PPI administration. These
findings suggest a possible future role for oral manage-
ment via vonoprazan in management of bleeding ulcers,
with further studies in the Western population needed
to help generalize the results.

Other Diseases

Ongoing studies worldwide are exploring how P-CABs
compare with PPIs in various esophageal and acid-related
conditions. Likely research directions include the evalu-
ation of P-CABs in diseases where PPIs are the standard
first-line treatments, such as BE. Another intriguing
avenue is the potential for P-CABs in other esophageal
disorders such as eosinophilic esophagitis (EoE); a small
Japanese study indicated that vonoprazan is comparable
to PPIs in inducing remission in EoE.** However, further
data are necessary in patients with BE, EoE, and other
acid-related disorders to understand the prospect of
P-CABs as a potential therapeutic option.

Adverse Events and Safety

Because PPIs have a well-established safety profile,?> under-
standing any adverse events unique to P-CABs will be

crucially important. A systematic review with meta-analy-
sis by Cheng and colleagues noted that the most common
TEAEs associated with P-CABs include nasopharyngitis,
headache, upper respiratory infection, and gastroenteritis,
with a risk ratio for TEAEs of 1.08 (95% CI, 0.96-1.22;
P=.20).%° Other reported adverse reactions to P-CABs
include abdominal pain, nausea, and urinary tract infec-
tion.*” Additionally, acute tubulointerstitial nephritis has
been associated with vonoprazan use.* In general, current
data show comparable rates of TEAEs with P-CABs in
clinical trials when compared with PPIs.%

Given the potent acid suppression of vonoprazan,
not surprisingly serum gastrin has been found elevated
in patients receiving vonoprazan, with a dose-dependent
relationship noted in short-term studies.” Regarding
long-term evaluation of adverse effects, the VISION
study was designed to evaluate nearly 200 patients
receiving vonoprazan 10 mg daily or lansoprazole 15 mg
daily for 260 weeks at 33 centers in Japan.®” An interim
analysis at 3 years found that the cumulative incidence
of parietal cell, gastrin-producing cell, and enteroch-
romaflin-like cell hyperplasia was similar between the
vonoprazan and lansoprazole groups after 3 years of
maintenance therapy. Gastric polyp rates were also simi-
lar between the groups (81% in the lansoprazole group vs
72% in the vonoprazan group).*' No neoplastic changes
were noted in either group. Contrastingly, a single retro-
spective cohort analysis suggested a possible association
with gastric cancer.” Ultimately, more long-term data
on the use of P-CABs will be essential for establishing
their true adverse event profile and determining how it
compares with that of PPI agents.

Conclusion

The introduction of PPIs several decades ago marked a
significant advancement in the treatment of acid-based
disorders. The potent and prolonged acid suppression
offered by P-CABs necessitates consideration of their
role in managing these conditions. Recent data have
shown their efficacy in healing and maintenance in ero-
sive esophagitis, particularly in severe, LA grade C and
D populations. There is growing momentum for the use
of P-CABs in H pylori treatment with the emergence of
vonoprazan-based regimens, especially for clarithromy-
cin-resistant strains. The real-world effects of the recent
FDA approval for the use of vonoprazan in patients with
heartburn without erosive esophagitis remain to be seen.
The potential role of P-CABs in patients with NERD
and positive pH testing, EoE, BE, and other upper gas-
trointestinal conditions warrants continued investigation.
Numerous clinical trials are underway across various
disease states to clarify the comparative positioning of
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P-CABs vs PPIs in this rapidly evolving landscape of
acid-suppression therapy.

Disclosures

Dr Ketchem has no relevant conflicts of interest to disclose.
Dr Lynch has served as a consultant to Medtronic and Sanofi
and on the medical advisory board of Phathom.

References

1. Farley A, Wruble LD, Humphries TJ; Raberprazole Study Group. Rabeprazole
versus ranitidine for the treatment of erosive gastroesophageal reflux disease: a dou-
ble-blind, randomized clinical trial. Am J Gastroenterol. 2000;95(8):1894-1899.

2. Dekkers CP, Beker JA, Thjodleifsson B, Gabryelewicz A, Bell NE, Humphries TT;
The European Rabeprazole Study Group. Double-blind comparison [correction of
Double-blind, placebo-controlled comparison] of rabeprazole 20 mg vs. omeprazole
20 mg in the treatment of erosive or ulcerative gastro-oesophageal reflux disease. A/i-
ment Pharmacol Ther. 1999;13(1):49-57.

3. Hirano I, Chan ES, Rank MA, et al; AGA Institute Clinical Guidelines Commit-
tee; Joint Task Force on Allergy-Immunology Practice Parameters. AGA Institute
and the Joint Task Force on Allergy-Immunology Practice Parameters Clinical
Guidelines for the Management of Eosinophilic Esophagitis. Guastroenterology.
2020;158(6):1776-1786.

4. Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, Yadlapati R, Spechler SJ.
ACG Clinical Guideline for the Diagnosis and Management of Gastroesophageal
Reflux Disease. Am J Gastroenterol. 2022;117(1):27-56.

5. Shaheen NJ, Falk GW, Iyer PG, et al. Diagnosis and Management of Barrett’s
Esophagus: An Updated ACG Guideline. Am ] Gastroenterol. 2022;117(4):559-587.
6. Chey WD, Leontiadis GI, Howden CW, Moss SE ACG Clinical Guideline:
Treatment of Helicobacter pylori Infection. Am ] Gastroenterol. 2017;112(2):212-239.
7. Wong N, Reddy A, Patel A. Potassium-competitive acid blockers: present and
potential utility in the armamentarium for acid peptic disorders. Gastroenterol Hepa-
tol (N'Y). 2022;18(12):693-700.

8. Voquezna [highlights of prescribing information]. US Food and Drug Administra-
tion. https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/215151s0001bl.
pdf. Accessed November 12, 2024.

9. St Onge E, Phillips B. Vonoprazan: a new potassium-competitive acid blocker. /
Pharm Technol. 2023;39(3):139-146.

10. Engevik AC, Kaji I, Goldenring JR. The physiology of the gastric parietal
cell. Physiol Rev. 2020;100(2):573-602.

11. Sachs G, Shin JM, Howden CW. Review article: the clinical pharmacology of
proton pump inhibitors. Aliment Pharmacol Ther. 2006523 (suppl 2):2-8.

12. Strand DS, Kim D, Peura DA. 25 years of proton pump inhibitors: a compre-
hensive review. Gut Liver. 2017;11(1):27-37.

13. Abdel-Aziz Y, Metz DC, Howden CW. Review article: potassium-competitive
acid blockers for the treatment of acid-related disorders. Aliment Pharmacol Ther.
2021;53(7):794-809.

14. Laine L, Sharma B, Mulford D], et al. Pharmacodynamics and pharmacokinetics
of the potassium-competitive acid blocker vonoprazan and the proton pump inhibi-
tor lansoprazole in US subjects. Am ] Gastroenterol. 2022;117(7):1158-1161.

15. Sakurai Y, Mori Y, Okamoto H, et al. Acid-inhibitory effects of vonoprazan
20 mg compared with esomeprazole 20 mg or rabeprazole 10 mg in healthy adult
male subjects—a randomised open-label cross-over study. Aliment Pharmacol Ther.
2015;42(6):719-730.

16. Mulford DJ, Leifke E, Hibberd M, Howden CW. The effect of food on the phar-
macokinetics of the potassium-competitive acid blocker vonoprazan. Clin Pharmacol
Drug Dev. 2022;11(2):278-284.

17. Ashida K, Sakurai Y, Hori T, et al. Randomised clinical trial: vonoprazan, a
novel potassium-competitive acid blocker, vs. lansoprazole for the healing of erosive
oesophagitis. Aliment Pharmacol Ther. 2016;43(2):240-251.

18. Ashida K, Sakurai Y, Nishimura A, et al. Randomised clinical trial: a dose-ranging
study of vonoprazan, a novel potassium-competitive acid blocker, vs. lansoprazole for
the treatment of erosive oesophagitis. Aliment Pharmacol Ther. 2015;42(6):685-695.
19. Ashida K, Iwakiri K, Hiramatsu N, et al. Maintenance for healed erosive esoph-
agitis: phase IIT comparison of vonoprazan with lansoprazole. World | Gastroenterol.
2018;24(14):1550-1561.

20. Laine L, DeVault K, Katz P, et al. Vonoprazan versus lansoprazole for healing
and maintenance of healing of erosive esophagitis: a randomized trial. Gastroenter-

ology. 2023;164(1):61-71.

21. Tack J, Vladimirov B, Horny 1, et al. Randomized clinical trial: a double-blind,
proof-of-concept, phase 2 study evaluating the efficacy and safety of vonoprazan 20
or 40 mg versus esomeprazole 40 mg in patients with symptomatic gastro-esopha-
geal reflux disease and partial response to a healing dose of a proton-pump inhibi-
tor. Neurogastroenterol Motil. 2023;35(1):e14468.

22. Aziz Q, Fass R, Gyawali CP, Miwa H, Pandolfino JE, Zerbib E Functional
esophageal disorders. Gastroenterology. 2016;150(6):P1368-P1379.

23. Sakurai K, Suda H, Fujie S, et al. Short-term symptomatic relief in gastroesoph-
ageal reflux disease: a comparative study of esomeprazole and vonoprazan. Dig Dis
Sei. 2019;64(3):815-822.

24. Oshima T, Arai E, Taki M, et al. Randomised clinical trial: vonoprazan versus
lansoprazole for the initial relief of heartburn in patients with erosive oesophagi-
tis. Aliment Pharmacol Ther. 2019;49(2):140-146.

25. Kinoshita Y, Sakurai Y, Shiino M, et al. Evaluation of the efficacy and safety of
vonoprazan in patients with nonerosive gastroesophageal reflux disease: a phase III,
randomized, double-blind, placebo-controlled, multicenter study. Curr Ther Res Clin
Exp. 2016;81-82:1-7.

26. Kinoshita Y, Sakurai Y, Takabayashi N, et al. Efficacy and safety of vonoprazan
in patients with nonerosive gastroesophageal reflux disease: a randomized, place-
bo-controlled, phase 3 study. Clin Trans! Gastroenterol. 2019;10(11):¢00101.

27. Laine L, Spechler S, Yadlapati R, et al. Vonoprazan is efficacious for treatment
of heartburn in non-erosive reflux disease: a randomized trial. Clin Gastroenterol
Hepatol. 2024;22(11):2211-2220.¢10.

28. Argueta EA, Alsamman MA, Moss SE D’Agata EMC. Impact of antimicrobial
resistance rates on eradication of Helicobacter pylori in a US population. Gastroenter-
ology. 2021;160(6):2181-2183.¢1.

29. Zhang WL, Lin BS, Li YY, Ding YM, Han ZX, Ji R. Efficacy and safety of vono-
prazan and amoxicillin dual therapy for Helicobacter pylori eradication: a systematic
review and meta-analysis. Digestion. 2023;104(4):249-261.

30. Lyu QJ, Pu QH, Zhong XE, Zhang ]. Efficacy and safety of vonoprazan-based
versus proton pump inhibitor-based triple therapy for Helicobacter pylori eradication:
a meta-analysis of randomized clinical trials. BioMed Res Int. 2019;2019:9781212.

31. Chey WD, Mégraud F, Laine L, Lépez L], Hunt BJ, Howden CW. Vonoprazan
triple and dual therapy for Helicobacter pylori infection in the United States and
Europe: randomized clinical trial. Gastroenterology. 2022;163(3):608-619.

32. Moss SE Shah SC, Tan MC, El-Serag HB. Evolving concepts in Helicobacter
pylori management. Gastroenterology. 2024;166(2):267-283.

33. Geeratragool T, Kaosombatwattana U, Boonchote A, et al. Comparison of vono-
prazan versus intravenous proton pump inhibitor for prevention of high-risk peptic
ulcers rebleeding after successful endoscopic hemostasis: a multicenter randomized
noninferiority trial. Gastroenterology. 2024;167(4):778-787.¢3.

34. Kuzumoto T, Tanaka E, Sawada A, et al. Vonoprazan shows efficacy similar to that
of proton pump inhibitors with respect to symptomatic, endoscopic, and histological
responses in patients with cosinophilic esophagitis. Esophagus. 2021;18(2):372-379.

35. Freedberg DE, Kim LS, Yang YX. The risks and benefits of long-term use of
proton pump inhibitors: expert review and best practice advice from the American
Gastroenterological Association. Gastroenterology. 2017;152(4):706-715.

36. Cheng Y, Liu J, Tan X, et al. Direct comparison of the efficacy and safety of
vonoprazan versus proton-pump inhibitors for gastroesophageal reflux disease: a
systematic review and meta-analysis. Dig Dis Sci. 2021;66(1):19-28.

37. Huang KZ, Weber HC. Potassium-competitive acid blockers and acid-related
disorders. Curr Opin Endocrinol Diabetes Obes. 2024;31(3):107-114.

38. Ishida M, Tsuchiya M, Naito J, et al. Vonoprazan-associated nephrotoxicity:
extensive real-world evidence from spontaneous adverse drug reaction reports. Kid-
ney Int. 2022;102(3):666-668.

39. Simadibrata DM, Syam AFE Lee YY. A comparison of efficacy and safety of
potassium-competitive acid blocker and proton pump inhibitor in gastric acid-
related discases: a systematic review and meta-analysis. / Gastroenterol Hepatol.
2022;37(12):2217-2228.

40. Uemura N, Kinoshita Y, Haruma K, Yao T, Kushima R, Kanoo T. Rationale
and design of the VISION study: a randomized, open-label study to evaluate the
long-term safety of vonoprazan as maintenance treatment in patients with erosive
esophagitis. Clin Exp Gastroenterol. 2018;11:51-56.

41. Haruma K, Kinoshita Y, Yao T, et al. Randomised clinical trial: 3-year interim
analysis results of the VISION trial to evaluate the long-term safety of vonoprazan
as maintenance treatment in patients with erosive oesophagitis. BMC Gastroenterol.
2023;23(1):139.

42. Arai ], Hayakawa Y, Niikura R, et al. Letter: potassium-competitive acid blockers
may increase the risk of gastric cancer after Helicobacter pylori eradication a retrospec-
tive multicentre-cohort analysis. Aliment Pharmacol Ther. 2023;57(10):1196-1198.

738 Gastroenterology & Hepatology Volume 20, Issue 12 December 2024



