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ABSTRACT
Introduction: Concerns have been raised regarding the decreasing success rates of the standard treatment of Helicobacter py-
lori (proton pump inhibitor (PPI) and two/three antibiotics) and the long-term effects carried by PPI. Despite conflicting data, 
Tegoprazan, a potassium-competitive acid blocker, is hypothesized to be superior to PPI for eradicating H pylori. This systematic 
review and meta-analysis aim to determine the superiority of Tegoprazan-containing therapy to PPI-containing therapy for H 
pylori eradication.
Methods: A systematic literature search identified studies published until December 12, 2024, from MEDLINE, EMBASE, 
SCOPUS, and CENTRAL. The search strategy included the following keywords: “Tegoprazan,” “Proton Pump Inhibitors,” and 
“Helicobacter pylori.” Only randomized controlled trials (RCTs) that compared the efficacy of Tegoprazan to any PPI were in-
cluded. Risk of bias assessment was performed using the Cochrane Risk of Bias 2 (RoB2) tool for RCTs. The random-effect model 
was used to calculate the pooled risk ratio (RR) and its 95% Confidence Interval (95% CI) from the intention-to-treat population.
Results: Six RCTs with low risks of bias were included in this meta-analysis. All studies included treatment-naïve patients and 
compared first-line H pylori treatment. The overall eradication rates of Tegoprazan-containing (N = 1052) versus PPI-containing 
therapy (N = 1058) were 83.37% and 80.06%, respectively (RR 1.045; 95% CI 1.008–1.084; I2 = 0%). Tegoprazan-containing ther-
apy demonstrated comparable treatment-emergent adverse event (TEAE) rates compared to PPI-containing therapy (46.48% vs. 
46.31%; RR 1.026; 95% CI 0.952–1.106; I2 = 48%).
Conclusion: This meta-analysis demonstrated that Tegoprazan-containing therapy is superior to PPI-containing therapy for 
first-line H pylori eradication, with comparable safety profiles.
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1   |   Introduction

The first-line standard treatment of Helicobacter pylori, for more 
than 20 years, consists of a proton pump inhibitor (PPI) in ad-
dition to two or three antibiotics. The eradication rates of these 
treatment regimens have decreased due to the increasing num-
ber of drug-resistant H pylori worldwide, especially with clar-
ithromycin [1, 2]. Vonoprazan, a novel acid-suppressive drug 
first used in Japan in the drug class of potassium-competitive 
acid blockers (P-CABs), has recently been approved by the 
United States Food and Drug Administration (FDA) for use 
in eradicating H pylori infection. A previously available meta-
analysis of randomized controlled trials (RCTs) concluded that 
Vonoprazan-containing triple therapy achieved significantly 
higher eradication rates compared to PPI-containing triple ther-
apy (91.4% vs. 74.8%; p < 0.05) with remarkably lower adverse 
events [3].

Tegoprazan, another type of P-CAB developed in South 
Korea, has been approved to eradicate H pylori infection and 
heal gastroesophageal reflux disease (GERD) and gastric 
ulcers in South Korea since July 2018 [4]. As with other P-
CABs, Tegoprazan suppresses gastric acid by competitively 
antagonizing the potassium binding site of the proton pump, 
resulting in a more potent and long-lasting acid suppression 
than PPIs [5, 6]. Additionally, compared to Vonoprazan, 
Tegoprazan has more rapid, potent, and sustained acid sup-
pression; thus, it is speculated to have similar or even better 
efficacy in treating acid-related disorders [7]. However, evi-
dence comparing Tegoprazan to PPIs for H pylori eradication 
is lacking, and available RCTs are limited by low sample size. 
Therefore, this systematic review and meta-analysis aims to 
summarize available data comparing the efficacy and safety 
of Tegoprazan-containing therapy to PPI-containing therapy 
for H pylori eradication.

2   |   Methods

This systematic review and meta-analysis is written in compli-
ance with the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) 2020 guidelines (Table S1). Before 
writing this systematic review, a protocol was created and regis-
tered with the International Prospective Register of Systematic 
Reviews (CRD42023413653).

2.1   |   Search Strategy

We searched the following electronic databases: MEDLINE, 
EMBASE, SCOPUS, and CENTRAL (the Cochrane Library) 
for studies indexed in the database until December 12, 2024. 
Since early phase studies of Tegoprazan were conducted 
in South Korea, we performed manual handsearching of 
studies in two Korean Medical Databases (KMbase and 
KoreaMed). Additionally, we performed a manual search for 
conference proceedings published in Gut, Gastroenterology, 
the American Journal of Gastroenterology, and the United 
European Gastroenterology Journal, as well as clinical trial 
registries (ClinicalTrials.Gov, EU Clinical Trials Register 
[EUCTR], WHO International Clinical Trials Registry 

Platform [ICTRP]). Additional relevant studies were searched 
by examining reference and citation lists of included studies. 
To avoid potential language bias, there were no language re-
strictions used. The complete search strategy was formulated 
with the help of an experienced librarian and with the follow-
ing keywords: “Tegoprazan,” “Proton Pump Inhibitor,” and 
“Helicobacter pylori” (Table S2).

2.2   |   Eligibility Criteria

Only randomized controlled trials (RCTs) that randomize 
adult patients with treatment-naïve (no prior treatments)  
H pylori infection to Tegoprazan and any PPI were included 
in this systematic review. Abstract-only studies and unpub-
lished clinical trials with available results were also eligible 
for inclusion.

2.3   |   Study Selection, Data Extraction, and Quality 
Assessment

All studies retrieved from the databases using the search strat-
egy and additional studies, including conference proceedings 
or unpublished trials, were compiled in Endnote 20. Removal 
of duplicate studies was performed by the Endnote 20 pro-
gram. Then, two reviewers (DMS and EL) completed the study 
selection through title and abstract screening and full-text 
review according to the eligibility criteria. For the included 
studies, data extraction and risk of bias assessment were per-
formed by two other independent reviewers (MI and ID). Data 
were extracted using a standardized Excel form, consisting 
of the first author and publication year, study design, study 
location, treatment information (regiment, duration, fol-
low-up after treatment completion), baseline characteristics 
of participants (N, age, proportion of female, smokers, alco-
hol drinkers, underlying gastric severity, CYP2C19 genotype, 
and amoxicillin and clarithromycin susceptibility) and out-
come (H pylori eradication rate presented in the Intention-to-
Treat [ITT] Principle, and Treatment-emergent adverse event 
[TEAE] presented in the ITT principle).

The risk of bias in the included RCTs was assessed with the 
Cochrane Risk of Bias 2 (RoB2) tool. The RoB2 tool assessed for 
“low risk,” “some concern,” and “high risk” of bias (i) arising 
from the randomization process, (ii) due to deviations from the 
intended intervention, (iii) due to missing outcome data, (iv) in 
the measurement of the outcome, (v) in the selection of the re-
ported result, and (vi) overall impression [8]. Any discrepancies 
in the data extraction and risk of bias results between the two 
reviewers were arbitrated by a third reviewer.

2.4   |   Data Analysis

Meta-analysis was done using the “meta” package of the R 
program (Vienna, Austria). The random-effect model was 
used to derive the risk ratio for the pooled eradication and 
TEAE rates and its 95% Confidence Interval (95% CI). The 
between-study heterogeneity was calculated using the I2 
statistic, where substantial heterogeneity was considered if 
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I2 > 50% [9]. Exploratory subgroup analysis was done to test 
for subgroup differences between antibiotic-susceptible and 
antibiotic-resistant H pylori strains. Tests for small-study ef-
fect were not performed since the included studies were fewer 
than 10 [10]. A two-tailed p value of < 0.05 was considered sta-
tistically significant.

3   |   Results

Of 168 reports retrieved from databases, 28 reports were as-
sessed for eligibility based on their full texts. Six RCTs [6, 11–14] 
comprising 14 different reports (Table S3) were finally included 
in this systematic review (Figure  1); reasons for exclusion are 
documented in Table S4. A total of 2110 patients with H pylori 
were randomized to Tegoprazan-containing therapy (n = 1052) 
and PPI-containing therapy (n = 1058). One study compared a 
7-day treatment duration of Tegoprazan-containing therapy to 
Lansoprazole-containing therapy [6], one compared 10 days of 
Tegoprazan-containing sequential therapy to Esomeprazole-
containing sequential therapy [14], one compared 14 days of 
Tegoprazan-containing therapy to 14 days of Lansoprazole-
containing therapy [11] while the other three compared 14 days 
of Tegoprazan-containing therapy to 14days ofEsomeprazole-
containing therapy [12, 13, 15] (Tables  1 and S5). Aside from 
a study using sequential therapy [14], two studies compared 
quadruple therapy [11, 12] and the remaining compared tri-
ple therapy [6], dual therapy [13], and PPI-bismuth quadruple 
therapy with Tegoprazan dual therapy [15]. All studies included 
treatment-naïve H pylori patients and compared first-line  
H pylori treatment. Eradication rates were assessed at least 
28 days after treatment completion. Overall, the mean age 
groups were between 38 and 61 years old, with approximately 

similar proportions of males and females. Most patients in this 
systematic review had at least some degree of atrophic gastritis. 
Additionally, only one study conducted complete CYP2C19 ge-
notyping [6], and only three studies had antibiotic susceptibility 
testing data. Overall, the risks of bias in the included RCTs were 
low (Table S6).

The overall eradication rate of Tegoprazan-containing ther-
apy compared to PPI-containing therapy was 83.36% and 
80.06%, respectively (RR 1.045 [95% CI 1.008 to 1.084]; I2 = 0%) 
(Figure 2A). Additionally, the eradication rates in antibiotic-
susceptible versus antibiotic-resistant H pylori strains were 
compared (study n = 1). There were no significant subgroup 
differences between the resistance statuses of clarithromy-
cin, amoxicillin, and metronidazole (p interaction > 0.1) 
(Figure S1–S3). Furthermore, there was no significant differ-
ence based on study location (p interaction = 0.80) and PPI 
types (p interaction = 0.86) (Figure S4).

As for the overall TEAE, Tegoprazan-containing therapy 
demonstrated a non-significant increase in events (46.48% vs. 
46.31%) compared to PPI-containing therapy (RR 1.026 [95% CI 
0.952 to 1.106]; I2 = 48%) (Figure 2B).

4   |   Discussion

To the best of our knowledge, this is the first meta-analysis of 
only RCTs that compared the efficacy of Tegoprazan to PPI in 
eradicating H pylori infection. For the eradication of H pylori in-
fection, Tegoprazan-containing therapy was found to be signifi-
cantly superior to PPI-containing therapy, although with only a 
slight increase in efficacy. Despite the lack of power, there were 

FIGURE 1    |    2020 PRISMA flow diagram.
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no significant differences in eradication rates in clarithromy-
cin-, amoxicillin-, and metronidazole-susceptible and resistant 
strains. Our study also showed a similar TEAE risk in patients 
receiving Tegoprazan compared to PPI.

Previous meta-analyses demonstrated that Vonoprazan, the 
most commonly studied P-CAB, is superior in eradicating H 
pylori compared to PPI [3, 16, 17]. This efficacy was mainly 
shown in Clarithromycin-resistant H pylori strains but not 
in Clarithromycin-susceptible strains. The longer duration 
of acid suppression has been proposed to be responsible for 
the higher efficacy of Vonoprazan-containing therapy in 
Clarithromycin-resistant individuals [18]. Compared to PPI, 
P-CAB has also been shown to achieve a more prolonged du-
ration of acid suppression, particularly at nighttime. This has 
been proposed as a mechanism by which P-CAB can achieve 
higher efficacy in treating nonerosive gastritis, GERD, and 
gastric ulcers. More significant acid suppression will lead 
to less degradation of antibiotics, resulting in higher serum 
levels of antibiotics in the stomach [19]. Tegoprazan was 
supposed to show similar, or even slightly better, efficacy to 
Vonoprazan, as supported by an open-label randomized trial, 
which showed Tegoprazan achieving more prolonged acid 
suppression in the stomach than Vonoprazan [7]. However, 
despite our study showing that Tegoprazan is superior to PPI 

for eradicating H pylori, the magnitude of the superiority of 
Vonoprazan compared to PPI was not replicated.

All studies used 13C-UBT to determine treatment success 
28–56 days after completing treatment, with the exception 
of one study [15], which used either 13C- or 14C-UBT. This 
approach aligns with the latest ACG guideline for the treat-
ment of H pylori, which acknowledges that nonendoscopic 
UBT and fecal antigen tests, as well as biopsy-based methods 
are highly accurate for confirming treatment success if per-
formed at least 4 weeks after completing therapy [20]. Notably, 
the primary limitation of UBT is its reduced sensitivity due 
to an increased likelihood of false-negative results following 
the recent use (within 2–4 weeks) of PPIs, bismuth, or antibi-
otics. Interestingly, there is currently no sufficient data to de-
termine whether PCAB use affects UBT results [21]. However, 
considering that all studies performed testing after 28 days of 
follow-up post-treatment completion, the likelihood of false-
negative findings is minimal.

Tegoprazan appears to be well tolerated in participants with  
H pylori, with a similar rate of TEAE to PPI therapy. This data 
was similar to a meta-analysis, which showed no significant in-
crease in adverse events of Vonoprazan to PPI among 18 RCTs 
[22]. Additionally, another randomized trial showed similar 

FIGURE 2    |    Forest plot demonstrating the (A) eradication rate and (B) any treatment-emergent adverse event (TEAE) in Tegoprazan-containing 
therapy compared to PPI-containing therapy.
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rates of TEAE, which were mild in patients who were admin-
istered Tegoprazan and Vonoprazan [7]. Since both drugs are 
from the same PCAB family, they are likely to show similar 
safety profiles. However, one should note that these safety pro-
files are considered short term, and longer-term safety profiles 
for Tegoprazan still need to be investigated.

There are some limitations inherent to this systematic review. 
Only six RCTs were included in our meta-analysis, all with a 
low risk of bias but only with a small to moderate sample size. 
Furthermore, one RCT [12] is currently available as conference 
abstracts, with no full-text publication. However, to date, this 
meta-analysis has more than tripled the statistical power of indi-
vidual RCTs, incorporating a total of 2110 patients randomized 
into the two arms. Furthermore, all included studies were con-
ducted in Asia (South Korea [n = 3] and China [n = 3]), limiting 
the generalizability of our findings to the broader populations. 
Another limitation is the lack of antibiotic susceptibility data, 
which may act as a confounding factor in H pylori treatment. 
Treatment failure may be due to H pylori resistance itself rather 
than the choice of Tegoprazan or PPI [23], particularly given the 
high clarithromycin resistance reported in South Korea [24]. 
This limitation affects not only the individual studies but also 
the overall findings of this meta-analysis. Although antibiotic 
susceptibility testing is not yet routinely performed, its increas-
ing availability has led the ACG guideline [20] to recommend 
its use when the choice of therapy remains unclear (particularly 
after considering prior treatments, past antibiotic exposure, 
and history of penicillin allergy). Furthermore, our subgroup 
analysis on antibiotic-susceptible H pylori strains is severely un-
derpowered and no longer adheres to the initial ITT principle. 
Therefore, further studies are warranted to explore the role of 
Tegoprazan in treating H pylori strains resistant to antibiotics.

Overall, more RCTs in different populations and with larger sam-
ple sizes are needed to confirm the superiority of Tegoprazan to 
PPI, especially in different antibiotic-susceptible H pylori, before 
this novel P-CAB is adopted in clinical guidelines for treating H 
pylori infection.

Acknowledgments

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data are available upon reasonable request from the corresponding 
author.

References

1. Y. Hu, Y. Zhu, and N. H. Lu, “Recent Progress in Helicobacter Pylori 
Treatment,” Chinese Medical Journal 133, no. 3 (2020): 335–343.

2. D. Y. Graham and L. Fischbach, “Helicobacter Pylori Treatment in the 
Era of Increasing Antibiotic Resistance,” Gut 59, no. 8 (2010): 1143–1153.

3. Q. J. Lyu, Q. H. Pu, X. F. Zhong, and J. 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 Research International 2019 (2019): 9781212.

4. N. Takahashi and Y. Take, “Tegoprazan, a Novel Potassium-
Competitive Acid Blocker to Control Gastric Acid Secretion and Motil-
ity,” Journal of Pharmacology and Experimental Therapeutics 364, no. 2 
(2018): 275–286.

5. Y. K. Cho, M. G. Choi, S. C. Choi, et al., “Randomised Clinical Trial: 
Tegoprazan, a Novel Potassium-Competitive Acid Blocker, or Lansopra-
zole in the Treatment of Gastric Ulcer,” Alimentary Pharmacology and 
Therapeutics 52, no. 5 (2020): 789–797, https://​doi.​org/​10.​1111/​apt.​15865​.

6. Y. J. Choi, Y. C. Lee, J. M. Kim, et al., “Triple Therapy-Based on Te-
goprazan, a New Potassium-Competitive Acid Blocker, for First-Line 
Treatment of Helicobacter Pylori Infection: A Randomized, Double-
Blind, Phase III, Clinical Trial,” Gut Liver 16, no. 4 (2022): 535–546.

7. E. Yang, S. Kim, B. Kim, et  al., “Night-Time Gastric Acid Suppres-
sion by Tegoprazan Compared to Vonoprazan or Esomeprazole,” British 
Journal of Clinical Pharmacology 88, no. 7 (2022): 3288–3296.

8. J. A. C. Sterne, J. Savović, M. J. Page, et al., “RoB 2: A Revised Tool for 
Assessing Risk of Bias in Randomised Trials,” BMJ 366 (2019): l4898, 
https://​doi.​org/​10.​1136/​bmj.​l4898​.

9. J. J. Deeks, J. P. Higgins, D. G. Altman, and Group CSM, “Analysing 
Data and Undertaking Meta-Analyses,” Cochrane Handbook for System-
atic Reviews of Interventions (2019): 241–284.

10. J. A. Sterne, A. J. Sutton, J. P. Ioannidis, et al., “Recommendations for 
Examining and Interpreting Funnel Plot Asymmetry in Meta-Analyses 
of Randomised Controlled Trials,” BMJ 343 (2011): d4002.

11. J. S. Kim, W. Ko, J.-W. Chung, and T. H. Kim, “Efficacy of 
Tegoprazan-Based Bismuth Quadruple Therapy Compared With Bis-
muth Quadruple Therapy for Helicobacter Pylori Infection: A Random-
ized, Double-Blind, Active-Controlled Study,” Helicobacter 28, no. 3 
(2023): e12977, https://​doi.​org/​10.​1111/​hel.​12977​.

12. L. Zhou and Z. Song, “656 A Multicenter, Randomized, Double-
Blind, Double-Dummy Phase III Clinical Study Evaluating the Efficacy 
and Safety of Bismuth Quadruple Therapy Containing Tegoprazan 
Compared to Esomeprazole in Eradicating Helicobacter Pylori in 
China,” Gastroenterology 166, no. 5 (2024): S-155–S-156.

13. Q. Kong, I. Mirza, X. Zhang, et  al., “Fourteen-Day Tegoprazan–
Amoxicillin Dual Therapy as the First-Line Treatment of Helicobacter 
Pylori Infection (SHARE2301): A Multicenter, Noninferiority, Random-
ized Clinical Trial,” Helicobacter 29, no. 3 (2024): e13098.

14. J. W. Lee, N. Kim, J. Lee, S. Y. Jo, and D. H. Lee, “Efficacy of 
Tegoprazan-Containing Sequential Eradication Treatment Compared 
to Esomeprazole-Containing Sequential Eradication of Helicobacter Py-
lori in South Korea, a Region With High Antimicrobial Resistance: A 
Prospective, Randomized, Single Tertiary Center Study,” Helicobacter 
29, no. 5 (2024): e13143.

15. X. Lin, H. Huang, Y. Liu, et  al., “Tegoprazan-Amoxicillin Dual 
Therapy for Helicobacter pylori Eradication: A Prospective, Random-
ized, Multicenter Study in Fujian, China,” Helicobacter 29, no. 6 (2024): 
e13151.

16. D. M. Simadibrata, A. F. Syam, and Y. Y. Lee, “A Comparison of Ef-
ficacy and Safety of Potassium-Competitive Acid Blocker and Proton 
Pump Inhibitor in Gastric Acid-Related Diseases: A Systematic Review 
and Meta-Analysis,” Journal of Gastroenterology and Hepatology 37, no. 
12 (2022): 2217–2228.

17. M. Li, T. Oshima, T. Horikawa, et al., “Systematic Review With Meta-
Analysis: Vonoprazan, a Potent Acid Blocker, Is Superior to Proton-
Pump Inhibitors for Eradication of Clarithromycin-Resistant Strains of 
Helicobacter Pylori,” Helicobacter 23, no. 4 (2018): e12495, https://​doi.​
org/​10.​1111/​hel.​12495​.

18. K. Sugano, “Vonoprazan Fumarate, a Novel Potassium-Competitive 
Acid Blocker, in the Management of Gastroesophageal Reflux Disease: 

https://doi.org/10.1111/apt.15865
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1111/hel.12977
https://doi.org/10.1111/hel.12495
https://doi.org/10.1111/hel.12495


8 of 8 JGH Open, 2025

Safety and Clinical Evidence to Date,” Therapeutic Advances in Gastro-
enterology 11 (2018): 1756283X17745776.

19. M. Sugimoto, T. Furuta, N. Shirai, et al., “Evidence That the Degree 
and Duration of Acid Suppression Are Related to Helicobacter pylori 
Eradication by Triple Therapy,” Helicobacter 12, no. 4 (2007): 317–323.

20. W. D. Chey, C. W. Howden, S. F. Moss, et al., “ACG Clinical Guide-
line: Treatment of Helicobacter Pylori Infection,” Official Journal of the 
American College of Gastroenterology|ACG 119, no. 9 (2024): 1730.

21. M. Takimoto, T. Tomita, T. Yamasaki, et al., “Effect of Vonoprazan, 
a Potassium-Competitive Acid Blocker, on the (13)C-Urea Breath Test 
in Helicobacter Pylori-Positive Patients,” Digestive Diseases and Sciences 
62, no. 3 (2017): 739–745.

22. H. Gong, D. Han, S. Liu, C. Liu, X. Zhu, and D. Chen, “Adverse 
Events of Vonoprazan in the Treatments of Acid-Related Diseases: A 
Systematic Review and Meta-Analysis,” Revista Española de Enferme-
dades Digestivas 115, no. 6 (2023): 294–300.

23. M. Zhang, “High Antibiotic Resistance Rate: A Difficult Issue for 
Helicobacter Pylori Eradication Treatment,” World Journal of Gastroen-
terology 21, no. 48 (2015): 13432–13437.

24. C. H. Park, M. J. Song, B. W. Jung, J. H. Park, and Y. S. Jung, 
“Comparative Efficacy of 14-Day Tegoprazan-Based Triple vs. 10-Day 
Tegoprazan-Based Concomitant Therapy for Helicobacter Pylori Eradi-
cation,” Journal of Personalized Medicine 12, no. 11 (2022): 1918, https://​
doi.​org/​10.​3390/​jpm12​111918.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section.

https://doi.org/10.3390/jpm12111918
https://doi.org/10.3390/jpm12111918

	Tegoprazan-Containing Versus Proton Pump Inhibitor-Containing Therapy for First-Line Eradication of Helicobacter pylori: A Meta-Analysis of Randomized Controlled Trials
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Search Strategy
	2.2   |   Eligibility Criteria
	2.3   |   Study Selection, Data Extraction, and Quality Assessment
	2.4   |   Data Analysis

	3   |   Results
	4   |   Discussion
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


