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Background/Aims: Tegoprazan, a novel potassium-competitive acid blocker, has shown rapid action and gastric acid inhi-
bition. In this study, we evaluated the efficacy of a tegoprazan-based, nonbismuth-containing quadruple (concomitant) ther-
apy for the primary eradication of Helicobacter pylori.
Methods: We conducted a prospective, single-arm, single-center, primitive study to verify the efficacy of a 10-day tego-
prazan-based (50-mg dose) concomitant therapy, including amoxicillin (1,000-mg dose), clarithromycin (CLA; 500-mg dose), 
and metronidazole (MET; 500-mg dose) twice daily as a first-line treatment for H. pylori eradication. 
Results: We tested consecutive cultures for antibiotic susceptibility and minimum inhibitory concentrations. We enrolled 84 
participants; 79 (94.0%) completed first-line therapy. The overall intention-to-treat and per-protocol eradication rates were 
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INTRODUCTION

Helicobacter pylori is the pathogen primarily responsible 
for benign peptic ulcers, atrophic gastritis, intestinal meta-
plasia, and gastric cancer [1]. The effectiveness of the most 
commonly recommended regimens, particularly the triple 
regimen comprising the antibiotics clarithromycin (CLA) or 
metronidazole (MET) and amoxicillin (AMX) with a proton 
pump inhibitor (PPI), has decreased owing to increased re-
sistance to CLA and MET [2-4]. To enhance the efficacy of 
H. pylori eradication and overcome antibiotic resistance, the 
appropriate use of antibiotics is imperative [3,5-7].

Hence, the H. pylori Working Group (Maastricht V) has 
proposed a nonbismuth quadruple therapy, administered 
as either sequential or concomitant therapy, as a first-line 
regimen in areas with high CLA resistance. One of the most 
successful alternatives for first-line treatment is combinato-
rial treatment with PPI, AMX, MET, and CLA for 10–14 days 
[1]. Clinical trials and meta-analyses have shown that this 
therapy cures > 90% of the patients, even in areas with 
moderately high CLA resistance [8-11]. On the basis of these 
results, concomitant therapy has been widely recommend-
ed [1,12].

Acid suppression in eradication therapy has been at-
tributed to the antibacterial activity of PPIs either direct-
ly or through the inhibition of urease activity or increased 
antibiotic stability and activity [13,14]. Recently, a novel 
potassium-competitive acid blocker (PCAB) has been used 
to improve the H. pylori eradication rate [14-16]. Similar to 
PPIs, PCAB inhibits gastric H+ and K+-ATPase, an enzyme 
that catalyzes the final step in the gastric acid secretion 
pathway [17], showing a more rapid and sustained acid-in-
hibitory effect than PPIs. Studies comparing the eradication 
rates between triple therapies based on vonoprazan, an 

oral PCAB developed in Japan, and PPIs have reported that 
vonoprazan-based therapies may be an appropriate alter-
native treatment option for H. pylori infection [18]. Vono-
prazan-based triple therapy has shown a higher eradication 
rate than the PPI-based triple therapy (87.9% vs. 72.8%) in 
a meta-analysis [16].

Another meta-analysis that included only randomized 
controlled trials (RCTs) has shown that triple therapy using 
vonoprazan as an alternative to PPI had a significantly higher 
eradication rate (91.4% vs. 74.8%) and fewer adverse re-
actions (32.7% vs. 40.5%) [19]. However, to date, no study 
on the efficacy of vonoprazan-based concomitant therapy 
has been conducted.

Tegoprazan has been approved in South Korea for treat-
ing erosive reflux disease, nonerosive reflux disease, and gas-
tric ulcers and for eradicating H. pylori. Several experimental 
and clinical studies have found it to be a potent and highly 
selective PCAB that showed rapid response from the time 
of initial administration and also sustained acid suppression 
[20,21]. The effects of tegoprazan on an intragastric pH of 
≥4 holding time on days 1 and 7 were similar to those of 
vonoprazan; the enzyme CYP3A4 metabolizes this drug in 
humans [21,22]. One study has shown that tegoprazan (50-
mg dose) was not less effective than lansoprazole (30-mg 
dose) in terms of its acid-inhibitory effects in gastric ulcers 
[21,23] and esomeprazole (40-mg dose) in terms of its heal-
ing rates in erosive esophagitis and tolerability [24].

Thus, a tegoprazan-based concomitant regimen is expect-
ed to be a robust approach to H. pylori eradication regard-
less of antibiotic resistance and drug metabolism. Therefore, 
in this study, we evaluated the efficacy of a 10-day tego-
prazan-based concomitant therapy as a first-line treatment 
for H. pylori eradication.

90.5% (95% confidence interval [CI], 82.1−95.8) and 96.2% (95% CI, 83.4–97.6), respectively. Of the 73 participants evalu-
ated for antibiotic resistance, 19 (26.0%), 32 (42.5%), and 8 (11.0%) exhibited CLA, MET, and CLA and MET dual resistance, 
respectively. Of these, 39 participants (66.1%) exhibited successful eradication after the therapeutic regimen despite antibiot-
ic resistance.
Conclusions: The 10-day tegoprazan-based concomitant therapy may be an effective first-line treatment for eradicating H. 
pylori.

Keywords: Helicobacter pylori; Antibiotic resistance; Clarithromycin; Metronidazole; Tegoprazan

www.kjim.org


495

Kwon YH, et al. Tegoprazan-based concomitant therapy

www.kjim.orghttps://doi.org/10.3904/kjim.2022.345

METHODS

Design overview
We conducted a prospective, open-label, single-arm trial at 
Kyungpook National University Chilgok Hospital, a tertia-
ry center in Daegu, Korea, between December 2020 and 
September 2021 (cris.nih.go.kr; identifier KCT0005202). 
The study protocol was approved by the Institutional Re-
view Board of the study site (CHKNUH 2020-03-027). This 
study was conducted as per the Declaration of Helsinki. We 
included patients with endoscopically confirmed gastric or 
duodenal ulcers (including scars), gastritis, gastric dyspla-
sia, or early gastric cancer and those who tested positive 
for H. pylori. We excluded (1) patients with a history of H. 
pylori eradication; (2) those with a history of gastrectomy; 
(3) those with severe concurrent disease or malignancy; 
(4)those who were pregnant or lactating; (5) those with a 
history of alcohol abuse or drug addiction; (6) those with 
a history of allergic reaction to the study drugs; (7) those 
using antipsychotics, antidepressants, or anxiolytics; and (8) 
those using PPIs, H2 blockers, antacids, bismuth-containing 
drugs, or antibiotics within 14–28 days before screening. 
Fig. 1 shows the study protocol. Written informed consent 
was acquired from all participants before study enrollment.

At the start of the study, we recorded the patients’ de-
mographic and clinical data, including their medical and 
medication history and any previous H. pylori eradication 
therapy and confirmed patient eligibility. On visit 1, we per-
formed a physical examination, vital sign assessment, clinical 
laboratory tests (serum chemistry, H. pylori immunoglobulin 

G [IgG] tests), and endoscopy. We also conducted biopsy, 
rapid urease testing (RUT), and antimicrobial susceptibility 
testing (standard agar plate dilution method) during endos-
copy.

On visit 2, we determined the participant’s eligibility for 
this study after assessing their vital signs and current med-
ication history and performing a physical examination and 
pregnancy test, where appropriate. We administered anti-
microbial drugs after confirming the presence of active H. 
pylori infection. 

On visit 3, we determined H. pylori eradication using 13C- 
urea breath tests with 100-mg UBIT tablets (Otsuka Phar-
maceutical Co., Ltd., Tokyo, Japan) using a cut-off of 2.5%. 
We monitored serious adverse events (SAEs), acute drug 
reactions (ADRs), and concomitant medications throughout 
the study.

The primary endpoint of this study was the H. pylori erad-
ication rate after initiating first-line therapy; the secondary 
endpoint was the eradication rate on the basis of AMZ, 
CLA, and MET resistance.

Determination of H. pylori infection
We determined active H. pylori infection using RUT (ARJ 
Medical, Oldsmar, FL, USA), serum H. pylori IgG test, and 
histopathology. For RUT, we evaluated the gastric antral and 
body biopsy specimens separately. We monitored all RUTs 
for color changes for up to 24 hours. We diagnosed patients 
with two of the three tests yielding positive results as having 
H. pylori infection and patients for which all three tests were 
negative as not having H. pylori infection.

Visit 1

Informed
consent

1st eradication period
TACM regimen

Eradication assessment by 
UBT (ITT, PP)
Serology
SAEs and ADRs process

- Screening
- EGD
- H. pylori confirm
  (H. pylori IgG, RUT, LAMP, culture and MIC)
- Serology

SAEs and ADRs process

Visit 2 Visit 3

(Within 56 days)

(42 + 7 days)(10 days)

Figure 1. Study flowchart. EGD, endoscopy; H. pylori, Helicobacter pylori; IgG, immunoglobulin G; RUT, rapid urease test; LAMP, 
loop-mediated isothermal amplification; MIC, minimum inhibitory concentration; TACM, 10 days of a concomitant regimen containing te-
goprazan, amoxicillin, clarithromycin, and metronidazole; SAE, serious adverse event; ADR, acute drug reaction; UBT, 13C-urea breath test; 
ITT, intention-to-treat; PP, per-protocol.

www.kjim.org


496 www.kjim.org

The Korean Journal of Internal Medicine Vol. 38, No. 4, July 2023 

https://doi.org/10.3904/kjim.2022.345

Detection of mutation foci in CLA-resistant 
and CLA-sensitive strains
We subjected one gastric mucosal biopsy sample to the di-
rect loop-mediated isothermal amplification (LAMP) assay 
using the Isopollo® H. pylori & ClaR Kit and the Maxpress® 
DNA Kit HS2 (Monitor Inc., Daegu, Korea) according to the 
manufacturer’s protocol [25].

H. pylori culture and antibiotic susceptibility 
test
We acquired independently each of the two antral and body 
biopsy specimens for microbiological culture, after which 
we determined minimum inhibitory concentrations (MICs) 
for each isolate colony [26]. We based the susceptibility 
testing reference on the EUCAST recommendations (AMX, 
≥ 0.5 µg/mL; CLA, > 0.5 µg/mL; MET, > 8 µg/mL; tetracy-
cline, > 4 µg/mL; and levofloxacin [LEV], >2 µg/mL) [27]. If 
one of the H. pylori strains in the antrum or body exhibited 
antibiotic resistance, we considered a resistant strain to be 
harbored. We defined multidrug resistance as resistance to 
two or more antibiotics on the basis of the MIC results. Fur-
thermore, we classified the level of antibiotic resistance as 
“low” (MICs from > 0.5 µg/mL to ≤ 8 µg/mL for CLA and 
from > 8 µg/mL to ≤ 32 µg/mL for MET) and “high” (MICs 
of > 8 µg/mL for CLA, > 32 mg/L for MET) for evaluating 
whether the MIC level affected the failure of H. pylori erad-

ication in the current regimen [28]. 

H. pylori eradication regimen
We assigned all eligible participants to the tegoprazan-based 
concomitant therapy group: tegoprazan (50 mg), AMX 
(1,000 mg), CLA (500 mg), and MET (500 mg) administered 
orally twice daily for 10 days.

Sample size and statistical analyses
No previous studies have determined H. pylori eradication 
rates after first-line tegoprazan-based concomitant ther-
apies. Considering the more potent acid-inhibitory effects 
of tegoprazan as compared with PPIs, we hypothesized 
that tegoprazan-based concomitant therapy would be as 
effective as first-line PPI-based concomitant therapies for 
H. pylori eradication. We calculated the sample size on the 
basis of a nationwide multicenter prospective randomized 
study conducted in Korea showing that PPI-based concom-
itant therapy had a cure rate of 90.6% on per-protocol (PP) 
analysis [11]. We determined the protocol-defined sample 

Table 1. Demographic and baseline characteristics

Characteristic Value (n = 84)

Age, yr 60.5 ± 10.3

Sex

Male 56 (66.7)

Female 28 (33.3)

Diagnosis

Chronic atrophic gastritis 31 (36.9)

Peptic ulcer 16 (19.0)

Gastric adenoma 20 (23.8)

Early gastric cancer 17 (20.2)

CLA resistance on LAMP 23 (27.3)

Antibiotic susceptibility on culture  
and MIC (n = 73)

AMX resistance 7 (9.6)

CLA resistance 19 (26.0)

MET resistance 32 (42.5)

TC resistance 1 (1.4)

LEV resistance 23 (32.9)

Values are presented as means ± standard deviation or num-
ber (%).
CLA, clarithromycin; LAMP, loop-mediated isothermal amplifi-
cation; MIC, minimum inhibitory concentration; AMX, amoxi-
cillin; MET, metronidazole; TC, tetracycline; LEV, levofloxacin.

Figure 2. Study flow diagram showing trial progression. H. pylori, 
Helicobacter pylori; MIC, minimum inhibitory concentration; UBT, 
13C-urea breath test.

98 Assessed for eligibility

84 Concomitant therapy
Intention to treat

73 Successful H. pylori
culture and MIC

84 Safety analysis set

79 Per-protocol set

76 Eradication success 3 Eradication fail

14 Excluded
• 2 Loss of follow-up
• 10 Failure to meet enrollment criteria
• 2 Voluntary withdrawals

5 Excluded
• 2 Incomplete primary efficacy
• 3 Invalid follow-up UBT
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Table 2. Antibiotic resistance based on Helicobacter pylori culture and MIC test

Single resistance

AMX CLA MET TC LEV

1 (1.3) 5 (6.8) 17 (23.3) 0 (0.0) 9 (12.3)

Dual resistance

AMX−CLA AMX−MET CLA−MET CLA−LEV MET−LEV

1 (1.3) 2 (2.7) 3 (4.1) 4 (5.5) 4 (5.5)

Multiple resistance

AMX−CLA−MET AMX−MET−LEV CLA−MET−LEV CLA−TC−LEV AMX−CLA−MET−LEV

1 (1.3) 1 (1.3) 3 (4.1) 1 (1.3) 1 (1.3)

Values are presented as number (%).
AMX, amoxicillin; CLA, clarithromycin; MET, metronidazole; TC, tetracycline; LEV, levofloxacin.

Table 3. Baseline characteristics and MIC results of successful and failed eradication groups

Characteristic
Successful eradication group 

(n = 76)
Failed eradication group  

(n = 8)
p value

Age, yr 59.9 ± 10.3 58.2 ± 10.0 0.574

Sex, male 52 (68.4) 4 (50.0)

Diagnosis 0.721

Chronic atrophic gastritis 29 (38.2) 2 (25.0)

Peptic ulcer 15 (19.7) 1 (12.5)

Gastric adenoma 17 (22.4) 3 (37.5)

Early gastric cancer 15 (19.7) 2 (25.0)

Helicobacter pylori MIC results (n = 73) 67 6 N/A

No antibiotic resistance 19 (28.6) 1 (16.7)

AMX 1 (1.4) 0 (0.0)

CLA 4 (6.0) 1 (16.7)

MET 16 (23.9) 1 (16.7)

LEV 9 (13.4) 0 (0.0)

AMX−CLA 1 (1.4) 0 (0.0)

AMX−MET 2 (3.0) 0 (0.0)

CLA−MET 3 (4.5) 0 (0.0)

CLA−LEV 4 (6.0) 0 (0.0)

MET−LEV 4 (6.0) 0 (0.0)

AMX−CLA−MET 0 (0.0) 1 (16.7)

AMX−MET−LEV 1 (1.4) 0 (0.0)

CLA−MET−LEV 2 (3.0) 1 (16.6)

CLA−TC−LEV 1 (1.4) 0 (0.0)

AMX−CLA−MET−LEV 0 (0.0) 1 (16.6)a)

Values are presented as means ± standard deviation, number (%), or number only.
MIC, minimum inhibitory concentration; N/A, not applicable; AMX, amoxicillin; CLA, clarithromycin; MET, metronidazole; LEV, lev-
ofloxacin.
a)On per-protocol analysis, only one patient with AMX, CLA, MET, and LEV resistance on the basis of the MIC results failed to re-
spond to the tegoprazan-based concomitant regimen.
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size to be 67 participants per treatment group to achieve  
> 90% power for detecting the noninferiority of tegoprazan 
over PPI, with a noninferiority margin of 10%, using the 
Farrington and Manning test [29]. After accounting for pos-
sible dropouts (approximately 20% of the participants), we 
targeted 84 participants for recruitment.

We performed efficacy assessments in the complete anal-
ysis set. For the primary endpoints in the treatment group, 
we calculated frequency, point estimates, and two-sided 
95% confidence intervals (CIs). As appropriate, we com-
pared secondary endpoints and demographic data using 
the chi-squared test or Fisher’s exact test. We set statistical 
significance at p < 0.05. We used the Statistical Package for 
the Social Sciences version 15.0 (SPSS Inc., Chicago, IL, USA) 
for all analyses. All authors had access to the study data and 
reviewed and approved the final manuscript.

RESULTS

Baseline characteristics
Of the 98 participants assessed for eligibility, we allocated 
84 who had provided written informed consent to receive 
the 10-day tegoprazan-based nonbismuth quadruple ther-
apy (Fig. 2). Ultimately, 79 patients (94.0%) completed the 
10-day first-line tegoprazan-based concomitant regimen for 
H. pylori eradication. We excluded participants who failed to 
follow the study protocol (two did not complete the eradi-
cation regimen; three did not undergo the 13C-urea breath 
test after completing the regimen), resulting in a treatment 
compliance rate of 97.6%.

Of the 84 patients, we successfully cultured H. pylo-
ri strains from 73 (86.9%) using the agar dilution meth-
od. Table 1 summarizes antibiotic susceptibility and other 
baseline characteristics. Notably, 32 (43.8%) patients had a  
H. pylori strain resistant to a single antibiotic, and 21 (28.7%) 
patients had strains resistant to two or more antibiotics. 
Moreover, 8 of the 73 (11.0%) patients with successful  
H. pylori cultures exhibited resistance to CLA and MET with 
or without resistance to other antibiotics (Table 2).

Regimen efficacy
The eradication rates (primary endpoint) were 90.5% (76/84) 
in the intention-to-treat (ITT) analysis (95% CI, 82.1−95.8) 
and 96.2% (76/79) in the PP analysis (95% CI, 83.4–97.6); 
thus, tegoprazan-based concomitant therapy was not infe-

rior as the lower bound of the CI did not fall beyond the 
noninferiority margin of 10% (reference rate, 80.6%; p = 
0.0110). Table 3 shows the characteristics of the successful 
and failed groups.

Regimen safety
We included all participants who received at least one dose 
of the medication in the safety analysis. During the eradi-
cation phase, the overall incidence of adverse events and 
drug-related treatment-emergent adverse events (TEAEs) 
were 53.6% and 51.2%, respectively. The observed TEAEs 
included urticaria, nasopharyngitis, liver function abnor-
malities, nausea, vomiting, and diarrhea. Two participants 
discontinued treatment because of ADR occurrence during 
the primary regimen. However, no SAEs occurred during the 
study (Table 4).

Antibiotic resistance results
LAMP−polymerase chain reaction for the gastric samples of 
21 participants showed CLA resistance. Fig. 3 illustrates the 
MIC levels of each antibiotic for the H. pylori strains. Of the 
19 CLA-resistant strains, 18 showed a high CLA MIC range 

Table 4. Summary of TEAEs 

Variable Value (n = 84)

Related 43 (51.2)

Not related 2 (2.4)

Mild 42 (50.0)

Moderate 3 (3.6)

Severe 0 (0.0)

Type

Gastrointestinal disorders

Diarrhea 22 (26.2)

Abdominal discomfort 2 (2.4)

Nausea, vomiting 4 (4.8)

Dry mouth 2 (2.4)

Nervous system disorders

Headache 2 (2.4)

Dizziness 2 (2.4)

Pharyngitis 3 (3.6)

Liver function abnormality 2 (2.4)

Urticaria 4 (4.8)

Values are presented as number (%).
TEAEs, treatment-emergent adverse events.
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Figure 4. H. pylori culture and MICs of two or more antibiotics resistance. (A) AMX, (B) CLA, (C) MET. H. pylori, Helicobacter  
pylori; AMX, amoxicillin; CLA, clarithromycin; MET, metronidazole; MIC, minimum inhibitory concentration.
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(> 8 µg/mL); 14 of the 32 MET-resistant strains showed 
a high MET MIC range (> 32 µg/mL). Fig. 4 presents the 
MICs of the strains that showed resistance to two or more 
antibiotics (especially AMX, CLA, and MET). Seven strains 
showed a high CLA MIC range; six showed a high MET MIC 
range. The MIC range of the H. pylori specimen from the 
one patient who failed to respond to the current regimen 
was 0.25–0.5 µg/mL for AMX, > 32 µg/mL for CLA, > 32 µg/ 
mL for MET, and 8–16 µg/mL for LEV. After analyzing the 
relationship between eradication rate and antibiotic suscep-
tibility in the 73 participants, only 1 patient who exhibit-
ed resistance to AMX, CLA, MET, and LEV on the basis of 
the MIC results failed to respond to the tegoprazan-based 
concomitant regimen (Table 3). The other two patients who 
failed to respond to the current regimen had negative H. 
pylori culture results.

DISCUSSION

This study evaluated whether tegoprazan is not inferior to 
PPI-based concomitant therapy for primary eradication of H. 
pylori infection in terms of efficacy and safety. Notably, our 
10-day tegoprazan-based concomitant therapy exhibited 
substantial primary H. pylori eradication efficacy (90.5% in 
the ITT analysis and 96.2% in the PP analysis). A previous 
meta-analysis of 19 clinical trials on conventional PPI-based 
nonbismuth quadruple therapy, including 2,070 patients 
with H. pylori infection, has revealed a mean cure rate of 
88% (95% CI, 85–91%) [30]. RCTs comparing PPI-based 
concomitant therapy (481 patients) with CLA triple therapy 
(503 patients) have shown ITT cure rates of 90% and 78%, 
respectively (OR, 2.36; 95% CI, 1.67–3.34) [30]. A previ-
ous Korean nationwide multicenter prospective randomized 
study has shown that 10 days of PPI-based concomitant 
therapy had a cure rate of 90.6% on PP analysis [11]. Con-
sidering the aforementioned favorable evidence, several 
clinical guidelines have considered concomitant therapy as 
a promising treatment option owing to the high associated 
cure rates in international studies [1,5,11,12,31].

As compared with previous PPI-based concomitant regi-
men studies, we predicted that a 10-day tegoprazan-based 
concomitant regimen would not have inferior or superior 
efficacy for primary H. pylori eradication. Furthermore, this 
regimen might prove beneficial for cases with dual MET- 
and CLA-resistant strains despite the high CLA and MET 

MIC values in the study results.
Appropriate inhibition of acid secretion is imperative for 

increasing the success rate of H. pylori eradication. Several 
phase I studies in animals have shown that tegoprazan has 
strong antisecretory potency and rapid action. Several RCTs 
have shown the drug’s efficacy in treating gastroesophage-
al reflux disease and benign gastric ulcers [20,21,23,24,32-
35]. Its suppressive effects on acid secretion can reach a 
maximum within 0.5–1.0 hours of administration. Pharma-
codynamic data for tegoprazan have indicated that 50- and 
100-mg doses can increase intragastric pH to ≥4, which is 
significantly higher than that of PPIs [36].

No study has compared the efficacy of the nonbismuth 
quadruple regimen with that of another PCAB, vonoprazan, 
developed in Japan. However, a randomized, double-blind 
study has shown that 7 days of vonoprazan-based triple 
therapy resulted in superior efficacy in H. pylori eradication 
as compared with that of lansoprazole (92.6% vs. 75.9%), 
and the H. pylori eradication rate in CLA-resistant strains 
(30.4% for vonoprazan vs. 35.9% for lansoprazole) was 
significantly higher with vonoprazan-based triple therapy 
(82.0%) than that with lansoprazole-based triple therapy 
(40.0%) in a subgroup analysis (p < 0.0001) [14]. The mech-
anism by which PCAB appears to overcome CLA resistance 
is unknown.

In vitro, lansoprazole and omeprazole have been shown 
to have specific H. pylori antimicrobial properties as de-
termined by the agar dilution method at neutral pH [37]. 
In addition, H. pylori isolates with CLA (46.3%) and MET 
(55.6%) resistance have demonstrated improvement in MIC 
values following tegoprazan administration. Furthermore, 
tegoprazan has demonstrated a more frequent susceptibili-
ty acquisition with MET than vonoprazan (20.6% vs. 4.7%, 
p = 0.014) [38]. A previous clinical study has shown that the 
coadministration of tegoprazan with AMX and CLA caused 
a moderate increase in the Cssmax (2.2-fold) and AUCτ (2.7-
fold) of tegoprazan as compared with that of the adminis-
tration of tegoprazan alone [39]. This result predicted that 
an eradication regimen containing AMX and CLA with te-
goprazan could increase the pharmacokinetic exposure to 
tegoprazan and the metabolites of tegoprazan and CLA, 
without influencing the pharmacokinetic changes in the ex-
posure to AMX or CLA. Furthermore, the pharmacodynam-
ic properties of tegoprazan suggest that tegoprazan-based 
therapy is superior in the rapid attainment of therapeutical-
ly effective pH values from day 1 of treatment and in the 

www.kjim.org


501

Kwon YH, et al. Tegoprazan-based concomitant therapy

www.kjim.orghttps://doi.org/10.3904/kjim.2022.345

sustainability of the achieved pH levels throughout a 24-h 
period [39].

These favorable outcomes suggest that tegoprazan-con-
taining eradication therapy may increase anti-H. pylori ef-
fects, affect antibiotic resistance mechanisms, and decrease 
gastric acid efficacy. In addition, the tegoprazan-based con-
comitant therapy was generally well tolerated, with only 
two participants failing to complete the 10-day regimen 
and no drug-related SAEs being observed. However, in a 
recent phase III clinical trial, which used tegoprazan as a part 
of a first-line triple therapy regimen in Korea, the H. pylori 
eradication rates in the tegoprazan and lansoprazole groups 
were 62.86% (110/175) and 60.57% (106/175) in an ITT 
analysis and 69.33% (104/150) and 67.33% (101/150) in 
a PP analysis (noninferiority test, p = 0.009 and p = 0.013), 
respectively [40]. This study showed that tegoprazan-based 
triple therapy did not overcome the CLA resistance of H. 
pylori in Korea.

On the contrary, our study showed that tegoprazan-based 
concomitant therapy can be as effective as PPI-based con-
comitant therapy. Our results indicate that a concomitant 
regimen can be more effective for overcoming CLA and 
MET resistance, and MET resistance is relatively low in Ko-
rea.

However, our study has some limitations, with the most 
important one being that it was a primitive study and not 
a blinded RCT comparing tegoprazan-based therapy with 
PPI- or vonoprazan-containing concomitant therapy. No H. 
pylori efficacy data for tegoprazan were available. However, 
a preplanned blinded interim analysis was included in the 
protocol to ensure that a sufficient number of participants 
were recruited and that the desired statistical power was 
achieved. Another limitation was that we failed to show the 
MIC results for the two patients who failed this regimen, 
although both showed CLA resistance on the LAMP. 

In conclusion, the 10-day tegoprazan-based concomitant 
therapy was as effective as a PPI-based concomitant therapy 
in H. pylori eradication and was well tolerated. Therefore, 
this regimen can be an effective first-line therapy for over-
coming antibiotic resistance.

KEY MESSAGE
1.	 The eradication rates of a 10-day tegoprazan- 

based (50-mg dose) concomitant therapy as a 
first-line treatment for H. pylori were 90.5% and 
96.2% on ITT and PP analyses, respectively.

2.	A 10-day tegoprazan-based concomitant regimen 
may prove beneficial for patients with dual met-
ronidazole (MET)/clarithromycin (CLA)-resistant 
strains, despite high CLA and MET MIC values.

3.	Given the increasing resistance to CLA and MET 
and the declining rates of clinical response to PPI-
based triple therapy, which have become a globally 
challenging issue, a tegoprazan-based concomi-
tant regimen may be more effective for H. pylori 
eradication.
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