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Aims: Nocturnal acid breakthrough has been considered an unmet need of proton-
pump inhibitors. Tegoprazan, a novel potassium-competitive acid blocker, is expected
to show improved properties for this unmet need. This study was aimed to compare
night-time acid suppression by tegoprazan with that by vonoprazan or esomeprazole,
and to explore the effect of CYP2C19 phenotypes on acid-suppressive effects.
Methods: A randomized, open-label, 3-period, 6-sequence crossover study was con-
ducted. A single oral dose of tegoprazan 50 mg, vonoprazan 20 mg or esomeprazole
40 mg was administered at night in each period. Continuous intragastric pH was
monitored at baseline and after each dosing.

Results: Sixteen healthy subjects (6 CYP2C19 extensive metabolizers, 5 intermediate
metabolizers, 5 poor metabolizers) completed the study. After a single dose of
tegoprazan, intragastric pH increased more rapidly to over 4 at approximately 1 hour
compared to the other treatments, and elevated intragastric pH was maintained sta-
bly at night. Tegoprazan exhibited night-time acid suppression for slightly but not sig-
nificantly longer than vonoprazan, and greater than esomeprazole; % time at pH > 4
at night was 66.0%, 60.5% and 36.1% for tegoprazan, vonoprazan and esomeprazole,
respectively. Night-time acid suppression by tegoprazan and vonoprazan was not
dependent on CYP2C19 phenotypes, while that by esomeprazole tended to be
influenced by CYP2C19 phenotypes.

Conclusion: Tegoprazan produced more rapid, potent and well sustained night-time acid
suppression vs. vonoprazan or esomeprazole when administered at night. Furthermore,
tegoprazan showed no CYP2C19 phenotype dependency in acid suppression. It sug-
gests the potential of tegoprazan, especially in preventing nocturnal acid breakthrough.

KEYWORDS
CYP2C19 genetic polymorphisms, gastroesophageal reflux disease, nocturnal acid
breakthrough, potassium-competitive acid blocker, proton-pump inhibitor
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1 | INTRODUCTION

Gastroesophageal reflux disease (GERD) is 1 of the most frequent gas-
tric acid-related disorders and is caused by abnormal reflux of gastric
contents into the oesophagus, resulting in various symptoms, includ-
ing heartburn and regurgitation.! Gastric acid suppression, especially
maintaining gastric acidity at a pH 2 4.0, is important for controlling
GERD, and proton-pump inhibitors (PPIs) have been widely used as
the most successful agents.z’3 Nonetheless, PPls, the mainstay thera-
pies for GERD, have some unmet needs such as nocturnal acid break-
through and CYP2C19 phenotype-related variability in efficacy.

Treatment failures, particularly reflux episodes at night, which is
known as nocturnal acid breakthrough, have been continuously noted
in patients with GERD, even those on twice-daily PPI therapies.*>
This failure might be provoked by class-specific factors of PPIs, includ-
ing short half-lives (t,,) and irreversible binding to H*/K* ATPase,®”
which result in reduced exposure to proton pumps synthesized at
night. In addition, gastric acid secretion has a circadian profile that
peaks between 10 PM and 2 AM, which may represent a fundamental
cause of this phenomenon.® Since nocturnal acid breakthrough may
cause night-time heartburn and/or wakening by cough or stuffiness,
ultimately affecting sleep quality and daytime functioning,”*° it is
important to control the gastric acid secretion at night in patients
with GERD.

CYP2C19 genetic polymorphisms lead to interpatient variabilities
in efficacy or the incidences of adverse events related to PPI thera-
pies.! Most PPIs are predominantly metabolized by CYP2C19, and
thus the CYP2C19 genotype influences the inactivation of PPIs, with
the resulting changes in their systemic exposure and acid-suppressive
effects.’* Despite the lower involvement of CYP2C19 in metabolism
than other PPIs, esomeprazole showed significant differences in the
extent of acid suppression depending on CYP2C19 phenotypes in
previous clinical studies.!>® Moreover, the efficacies of PPls may be
sensitive to ethnicities due to the substantial ethnic difference in the
frequencies of CYP2C19 alleles.***°

Potassium-competitive acid blockers (P-CABs) are a novel anti-
secretory class of drugs for acid-related diseases, and, currently,
tegoprazan, vonoprazan and so on are commercially available. By pro-
ducing more profound acid inhibition than PPIs due to prolonged t4,»
and reversible inhibition of H" /K" ATPase, P-CABs are anticipated to
sufficiently manage nocturnal acid breakthrough. In fact, vonoprazan
is superior to conventional PPls in suppressing gastric acid secretion
at night.2¢” In addition, P-CABs have elimination pathways irrelevant
to CYP2C19, as they are mainly metabolized by CYP3A4.278 |n a
previous study of vonoprazan, no difference in its efficacy was
observed according to CYP2C19 phenotypes.'?*?

Tegoprazan is a newly developed P-CAB approved for the treat-
ment of GERD, gastric ulcers and Helicobacter pylori eradication in the
Republic of Korea. Tegoprazan is rapidly absorbed with a time to
reach a maximum concentration (T ranging from 0.5 to 1.5 hours
and eliminated with a mean tq,, of 3.7 to 5.4 hours.2%2! Notably, it
exhibits a relatively faster onset of action than other P-CABs and

PPIs.2%2* Similar to vonoprazan, tegoprazan is also expected to show
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What is already known about this subject

e Proton-pump inhibitors (PPIs), the mainstay therapies for
gastroesophageal reflux disease, have some unmet needs
such as nocturnal acid breakthrough and CYP2C19 phe-
notype-related variability in efficacy.

e Considering more profound acid suppression than PPls

pathway irrelevant to CYP2C19,

tegoprazan, a novel potassium-competitive acid blocker,

and elimination

is expected to show improved properties for these unmet
needs of PPIs.

What this study adds

e Tegoprazan produced more rapid, potent and well

sustained night-time gastric acid suppression vs.
vonoprazan or esomeprazole, suggesting the advanta-
geous properties of tegoprazan in managing nocturnal
acid breakthrough.

e CYP2C19 phenotypes did not meaningfully influence gas-
tric acid suppression by tegoprazan, indicating that the
same dosing regimen of tegoprazan is applicable to all

consideration  for  CYP2C19

patients  without

polymorphisms.

improved properties compared to PPIs, including nocturnal acid break-
through and CYP2C19 phenotype-dependent efficacy.

To date, however, no studies have directly compared acid-
suppressive effects, especially at night, among P-CABs, including
tegoprazan, and PPls. Furthermore, the extent of night-time gastric
acid suppression by tegoprazan has never been explored stratified by
CYP2C19 phenotypes. This study aimed to compare gastric acid sup-
pression at night by tegoprazan 50 mg with that by vonoprazan
20 mg or esomeprazole 40 mg, and to explore whether the night-time
acid-suppressive effect of each treatment was influenced by
CYP2C19 phenotypes.

2 | METHODS

21 | Subjects and study design

The study protocol and informed consent form were reviewed and
approved by the Korean Ministry of Food and Drug Safety and the
Institutional Review Board of Seoul National University Hospital. This
study was conducted in accordance with the Korean Good Clinical
Practice guidelines and the tenets of the Declaration of Helsinki
(ClinicalTrials.gov No. NCT04231136). Written informed consent was


http://ClinicalTrials.gov
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obtained from all subjects before any procedures related to this study
were conducted.

Eligible subjects were healthy Koreans without H. pylori infection
who were 19-65 years old with a body weight 245 kg and body mass
index of 17.5-30.5 kg/m?. Additionally, subjects who were classified
as CYP2C19 ultrarapid metabolizers carrying CYP2C19*17 allele, who
had evidence or a history of gastrointestinal diseases likely to affect
drug absorption, and/or whose aspartate aminotransferase or alanine
aminotransferase level was >3 times the upper normal limit were
excluded.

This
3-treatment, 3-period, 6-sequence crossover design. Considering the

study had a randomized, open-label, single-dose,
exploratory nature of the study objectives, the calculation of study
power was not considered for determining the sample size. Using the
CYP2C19 phenotype as a stratification factor, 6 subjects per pheno-
type were randomly assigned to 1 of 6 sequences. According to the
assigned sequence, subjects received 1 of the following 3 treatments
with 150 mL of water at around 10 PM after at least 3 hours of
fasting in each period: a single oral dose of tegoprazan 50 mg (K-CAB
Tab., HK inno. N Corp., Seoul, Republic of Korea), vonoprazan 20 mg

(Vocinti Table 20 mg, Takeda Pharmaceutical Co., Ltd., Tokyo, Japan)

Pharmaceutical Co., Ltd., Seoul, Republic of Korea; Figure 1). The
wash-out period between each treatment was 7 days, which was

more than 5 times the t;, of all treatments.*%-2%22

2.2 | CYP2C19 genotyping

Genomic DNA was extracted from whole blood using the Gentra Pur-
egene Blood Kit (Qiagen, Hilden, Germany), as previously described.?®
Polymerase chain reaction (PCR) for amplification of the 5'-
untraslated region and exons 4 and 5 of CYP2C19 was performed with
in-house primers. PCR was performed with a Veriti 96-Well Thermal
Cycler (Thermo Fisher Scientific, Waltham, MA, USA) at 94°C for
3 minutes followed by 35 cycles of 94°C for 30 seconds, 55°C for
30 seconds and 72°C for 1 minute. Direct sequencing of the PCR
products was performed using an ABI Prism 3730xI DNA Analyzer
(Thermo Fisher Scientific). According to the results, CYP2C19*1, *2, *3
and *17 alleles were identified. The subjects were categorized into
3 subgroups: extensive metabolizers (EM, including *1/*1 diplotypes);
intermediate metabolizers (IM, including *1/*2 and *1/*3 diplotypes);
and poor metabolizers (PM, including *2/*2, *2/*3 and *3/*3

FIGURE 1

Study design. Night was defined as the period of 12 hours from 22:00 to 10:00 hours

or esomeprazole 40mg (Nexium Table 40mg, AstraZeneca diplotypes).
Night-time Night-time
Day -1 Day 1 | Wash-out Day 8 | Wash-out Day 15
Baseline pH Post-dose pH Post-dose pH Post-dose pH
monitoring I monitoring I monitoring I monitoring
Drug Drug Drug
administration administration administration
4 N\ 4 N\ 4 N\
Tegoprazan Esomeprazole Vonoprazan
Sequence 1 50 mg 40 mg 20 mg
\§ J - J .
4 N\ 4 2\ 4
Vonoprazan Tegoprazan Esomeprazole
Sequence 2 20 mg 50 mg 40 mg
- J . J -
e e N -
Sequence 3 Esomeprazole Vonoprazan Tegoprazan
qu 40 mg 20 mg 50 mg
- J N\ J -
~
Vonoprazan Esomeprazole Tegoprazan
Sequence 4 20 mg 40 mg 50 mg
. / .
Sequence 5 Esomeprazole Tegoprazan Vonoprazan
q 40 mg 50 mg 20 mg
Tegoprazan Vonoprazan Esomeprazole
Sequence 6 50 mg 20 mg 40 mg
- J . J -
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2.3 | Intragastric pH monitoring

Continuous intragastric pH was monitored at baseline (Day —1) and
after each dosing (Days 1, 8 and 15) using a Digitrapper PH-Z
recorder (Medtronic) and VersaFlex pH Catheters (Alpine Biomed
Corporation/Natus Medical). The observed intragastric pH data up to
12 hours from the start of monitoring were used to calculate night-
time pharmacodynamic (PD) parameters, including the percentage of
time that the intragastric pH was over 4 (% time at pH 2 4), median
pH, mean pH and the percent decrease from baseline in the inte-
grated gastric acidity (A integrated gastric acidity [%]). A Integrated
gastric acidity (%) was calculated as [(integrated gastric acidity at base-
line — integrated gastric acidity after dosing) / (integrated gastric acid-
ity at baseline) x 100]. Night was defined as the period of 12 hours
(22:00-10:00 h),*1%24 and 8-hour night-time interval (22:00-
06:00 hours) was additionally explored.

24 | Safety evaluation

Throughout the study, adverse events (AEs) were monitored, and clini-
cal laboratory tests, vital signs, physical examinations and 12-lead elec-
trocardiograms were assessed. In addition, serum gastrin levels and
pepsinogen /Il ratios were measured before and after each treatment.
The investigators determined whether each finding from the safety

evaluation was clinically significant and related to the treatment.

2.5 | Statistical analysis

All statistical analyses were conducted using SAS software (version
9.4, SAS Institute Inc., NC, USA), and a P-value <.05 was considered
statistically significant. Baseline demographics were compared among
CYP2C19 phenotypes using the Kruskal-Wallis test. The night-time
PD parameters were summarized by treatments and CYP2C19 pheno-
types per treatment. Analysis of variance (ANOVA) was performed for
the night-time PD parameters of each treatment, and the extent of
gastric acid suppression by tegoprazan 50 mg was compared with that
by vonoprazan 20 mg or esomeprazole 40 mg. Additionally, ANOVA
was performed for the night-time PD parameters of each CYP2C19
phenotype per treatment, and the effect of CYP2C19 phenotypes on
acid suppression by each treatment was explored by calculating the
point estimates of mean differences between CYP2C19 phenotypes
(CYP2C19 IM - CYP2C19 EM; CYP2C19 PM - CYP2C19 EM) with

the corresponding 2-sided 95% confidence intervals (Cls).

3 | RESULTS

3.1 | Study population

Nineteen healthy Korean subjects (7 EMs, 6 IMs and 6 PMs) were
enrolled and randomized. Of those, 3 subjects withdrew from the
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study: 1 EM and 1 PM before the first dosing, and 1 IM before the
second dosing. Consequently, 16 subjects (6 EMs, 5 IMs and 5 PMs)
completed the study. There were no statistically significant differ-
ences in the demographics among CYP2C19 phenotypes (Table S1).

Intragastric pH was analysed in 16 subjects (6 EMs, 5 IMs and
5 PMs) who had completed the study and had intragastric pH data for
>95% of the total monitoring time, and safety was evaluated in
17 subjects (6 EMs, 6 IMs and 5 PMs) who had been administered the
treatment at least once.

32 | PD

Tegoprazan 50 mg showed more rapid suppression of gastric acid
secretion than vonoprazan 20 mg and esomeprazole 40 mg. Mean
intragastric pH reached >4 at approximately 1 hour after a single dose
of tegoprazan 50 mg, and at approximately 4 hour after a single dose
of vonoprazan 20 mg or esomeprazole 40 mg. Afterwards, during the
night, the elevated intragastric pH was consistently maintained above
4 for tegoprazan 50 mg and vonoprazan 20 mg; however, it dropped
below 4 intermittently for esomeprazole 40 mg (Figure 2).

Gastric acid suppression at night by tegoprazan 50 mg tended to
be longer, not statistically significantly, than that by vonoprazan
20 mg (% time at pH 2 4 at night: 66.0% for tegoprazan vs. 60.5% for
vonoprazan, P=.30), and was statistically greater than that by
esomeprazole 40 mg (% time at pH 2 4 at night: 66.0% for tegoprazan
vs. 36.1% for esomeprazole, P < .0001; Figure 3, Table 1). Night-time
median pH and mean pH values were >4 for tegoprazan 50 mg and
vonoprazan 20 mg, but <4 for esomeprazole 40 mg (Table 1). During
the 8 hours of night, tegoprazan 50 mg exerted greater acid suppres-
sion than vonoprazan 20 mg and esomeprazole 40 mg, which were
similar trends to those during the entire night (Table S2).

Baseline intragastric pH profiles at night were comparable among
all CYP2C19 phenotypes (Table 1). Mean night-time intragastric pH-
time profiles after each treatment did not differ meaningfully
according to CYP2C19 phenotypes (Figure S1). The extent of gastric
acid suppression at night by tegoprazan 50 mg and vonoprazan 20 mg
did not depend on CYP2C19 phenotypes; however, that by
esomeprazole 40 mg showed trends of being influenced by CYP2C19
phenotypes, although not statistically significant (Figures 3 and 4,
Table 1). Night-time PD parameters for esomeprazole 40 mg tended
to increase in order of EM, IM and PM.

3.3 | Safety

In all treatments, serum gastrin levels were elevated after dosing, but
not clinically significant, and recovered closely to their baselines. The
degree of increase in gastrin levels was not significantly different
among treatments [Aserum gastrin: 11.2 pg/mL for tegoprazan vs.
26.3 pg/mL for vonoprazan vs. 7.1 pg/mL for esomeprazole (P = .11)].
Additionally, the pepsinogen I/l ratio did not change meaningfully in
any of the treatments.
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—— Tegoprazan 50 mg (n=16)

— Vonoprazan 20 mg (n=16)
—— Esomeprazole 40 mg (n=16)
—— Baseline (Pre-dose) (n=16)

Mean night-time intragastric pH
N w -l|> ()] (e}

—_
1

o

Time after dosing (h)

FIGURE 2 Mean night-time intragastric pH-time profiles at baseline (predose) and after a single oral administration of tegoprazan 50 mg,

vonoprazan 20 mg or esomeprazole 40 mg under fasted condition. The background shadow represents standard deviation. Night was defined as
the period of 12 hours from 22:00 to 10:00 hours

% Time pH 24

Baseline  Tegoprazan Vonoprazan Esomeprazole

(Pre-dose) 50 mg 20 mg 40 mg
(n=16) (n=16) (n=16) (n=16)
Total
P=063 100 P =0.90 100
80 80
=029
% i T i : . |
i =0.71 :
T 5 60 L 60 - pzoml ...
S ® © ;
[0} E £ .
E i 40 = 40
® e ®
20 20
CYP2C19 EM CYP2C19 IM CYP2C19 PM 0 CYP2C19 EM CYP2C19 IM CYP2C19 PM
CYP2C19 EM CYP2C19 IM CYP2C19 PM (n=6) (n=5) (n=5) (n=6) (n=5) (n=5)
(n=6) (n=5) (n=5)
Vonoprazan 20 m Esomeprazole 40 m
Tegoprazan 50 mg P 9 someprazole 40 mg

FIGURE 3 Mean night-time percentage of time that the intragastric pH was over 4 (% time at pH 2 4) for (A) each treatment in all CYP2C19

phenotypes, and for (B) tegoprazan 50 mg, (C) vonoprazan 20 mg and (D) esomeprazole 40 mg according to CYP2C19 phenotypes. Night was
defined as the period of 12 hours from 22:00 to 10:00 hours

Throughout the study, 3 treatment-emergent AEs were reported treatment-emergent AEs were mild in intensity, and no serious AEs

in 3 subjects: 1 case (thermal burn; not related) in 1 subject after the occurred. No clinically significant issues or changes in clinical labora-

tory tests, vital signs, physical examinations or 12-lead electrocardio-
unlikely) in 1 subject after the administration of vonoprazan. All grams were observed.

administration of tegoprazan and 2 cases (dyspepsia and nausea;
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esomeprazole 40 mg under fasted condition
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Night-time pharmacodynamic parameters after a single oral administration of tegoprazan 50 mg, vonoprazan 20 mg or

Night (22:00-10:00 h)

Treatment n % time at pH 2 4 Median pH Mean pH A integrated gastric acidity (%)
Baseline (predose) Total 16 1.3+1.8 1.7+0.1 1.8+0.2 -
CYP2C19 EM 6 13+18 1.8+0.1 1.9+0.2 -
M 5 1.7+21 1.7+01 1.8+0.2 -
PM 5 09+18 1.7+0.1 1.7+0.2 -
Tegoprazan 50 mg Total 16 66.0 £ 15.7 49 +0.9 4.6 +0.7 88.0+7.7
CYP2C19 EM 6 63.5+15.2 50+0.9 4.6 +0.6 86.7 £9.4
IM 5 66.9 £22.6 48+13 4708 912+44
PM 5 68.1 £ 10.8 51+08 4.7 £0.7 86.6 +8.7
Vonoprazan 20 mg Total 16 60.5+13.5 56+1.2 4.7 £0.6 67.7 +15.8
CYP2C19 EM 6 62.9 £20.8 56+17 48+0.9 67.5+16.5
M 5 579 +54 56+1.0 4.6+0.3 63.6 £ 18.9
PM 5 60.2£9.9 56+0.8 4.7 £0.5 72.1+£139
Esomeprazole 40 mg Total 16 36.1+14.7 3.1+09 35+£05 66.4 +25.2
CYP2C19 EM 6 30.5+12.1 27+0.6 33+05 532+ 334
IM 5 37.3+15.7 29+09 3.5+0.6 772+ 6.6
PM 5 41.6+17.1 3.7+09 37+06 714 +224
Data are expressed as mean * standard deviation.
EM, extensive metabolizer; IM, intermediate metabolizer; PM, poor metabolizer.
(A) % Time pH 24 (B) Median pH (C) Mean pH

® CYP2C19 IM - CYP2C19 EM
4 CYP2C19 PM - CYP2C19 EM

Tegoprazan 50 mg Tegoprazan 50 mg

® CYP2C19IM - CYP2C19 EM

® CYP2C19 IM - CYP2C19 EM
4 CYP2C19 PM - CYP2C19 EM

4 CYP2C19 PM - CYP2C19 EM

Tegoprazan 50 mg

I — |

Vonoprazan 20 mg Vonoprazan 20 mg

Vonoprazan 20 mg
—_——

—_—

Esomeprazole 40 mg Esomeprazole 40 mg

Esomeprazole 40 mg

— —
3 20 -0 0 10 20 30 2 A 0 1 2 2 A 0 1 2

Point estimate of mean difference with 95% confidence interval

Point estimate of mean difference with 95% confidence interval

Point estimate of mean difference with 95% confidence interval

FIGURE 4 Point estimates and 95% confidence intervals of the mean differences between CYP2C19 phenotypes for night (A) percentage of
time that the intragastric pH was >4 (% time at pH 2 4), (B) median pH and (C) mean pH after a single oral administration of tegoprazan 50 mg,
vonoprazan 20 mg or esomeprazole 40 mg under fasted condition. Night was defined as the period of 12 hours from 22:00 to 10:00 hours

4 | DISCUSSION

Despite the use of various approaches, including twice daily PPI thera-
pies, PPIs with longer t1,, and the additional bedtime dosing of hista-
mine 2 receptor antagonists, the management of nocturnal acid
breakthrough with PPIs has experienced limitations.*>2>"2” As shown
in this study, night-time acid suppression by tegoprazan 50 mg and
vonoprazan 20 mg, which are P-CABs, was clearly greater than that
by esomeprazole 40 mg, a PPI, and sufficient even with a single dose.
It is consistent with the findings of a previous study of vonoprazan

8

and esomeprazole,?® and seems to be due to differences in the

mechanisms of action between P-CABs and PPIs, such as reversible
vs. irreversible inhibition of H*/K* ATPase. These results suggest the
advantageous properties of P-CABs, including tegoprazan, compared
to PPIs, particularly in managing nocturnal acid breakthrough.

After a single dose of each treatment, times to reach intragastric
pH = 4 were observed at approximately 1 hour for tegoprazan 50 mg,
and approximately 4 hours for vonoprazan 20 mg and esomeprazole
40 mg. The differences identified in this study are consistent with the
results from previous studies.?®?%2? Since all of the treatments are
known to be rapidly absorbed with comparable T,y values,}?2022

this phenomenon may have been ascribed to the mechanism of action
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of PPIs and the characteristics of each treatment.2>3°3! Meanwhile,
the necessity for on-demand therapy to control the reflux symptoms
of patients with GERD has steadily emerged.3? In several studies, on-
demand therapy with vonoprazan exhibited similar efficacy to PPI
maintenance therapy for patients with mild reflux oesophagitis or

non-erosive reflux disease,>>*

which implies the potential of P-CABs
for the rapid control of the acute symptoms of GERD. In terms of on-
demand therapy for GERD, the faster onset of action of tegoprazan
can act as a favourable feature, even expecting superiority to
vonoprazan.

Although tegoprazan is known to be predominantly metabolized
by CYP3A4 based on in vitro studies, the current study investigated
the association between CYP2C19 phenotypes and the acid-
inhibitory effect of tegoprazan, considering the significance of
CYP2C19 genetic polymorphisms in clinical settings. The plasma drug
concentrations of each treatment were not measured because of clear
exposure-response relationships for antisecretory agents, including P-
CABs and PPIs, as previously reported.>>3¢ In consequence, CYP2C19
phenotypes did not meaningfully influence gastric acid suppression by
tegoprazan, which indicates that tegoprazan undergoes negligible
CYP2C19-mediated metabolism in vivo. Based on these results, it is
considered that CYP2C19 polymorphisms have no clinically significant
effect on the efficacy of tegoprazan, thereby suggesting no necessity
for dose adjustment according to CYP2C19 genotypes. The findings
of this Korean study, evaluated in a balanced manner for CYP2C19
phenotype, may be generalized to other populations including
Caucasian.

This study showed that the acid-suppressive effects of
tegoprazan and vonoprazan are insensitive to CYP2C19 polymor-
phisms, whereas that of esomeprazole is not, although not statisti-
cally significant. The absence of statistical significance in the acid-
inhibitory effect of esomeprazole according to CYP2C19 phenotypes
might be attributed to the relatively small sample size. Likewise, a
previous similar-size study with 19 subjects produced the findings
that % time at pH 2 4 for esomeprazole tended to be influenced by
CYP2C19 phenotypes, but not statistically significantly.®” When esti-
mated with a 80% statistical power at a 5% level of significance
based on the results of the current study, over 26 subjects per phe-
notype would be needed to achieve statistically significant differ-
ences between CYP2C19 phenotypes in % time at pH >4 for
esomeprazole.

The current study is the first to compare night-time gastric acid
suppression by tegoprazan, vonoprazan and esomeprazole. However,
these results should be translated with caution after considering some
limitations of the study. First, this exploratory study included only
H. pylori-negative healthy subjects, not patients with gastrointestinal
disorders, including GERD. Because several studies have proposed
that the H. pylori status is related to the extent of gastric acid secre-
tion and the presence of nocturnal acid breakthrough,>3® the results
should be extrapolated carefully to patients, especially with H. pylori
infection. Second, the extent of acid suppression was assessed after a
single administration of each treatment. But the results appear mean-

ingful to identify the trends observed for different treatments in this

study, and further confirmation studies with multiple doses may be
required. Based on dose-dependent acid inhibition by the treatments
as previously reported, the trends following multiple doses are
expected to be comparable with those in this single-dose study.?203¢
Finally, all subjects received their assigned treatment at night, around
10 PM; however, evening dosing is slightly different from real clinical
settings in which antisecretory agents are usually taken.

In conclusion, tegoprazan 50 mg produced more rapid, potent
and well sustained night-time gastric acid suppression vs. vonoprazan
20 mg or esomeprazole 40 mg when it was administered at night and
showed no CYP2C19 phenotype dependency in acid suppression.
These results suggest the potential of tegoprazan, especially in
preventing nocturnal acid breakthrough.
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