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evaluate the acid-inhibitory effect of
vonoprazan (20 mg and 40 mg) in patients
with proton-pump inhibitor-resistant
erosive esophagitis
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Kentaro Kudou, Akira Nishimura, Naoki Hiramatsu, Eiji Umegaki and Kiyoshi Ashida

Abstract

Background: Standard treatment for patients with erosive esophagitis (EE) is proton-pump
inhibitors (PPIs], but some patients are resistant to PPls. We aimed to evaluate the acid-
inhibitory effects and efficacy of a novel potassium-competitive acid blocker (vonoprazan) in
patients with PPI-resistant EE.

Methods: This randomized, double-blind, multicenter study of vonoprazan evaluated gastric
and esophageal pH over a 24-hour period as the primary endpoint and EE healing rate as the
secondary endpoint. Following a 7 to 14-day run-in period (lansoprazole 30 mg treatment),

patients with endoscopically confirmed PPI-resistant EE received vonoprazan 20 mg or 40 mg

for 8 weeks.

Results: Patients were randomized to receive vonoprazan 20 mg (n = 9) or 40 mg (n =

10). Over a 24-hour period; both groups showed a significant increase from baseline in the
percentage of time gastric pH = 4, referred to as pH 4 holding time ratio (HTR): an increase
from 73.21% to 96.46% in the 20 mg group, and from 69.97% to 100.00% in the 40 mg group.
Increases from baseline in esophageal pH 4 HTRs were not significant. The 40 mg group
showed greater increases in gastric and esophageal pH 4 HTRs compared with the 20 mg
group, but differences between groups were not significant. After 8 weeks’ treatment, the
healing rate in subjects with baseline EE grades A-D was 60.0% (3/5 patients] in the 20 mg
group and 71.4% (5/7 patients) in the 40 mg group. Vonoprazan was generally well tolerated.
One patient (40 mg group) experienced four treatment-emergent adverse events (TEAEs])
(unrelated to study drug), leading to study discontinuation.

Conclusions: Vonoprazan 20 mg and 40 mg effectively inhibited gastric acid secretion over a
24-hour period with significantly increased gastric pH 4 HTR, and resulted in an EE healing
rate > 60.0% in this study. Vonoprazan treatment may be valuable for patients with PPI-
resistant EE

Keywords: erosive esophagitis, esophageal pH monitoring, gastroesophageal
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reflux,
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Gastroesophageal reflux disease (GERD) is esti-
mated to affect 10-20% of the adult population in
the western world and 2.5-7.8% of the population
in East Asia [Dent ez al. 2005; Maradey-Romero

and Fass, 2014]. Symptoms of GERD include
heartburn and acid regurgitation, which can
severely reduce quality of life in patients. The
prevalence and chronic nature of the disease also
constitute a significant burden on the healthcare
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systems and economies of affected countries.
GERD can be classified into two broad categories:
nonerosive reflux disease (NERD) and erosive
esophagitis (EE). EE is characterized by injury to
the esophageal mucosa, which results from expo-
sure to refluxate [Altomare et al. 2013].

The severity of the mucosal injury can be graded
according to criteria outlined in the Los Angeles
(LA) Classification system using endoscopic
examination [Lundell ez al. 1999].

Proton-pump inhibitors (PPIs) are currently the
standard treatment for EE, owing to their high
efficacy for EE healing [Cicala et al. 2013].
Despite the effectiveness of PPIs, a significant
proportion of patients with EE have been shown
to be resistant to PPI treatment. Approximately
10-15% of patients do not achieve complete
healing following 8 weeks of treatment with
PPIs [Maradey-Romero and Fass, 2014].
Despite continued treatment with PPIs, 15—
23% of EE patients with LA grades A and B and
24-41% of EE patients with LA grades C and D
experience a relapse within 6 months [Maradey-
Romero and Fass, 2014]. It has been suggested
that insufficient acid inhibition is a major reason
for the lack of EE healing observed in some
patients. Of note, some PPIs are able to provide
effective acid inhibition during the day, but have
been found to be less effective overnight [Morelli
et al. 2011].

Vonoprazan (TAK-438) is a novel, potassium-
competitive acid blocker developed by Takeda
Pharmaceutical Company Limited. Vonoprazan
has a different mechanism of action and a number
of advantages compared with PPIs; it does not
require an acidic environment for activation, it is
acid stable, and it has been shown to rapidly exert
an acid-inhibitory effect (PPIs require 3-5 days
for maximal effect). Preclinical studies demon-
strated that the acid inhibition achieved by vono-
prazan was more potent and longer lasting than
that with PPIs [Hori ez al. 2010, 2011; Matsukawa
et al. 2011]. Importantly, recent clinical trials
have also shown vonoprazan to be noninferior to
the PPI lansoprazole in terms of EE healing
[Ashida er al. 2015, 2016]. Furthermore, Ashida
and coworkers showed that at doses of 20 mg and
40 mg, vonoprazan was more effective than lanso-
prazole in some patients with severe EE (LA
grades C/D) [Ashida ez al. 2015]. This suggests
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Figure 1. Study design and treatment periods.

that vonoprazan may be useful for treating
patients with EE who have not completely
responded to standard doses of PPIs.

The objectives of this study were to evaluate the
acid-inhibitory effects and the efficacy of vono-
prazan at two different doses (20 mg and 40 mg)
in patients with PPI-resistant EE.

Materials and methods

Study design

This was a randomized, double-blind, multi-
center study to evaluate the acid-inhibitory effects
and the efficacy of vonoprazan (20 mg and 40
mg) in patients with PPI-resistant EE. The study
consisted of a run-in period (7-14 days) followed
by an 8-week treatment period (Figure 1). This
study was conducted between 10 August 2012
and 17 September 2013 at eight sites in Japan.
Approval for this study was obtained from the
institutional review board at each study site and
the study was conducted in accordance with the
World Medical Association Declaration of
Helsinki, the International Conference on
Harmonization Harmonized Tripartite Guideline
for Good Clinical Practice, and applicable
Japanese regulatory requirements. All patients
were required to provide written consent in order
to participate in the study. This study was regis-
tered at ClinicalTrials.gov with the identifier
NCT01630746.

Study population

In order to be eligible for the study, patients had
to be male or female, aged 20 years or older, and
should have been receiving regular doses (or
higher) of PPIs (lansoprazole 30 mg, omeprazole
20 mg, rabeprazole 10 or 20 mg, or esomeprazole
20 mg) for treatment of EE for at least 8 weeks
until the start of the run-in period. At 2 days
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before the end of the run-in period, patients had
to have endoscopically confirmed EE with an LA
grade between A and D, despite previous treat-
ment with regular (or higher) doses of PPIs and
treatment with 30 mg of lansoprazole (compli-
ance level = 80%) during the run-in period. The
main exclusion criteria were: esophageal compli-
cations other than Schatzki’s ring and Barrett’s
esophagus; history of surgery or treatment affect-
ing gastroesophageal reflux; upper gastrointesti-
nal bleeding, or gastric or duodenal ulcer
(characterized by a defective mucosa with white
coating) at the start of the run-in period; cur-
rently or previously affected by Zollinger-Ellison
syndrome; history of hypersensitivity or allergies
to vonoprazan (including formulatory compo-
nents) or PPIs; requiring treatment with excluded
medications (medications for the gastrointestinal
tract or for Helicobacter pylori eradication, strong
CYP3A4 inhibitors, and other medications for
which concomitant use with lansoprazole was
contraindicated); serious neurological, cardio-
vascular, pulmonary, hepatic, renal, metabolic,
gastrointestinal, urologic, endocrinologic, or
hematologic disorders; presence of acquired
immunodeficiency syndrome or hepatitis, or a
positive test for the hepatitis B surface antigen or
the hepatitis C virus antibody.

Randomization and treatment

During the run-in period, patients received 30 mg
of lansoprazole orally once daily for at least 7 days
and up to a maximum of 14 days. Randomization
of the patients occurred at the end of the run-in
period, following confirmation of EE (by endos-
copy) by the study investigator, the day before the
treatment period was due to begin. Patients were
randomly assigned to receive 20 mg of vono-
prazan or 40 mg of vonoprazan in a 1:1 ratio,
according to a prespecified randomization sched-
ule generated by randomization personnel desig-
nated by the sponsor. During the treatment
period, patients received the designated dose of
vonoprazan orally once daily for 8 weeks.

Outcome measures

Acid-inhibitory effect (pharmacodynamics). The
primary pharmacodynamic endpoints were the
time course of both gastric and esophageal pH
changes over 24 hours at steady state during the
treatment period. These changes were measured
as the percentage of time the pH was =4, referred

to as the pH 4 holding time ratio (HTR). Gastro-
esophageal pH monitoring of patients (over a
24-hour period) was carried out twice; once on
the day before the end of the run-in period (fol-
lowing at least 6 days of receiving lansoprazole),
constituting the baseline and once 2 weeks after
the start of the treatment period (following at
least 7 days of vonoprazan treatment). Gastro-
esophageal pH was measured for at least 24 hours
using a glass pH electrode (CM-200W; Chemical
Instruments, Tokyo, Japan) and a pH monitor
(PH-101ZG; Chemical Instruments, Tokyo,
Japan). The catheter-guided pH electrode was
calibrated using standard pH 4 and pH 7 solu-
tions before being inserted transnasally into the
patient’s stomach; correct positioning of the
probe was confirmed by X-ray.

Evaluation of efficacy. The secondary endpoint
of the study was the EE healing rate after 8 weeks
of treatment with vonoprazan. Healing was
defined as having no endoscopically confirmed
mucosal breaks. The EE healing rate was defined
as the percentage of patients with endoscopically
confirmed EE healing, as decided by the investi-
gator. Photographs of each patient’s esophagus
under fasting conditions was examined by the
investigator, who graded the severity of the EE
according to the LA classification system. In this
study, no mucosal break was classified as grade
0. Patients were enrolled in the study based on
the assessment of the severity of their EE at
baseline by the investigator. A central adjudica-
tion committee (CAC) also assessed and graded
the severity of EE in patients at baseline, accord-
ing to the LA classification system. The analysis
of healing rate excluded patients for whom base-
line EE was classified as grade 0 by the CAC.
However, the originally planned healing rate
analysis was to have been conducted using the
investigator-determined classifications of EE
grade.

Safety and tolerability. Safety variables assessed
included treatment-emergent adverse events
(TEAES), serious adverse events (SAEs), clinical
laboratory test values, electrocardiogram (ECGQG)
findings, vital signs, and levels of serum gastrin
and pepsinogen I/II.

Statistical analysis
A sample size of 10 patients per group (20 in
total) was planned for evaluation of the primary
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Figure 2. Patient disposition [CONSORT flow chart).

endpoint; the sample size for this study was based
on what was considered feasible and was not sta-
tistically derived. The full analysis set and the
safety analysis set were defined as all patients who
were randomized and received at least one dose of
vonoprazan. For the primary endpoint, the gas-
tric and esophageal pH 4 HTRs and their changes
from baseline were described using descriptive
statistics and two-sided 95% confidence intervals
(CIs) for each group. The point estimate of the
difference in change from baseline between
groups (40 mg group—20 mg group) was calcu-
lated for gastric and esophageal pH 4 HTRs with
95% ClIs using an analysis of variance with treat-
ment group as a fixed effect. The analyses of gas-
tric and esophageal pH 4 HTRs over the 24-hour
period were also repeated for the same measure-
ments made during the two 12-hour periods. For
the secondary endpoint, the point estimate and
two-sided 95% CI of the healing rate were calcu-
lated. The point estimate and the two-sided 95%

2 [ Allocation }
Allocated to intervention vonoprazan 20 mg Allocated to intervention vonoprazan 40 mg
(n=9) (n=10)
+ Received allocated intervention (n=9) + Received allocated intervention (n=10)

y [ Follow-Up W ¥

LS J
Discontinued intervention (n=0) Discontinued intervention (n=1)
+ Withdrawal due to adverse events (n=1)

v [ Analysis 1 ¥
Full analysis set and safety analysis set (n=9) Full analysis set and safety analysis set (n=10)
Per-protocol set (n=9) Per-protocol set (n=9)

CI of the difference in EE healing rates between
the groups were also calculated. Data analyses
were performed using SAS release 9.2 (SAS
Institute Inc., Cary, NC, USA).

Results

Demographic and baseline clinical

characteristics

A total of 25 patients provided informed consent
and of these, six patients were not randomized;
one patient did not meet the inclusion criteria and
five patients were excluded for ‘other’ reasons
(Figure 2). Of the 19 patients randomized, nine
were allocated to the vonoprazan 20 mg group and
10 to the vonoprazan 40 mg group. All 19 patients
enrolled received at least one dose of the study
drug and 18 patients completed the 8-week study.
One patient in the 40 mg group discontinued study
treatment prematurely due to TEAEs (Figure 2).
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Table 1. Patient characteristics at baseline.

No clinically meaningful differences were
observed between groups at baseline, with the
exception of the classification of EE (Table 1). As
assessed by the investigator, both groups had sim-
ilar numbers of patients classified as having Grade
A/B EE (six patients in the 20 mg group and
seven patients in 40 mg group) or Grade C/D EE
(three patients in each group). However, the
CAC assessed four patients in the 20 mg group
and two patients in the 40 mg group as having
Grade 0 EE (no mucosal breaks).

There were also differences in the number of
patients in each group classified by the CAC as
having Grade A/B EE (two in the 20 mg group
and six in the 40 mg group, versus six and seven
respectively, as assessed by the investigator). As
was the case when assessed by the investigator,
similar numbers of patients from each group

were classified by the CAC as having Grade C/D
EE (three in the 20 mg group and two in the 40

mg group).

Pharmacodynamics

Gastric holding time ratio. Following 2 weeks
of vonoprazan treatment, patients treated with
either 20 mg or 40 mg of vonoprazan showed an
increase in the percentage of total time during
which their gastric and esophageal pH readings
were equal to or above 4 (pH 4 HTRs) compared
with baseline (Table 2). The 24-hour gastric pH
4 HTR increased from 73.21% (at baseline) to
96.46% in the 20 mg group and from 69.97%
(at baseline) to 100.00% in the 40 mg group.
These increases were significant, as indicated by
the fact that the lower limits of the 95% CIs of
the mean changes from baseline (of the 24-hour
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Table 2. pH 4 holding time ratios.

gastric pH 4 HTR) were greater than 0 in both
groups. A significant increase in the gastric pH 4
HTRs was observed in both groups during both
daytime (0-12 hours; 9 am—9 pm) and night-
time (12-24 hours; 9 pm—9 am), although the
increase was larger during the night-time period
for both groups.

Esophageal holding time ratio. The 24-hour
esophageal pH 4 HTRs increased from 96.51%
(at baseline) to 98.41% in the 20 mg group and
from 94.27% (at baseline) to 99.86% in the 40
mg group. These increases in the esophageal pH 4
HTRs were not significant in either group.
Patients treated with 40 mg of vonoprazan showed
greater increases in both gastric and esophageal
pH 4 HTRs compared with patients treated with
20 mg of vonoprazan, but these differences were
not statistically significant.

Efficacy

Following 8 weeks of treatment with vonoprazan,
endoscopic assessment (excluding patients for
whom baseline EE was classified as grade 0 by
the CAC, which was not originally planned)
showed that 3/5 patients in the 20 mg group and
5/7 patients in the 40 mg group had confirmed
EE healing, resulting in EE healing rates of
60.0% and 71.4%, respectively (Table 3). The
highest healing rate was observed for patients
with EE graded as A/B at baseline (as assessed by
the CAC) who were treated with 40 mg of vono-
prazan; this group had a healing rate of 80% (4/5
patients). Patients with EE graded as A/B (as
assessed by the CAC) treated with 20 mg of
vonoprazan and all patients with EE graded
as C/D (as assessed by the CAC) had similar
healing rates (50.0-66.7%), irrespective of dose
(Table 3).

[
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Table 3. Summary of erosive esophagitis healing rate after 8-week treatment period (as assessed by
investigator).

Gastric and esophageal pH profiles of nonhealed
patients. Vonoprazan treatment appeared to
increase gastric pH in patients for whom baseline
EE was classified as Grades A—D by the CAC but
did not have confirmed EE healing (Figure 3).
For all four of these patients, gastric pH was gen-
erally higher and less variable (reflected by fewer
periods of lower pH) at week 2 compared with
baseline. In contrast, esophageal pH levels were
similar at week 2 compared with baseline for all
four of these patients, although they were less
variable (reflected by fewer periods of lower pH)
at week 2 than at baseline for two of these patients.
The pattern of pH response was very similar for
healed and nonhealed patients (Figure 4).

Safety and tolerability measures

TEAEs were reported by 4/9 (44.4%) patients in
the 20 mg group and by 6/10 (60.0%) patients in
the 40 mg group (Table 4). Drug-related TEAEs
were reported by 1/9 (11.1%) patients in the 20
mg group and by 1/10 (10.0%) patients in the 40
mg group (Table 4). The drug-related TEAEs
reported were psoriasis in the 20 mg group and
gastric mucosal lesion in the 40 mg group (Table
5). All TEAEs reported were mild or moderate in
intensity; no severe TEAEs or SAEs were reported
in either group during the study. There was no
obvious increase in the incidence of TEAEs by
preferred term in either group during the treat-
ment period. One patient in the 40 mg group
experienced four TEAEs (pyrexia, fall, and two
instances of muscular weakness), which were
unrelated to the study drug. These TEAEs
resulted in the patient being discontinued from
the study.

There were no clinically significant changes in
clinical laboratory test values, vital signs, or ECG
findings observed during the study. Increases
were observed in the mean levels of serum gas-
trin, pepsinogen I, and pepsinogen II in both
groups after the start of treatment. The increase
in serum gastrin levels was greater in the 40 mg
group throughout the study, except at week 4.
The greatest increases in the levels of pepsinogen
I and II were observed at week 2 in both groups
(Figure 5).

Discussion

This is the first randomized, controlled trial to
evaluate the acid-inhibitory effect and efficacy of
vonoprazan in patients with PPI-resistant EE.
This study demonstrated that vonoprazan at
doses of 20 mg and 40 mg can effectively inhibit
gastric acid secretion over 24 hours. Indication of
the efficacy of vonoprazan was suggested by EE
healing rates of 44.4% (4/9 patients) and 55.6%
(5/9 patients) in the 20 mg and 40 mg groups,
respectively. Vonoprazan was found to have a
favorable safety and tolerability profile, with all
TEAEs being mild or moderate in severity.
Together, these results indicate that vonoprazan
could be an effective and well tolerated treatment
for patients with EE that is resistant to PPIs.

The strengths of this study include the fact that it
was a randomized, double-blind, multicenter
trial, and the fact that the presence of PPI-
resistant EE in each patient was confirmed by
endoscopy. Furthermore, data on both efficacy
(healing rate) and gastroesophageal pH levels
were recorded for each patient, allowing a closer
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Figure 3. Gastric and esophageal pH profiles of nonhealed patients, according to baseline and week 8 erosive
esophagitis grades: (a) nonhealed patient one, LA grade B at baseline, LA grade B at week 8; (b] nonhealed
patient two, LA grade D at baseline, LA grade D at week 8; (c) nonhealed patient three, LA grade B at baseline,
LA grade B at week 8; (d) nonhealed patient four, LA grade D at baseline, LA grade D at week 8.

*Baseline EE grades as assessed by CAC, week 8 EE grades as assessed by investigator.

EE, erosive esophagitis; LA, Los Angeles; CAC, central adjudication committee.
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Figure 4. Patterns of gastric and esophageal pH for healed patients, nonhealed patients, and patients for
whom baseline erosive esophagitis was classified as grade 0 by the central adjudication committee: (a) gastric
pH, 20 mg vonoprazan group; (b) gastric pH, 40 mg vonoprazan group; (c) esophageal pH, 20 mg vonoprazan
group; (d) esophageal pH, 40 mg vonoprazan group.

*As assessed by CAC.

EE, erosive esophagitis; HTR, holding time ratio; CAC, central adjudication committee.

Table 4. Summary of treatment-emergent adverse events.
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Table 5. Treatment-emergent adverse events by preferred term.

examination of the association between acid inhi-
bition and healing of PPI-resistant EE. This study
was limited by the small sample size and the lack
of a placebo or active control arm. Although the
natural healing of reflux esophagitis after failure
of PPI is possible, the acid-suppressive effects
seen with vonoprazan in this study suggest that
our findings are unlikely to be spurious. Another
limitation is the fact that efficacy was based solely
on the proportion of patients demonstrating com-
plete healing of mucosal breaks. Moreover, the
interpretation of the results was complicated by
discrepancies between the investigator’s and the
CAC’s endoscopic assessment of LA Grade at
baseline.

It has been suggested that the persistence of EE
despite PPI treatment is due to insufficient inhibi-
tion of gastric acid. At both doses, patients treated
with vonoprazan in this study were able to achieve
24-hour pH 4 HTRs of 90% or greater after 2
weeks (Table 2). These results are similar to those
observed in phase I studies of vonoprazan in
healthy male subjects in Japan and the United
Kingdom (UK), as described by Jenkins and cow-
orkers [Jenkins ez al. 2015]. At day 7, 24-hour pH
> 4 HTRs of 83.4% and 100% were observed for
subjects in Japan receiving 20 mg and 40 mg of
vonoprazan, respectively [Jenkins ez al. 2015].
For subjects in the UK, 24-hour pH > 4 HTRs of

85.2% and 93.2% were observed for subjects
receiving 20 mg and 40 mg of vonoprazan, respec-
tively [Jenkins ez al. 2015].

Similar results were also observed in a cross-over
study comparing vonoprazan with esomeprazole
and rabeprazole in healthy male subjects in Japan,
as described by Sakurai and coworkers [Sakurai
et al. 2015]; vonoprazan was shown to result in
24-hour pH 4 HTRs of 85.8% or greater at day 7.
Given that previous studies showing effective acid
inhibition by vonoprazan (as demonstrated by pH
4 HTRs) were carried out in healthy subjects
[Jenkins er al. 2015; Sakurai er al. 2015], the
results of this study indicate that the acid-inhibi-
tory effects of vonoprazan are similar in patients
with PPI-resistant EE.

Vonoprazan has also been shown to inhibit gastric
acid secretion throughout the night in both PPI-
resistant EE patients as well as in healthy subjects
[Jenkins ez al. 2015; Sakurai er al. 2015]. In the pre-
sent study, inhibition of gastric acid by vonoprazan
was maintained throughout the night, with pH 4
HTRs of 93% or greater being observed between
12 and 24 hours (9 pm-9 am, Table 2). In the
phase I study of vonoprazan by Jenkins and cow-
orkers, pH > 4 HTRs for 20 mg of vonoprazan
were between 73.0% and 75.4% throughout the
night [Jenkins et al. 2015]; in the cross-over study
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Figure 5. Time courses of serum gastrin, pepsinogen | and pepsinogen II.

comparing vonoprazan with esomeprazole and
rabeprazole, pH 4 HTRs for 20 mg of vonoprazan
were between 75.2% and 88.8% throughout the
night [Sakurai ez al. 2015]. The intragastric pH val-
ues of both EE patients and healthy subjects have
been observed to follow a circadian pattern, with
the pH decreasing during the nocturnal fasting
period (the first part of the night) [Zentilin ez al.
2003]. Although PPIs are able to effectively control
gastric pH during the day, markedly lower pH 4
HTRs have been observed at night-time in patients

treated with PPIs [Morelli ez al. 2011; Sakurai ez al.
2015]. Maintaining acid inhibition throughout the
night is important, as this increases gastric and
esophageal pH 4 HTRs, which in turn correlates
with improved healing of EE [Katz ez al. 2007]. An
especially low intragastric pH during the night-time
period may also be a good predictor of low EE heal-
ing rate [Yuan and Hunt, 2010].

Given that vonoprazan resulted in high (>80%)
pH 4 HTRs in this study, as well as in previous
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studies [Jenkins et al. 2015; Sakurai et al. 2015], it
was predicted that vonoprazan would be success-
ful in healing the PPI-resistant EE in these
patients. Previous studies in patients with EE
have shown that treatment with vonoprazan, even
with doses as low as 5 mg, resulted in healing
rates of >92% after 4 weeks [Ashida er al. 2015].
Following 8 weeks of treatment with 20 mg of
vonoprazan, the healing rate was 99% [Ashida
et al. 2016]. Vonoprazan, at both 20 mg and 40
mg, was also shown to be noninferior to lansopra-
zole 30 mg in terms of efficacy [Ashida ez al. 2015,
2016].

In this study, both doses of vonoprazan were
effective in healing PPI-resistant EE, albeit at
lower healing rates than observed for patients
with EE. The moderate overall healing rate
observed may be partly explained by the small
sample size, which was reduced further by the
fact that the healing analysis excluded a signifi-
cant proportion (32%) of patients who were
classified by the CAC as having no mucosal
breaks at baseline (the investigator had classi-
fied these same patients as having Grades A-D
EE at baseline). Vonoprazan did appear to
increase gastric pH in nonhealed patients, so
factors other than effects on pH may have con-
tributed to lack of healing. Possible reasons for
the lack of observed healing may include reflux
of bile juices and atypical presentation of EE
(e.g. mucosal break in the middle of the
esophagus).

The results of this study demonstrate that some
patients with PPI-resistant EE derive clinical ben-
efit from treatment with vonoprazan. This is
especially important given the limited treatment
options for patients with PPI-resistant EE; vono-
prazan may be a viable treatment for this subset of
patients with EE. Further clinical trials are needed
to confirm these findings.

Vonoprazan was found to have a favorable safety
and tolerability profile, which has also been
observed in several other studies. In previous tri-
als, vonoprazan was well tolerated, with most
TEAEs being mild or moderate in intensity
[Ashida et al. 2015; Jenkins er al. 2015; Sakurai
et al. 2015; Ashida er al. 2016]. Elevated levels of
serum gastrin, pepsinogen I and pepsinogen II,
resulting from vonoprazan treatment, have also
been observed in previous studies [Ashida ez al.
2015, 2016].

In conclusion, vonoprazan at doses of 20 mg and
40 mg was found to effectively inhibit gastric acid
secretion over a 24-hour period, both during the
daytime and night-time, and resulted in the heal-
ing of EE in some patients who had failed previ-
ous treatment with a PPI. Vonoprazan had a
favorable safety and tolerability profile and may
be considered a viable treatment option for
patients with EE that is resistant to PPIs.

Acknowledgements

The authors would like to thank all study partici-
pants, as well as the following investigators: Kenji
Furuta (currently at Otsu Medical Clinic, Izumo,
Japan, and formerly of Shimane University
Faculty of Medicine, Izumo, Japan); Takahisa

Furuta (Hamamatsu University School of
Medicine, Hamamatsu, Japan); Norihisa
Ishimura (Shimane University Faculty of

Medicine, Izumo, Japan); Ryuichi Iwakiri (Saga
Medical School, Saga, Japan); Noriyuki Kawami
(Department of Gastroenterology, Nippon
Medical School, Graduate School of Medicine,
Tokyo, Japan); Tomoyuki Koike (Tohoku
University Graduate School of Medicine, Sendai,
Japan); Nobutoshi Kuniyoshi (Kuniyoshi
Hospital, Kochi, Japan) and Shinichi Takahashi
(Kyorin University School of Medicine, Mitaka,
Japan). All authors participated in the study
design, interpretation of study results, and in the
drafting, critical revision, and approval of the final
version of the manuscript. KK and HO con-
ducted the statistical analysis.

Funding

This study was sponsored by Takeda
Pharmaceutical Company Limited, manufac-
turer/licensee of vonoprazan. Medical writing
assistance was provided by Chu Kong Liew, PhD,
and Tania Dickson, PhD, of ProScribe, part of
Envision Pharma Group, and was funded by
Takeda Pharmaceutical Company Limited.
ProScribe’s services complied with international
guidelines for Good Publication Practice (GPP3).

Conflict of interest statement

YS, MS, HO, KK, and AN are employees of
Takeda Pharmaceutical Company Limited.
KI, NH, EU, and KA are all paid consultants
for Takeda Pharmaceutical Company Limited.
Takeda Pharmaceutical Company Limited was
involved in the study design, data collection,
data analysis and preparation of the
manuscript.

450

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

K lwakiri, Y Sakurai et al.

References

Altomare, A., Guarino, M., Cocca, S., Emerenziani,
S. and Cicala, M. (2013) Gastroesophageal reflux
disease: update on inflammation and symptom
perception. World ¥ Gastroenterol 19: 6523-6528.

Ashida, K., Sakurai, Y., Hori, T., Kudou, K.,
Nishimura, A., Hiramatsu, N. ez al. (2016)
Randomised clinical trial: vonoprazan, a novel
potassium-competitive acid blocker, vs. lansoprazole
for the healing of erosive oesophagitis. Aliment
Pharmacol Ther 43: 240-251.

Ashida, K., Sakurai, Y., Nishimura, A., Kudou, K.,
Hiramatsu, N., Umegaki, E. ez al. (2015) 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 42: 685—695.

Cicala, M., Emerenziani, S., Guarino, M. and Ribolsi,
M. (2013) Proton pump inhibitor resistance, the real
challenge in gastro-esophageal reflux disease. World ¥
Gastroenterol 19: 6529-6535.

Dent, J., El-Serag, H., Wallander, M. and Johansson,
S. (2005) Epidemiology of gastro-oesophageal reflux
disease: a systematic review. Gur 54: 710-717.

Hori, Y., Imanishi, A., Matsukawa, J., Tsukimi,

Y., Nishida, H., Arikawa, Y. ez al. (2010)
1-[5-(2-Fluorophenyl)-1-(pyridin-3-ylsulfonyl)-1H-
pyrrol-3-yl]-N-methylmethanamine monofumarate
(TAK-438), a novel and potent potassium-
competitive acid blocker for the treatment of acid-
related diseases. J Pharmacol Exp Ther 335: 231-238.

Hori, Y., Matsukawa, J., Takeuchi, T., Nishida,
H., Kajino, M. and Inatomi, N. (2011) A study
comparing the antisecretory effect of TAK-438,

a novel potassium-competitive acid blocker, with
lansoprazole in animals. ¥ Pharmacol Exp Ther 337:
797-804.

Jenkins, H., Sakurai, Y., Nishimura, A., Okamoto, H.,
Hibberd, M., Jenkins, R. ez al. (2015) Randomised
clinical trial: safety, tolerability, pharmacokinetics and
pharmacodynamics of repeated doses of TAK-438
(vonoprazan), a novel potassium-competitive acid

blocker, in healthy male subjects. Aliment Pharmacol
Ther 41: 636-648.

Katz, P., Ginsberg, G., Hoyle, P., Sostek, M.,
Monyak, J. and Silberg, D. (2007) Relationship
between intragastric acid control and healing status
in the treatment of moderate to severe erosive
oesophagitis. Aliment Pharmacol Ther 25: 617-628.

Lundell, L., Dent, J., Bennett, J., Blum, A.,
Armstrong, D., Galmiche, J. ez al. (1999) Endoscopic
assessment of oesophagitis: clinical and functional
correlates and further validation of the Los Angeles
classification. Gur 45: 172-180.

Maradey-Romero, C. and Fass, R. (2014) New and
future drug development for gastroesophageal reflux
disease. ¥ Neurogastroenterol Motil 20: 6-16.

Matsukawa, J., Hori, Y., Nishida, H., Kajino, M.
and Inatomi, N. (2011) A comparative study on the
modes of action of TAK-438, a novel potassium-
competitive acid blocker, and lansoprazole in primary
cultured rabbit gastric glands. Biochem Pharmacol 81:
1145-1151.

Morelli, G., Chen, H., Rossiter, G., Rege, B. and
LuY. (2011) An open-label, parallel, multiple-dose
study comparing the pharmacokinetics and gastric
acid suppression of rabeprazole extended-release with
esomeprazole 40 mg and rabeprazole delayed-release
20 mg in healthy volunteers. Aliment Pharmacol Ther
33: 845-854.

Sakurai, Y., Mori, Y., Okamoto, H., Nishimura, A.,
Komura, E., Araki, T. er al. (2015) 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 42: 719-730.

Yuan, Y. and Hunt, R. (2010) Intragastric pH holding
time of pH < 4 predicts low erosive esophagitis (EE)
healing rate. Gastroenterology 138: S-651.

Zentilin, P., Dulbecco, P., Bilardi, C., Gambaro, C.,
Tiritano, E., Biagini, R. ez al. (2003) Circadian pattern
of intragastric acidity in patients with non-erosive
reflux disease (NERD). Aliment Pharmacol Ther 17:
353-359.

Visit SAGE journals online
journals.sagepub.com/
home/tag

®SAGE journals

journals.sagepub.com/home/tag

451


https://journals.sagepub.com/home/tag
http://tag.sagepub.com
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag



