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Abstract. Vonoprazan, a novel potassium‑competitive acid 
blocker, results in greater inhibition of gastric acid secretion 
than proton pump inhibitors (PPI). The aim of this study was 
to assess the long‑term outcomes of patients with PPI‑resistant 
gastroesophageal reflux disease (GERD) treated with vono‑
prazan. The medical records of patients with symptomatic 
GERD treated with vonoprazan for 1 year were retrospectively 
reviewed. Changes in abdominal symptoms were assessed using 
the Izumo scale, a self‑reported questionnaire which is useful 
in evaluating the symptoms of GERD, epigastric pain, post‑
prandial distress, constipation and diarrhea, and is commonly 
used in routine clinical practice. A total of 30 patients were 
included and stratified into a non‑erosive (n=22) and erosive 
group (n=8). At baseline, postprandial distress symptoms were 
significantly greater in the non‑erosive group compared with 
the erosive group (P=0.013). Even with vonoprazan therapy, 
symptoms of GERD in the non‑erosive group were refractory 
compared with the erosive group, and required additional 
treatment in a larger proportion of patients (45 vs. 13%). GERD 
symptoms in the non‑erosive group significantly improved 
from baseline and remained better after 1 year of vonoprazan 
therapy, similar to the erosive group. In addition, vonoprazan 
improved epigastric pain and postprandial distress symptoms 
in the non‑erosive group, and 1 year of vonoprazan therapy did 
not aggravate constipation or diarrhea. In conclusion, 1 year 

of vonoprazan therapy improves GERD symptoms in patients 
with PPI‑resistant GERD.

Introduction

According to the Japanese guidelines for gastroesophageal 
reflux disease (GERD) 2015, a proton pump inhibitor (PPI) 
is the first‑choice drug for the treatment of patients with 
GERD (1). Although PPIs have comparatively better acid 
inhibition properties than histamine‑2 receptor antagonists, 
~45% of GERD patients treated with PPI suffer from persis‑
tent GERD symptoms in an observational study (2). In patients 
with PPI‑resistant GERD, weak acid reflux is observed even 
with standard‑dose PPI treatment (3), and double‑dose PPI 
cannot adequately control PPI‑resistant GERD (4). Therefore, 
more potent acid inhibition is necessary to control symptom‑
atic PPI‑resistant GERD.

Vonoprazan, a potassium‑competitive acid blocker, strongly 
suppresses gastric acid release by inhibiting H+‑K+ exchange in 
the gastric parietal cells. The holding time ratios of gastric 
pH >4 when treated with vonoprazan is significantly higher 
than treatment with PPIs (5). Due to its strong and sustain‑
able acid inhibition, vonoprazan has become the first‑choice 
drug for GERD treatment and Helicobacter pylori (H. pylori) 
eradication therapy (6,7). Vonoprazan is useful in overcoming 
PPI‑resistant GERD, and our previous study was the first to 
report the short‑term effects of vonoprazan in patients with 
symptomatic PPI‑resistant GERD (8). However, previous 
reports regarding the effect of vonoprazan on PPI‑resistant 
GERD were limited to healing of esophageal erosions and/or 
short‑term symptomatic improvement (9‑12). To the best of our 
knowledge, there are no reports regarding the long‑term effects 
of vonoprazan on symptomatic improvement in patients with 
PPI‑resistant GERD without esophageal erosions. The aim of 
the present study was to evaluate the long‑term outcomes of 
patients with PPI‑resistant GERD treated with vonoprazan.

Patients and methods

Patients. Consecutive patients with PPI‑resistant symptomatic 
GERD treated for 1 year with continuous vonoprazan therapy 
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at the Shinozaki Medical Clinic between February 2016 and 
October 2020 were included in the present study, and their 
medical records were retrospectively reviewed. The final 
cohort consisted of 7 males and 23 females with a median 
age of 69 (age range, 35‑86). Gastrointestinal symptoms were 
routinely evaluated using the Izumo scale, a self‑reporting 
questionnaire (13). All patients underwent esophagogastro‑
duodenoscopy (EGD) prior to starting vonoprazan therapy. 
The patients were asked to complete the Izumo scale ques‑
tionnaire 0, 1, 3, 6, 9 and 12 months after starting therapy as 
previously reported (14). All patients visited the clinic, and 
vonoprazan was prescribed monthly. The treating physician 
confirmed the nature of abdominal symptoms at each visit. If 
patients reported changes in abdominal symptoms, the Izumo 
scale was immediately administered and the next treatment 
strategy considered. If GERD symptoms were not sufficiently 
improved, the dose was increased from 10 to 20 mg or the 
addition of acotiamide was considered. For patients taking 
acotiamide at baseline, vonoprazan was added without ceasing 
acotiamide. After 1 year of vonoprazan therapy, a follow‑up 
EGD was used to evaluate the grade of erosive esophagitis. 
Based on the Los Angeles classification of reflux esophagitis, 
erosive esophagitis was defined as grade A or higher (15). 
The degree of gastric atrophy was evaluated based on 
Kimura‑Takemoto classification (16). H. pylori infection status 
was evaluated using the serum H. pylori IgG kit (E‑plate; 
cat. no. I‑DQ77; Eiken Chemical, Co., Ltd.) according to the 
manufacturer's protocol, and serum IgG values of <3, 3‑9, 
≥10 were considered negative, undetermined and positive, 
respectively. In case of an indeterminate result, a 13C‑urea 
breath test (UBIT; Otsuka Pharmaceutical, Co., Ltd.) or 
stool antigen test (Testmate rapid pylori antigen; Wakamoto 
Pharmaceutical, Co., Ltd.) were used. H. pylori eradication 
history was determined based on the medical record or based 
on the patient's recollection. The Institutional Review Board 
of the Shinozaki Medical Clinic approved this retrospective 
review. The need for informed consent was waived due to the 
retrospective nature of the study.

Izumo scale. The Izumo scale was developed to evaluate 
various abdominal symptoms simultaneously (13). The Izumo 
scale has been validated and is a widely used self‑reporting 
questionnaire with five domains: GERD (Q1‑3), epigastric 
pain syndrome (Q4‑6), postprandial distress syndrome (Q7‑9), 
constipation (Q10‑12) and diarrhea (Q13‑15) (17‑20). Each 
domain has three items and each item is scored from 0‑5 on 
a Likert scale as follows: 0, not bothered; 1, not so bothered; 
2, slightly bothered; 3, bothered; 4, strongly bothered; and 
5, intolerably bothered. Higher scores indicate more severe 
gastrointestinal symptoms. The domain‑specific score is 
calculated as a total score of three items ranging from 0 to 15. 
A domain‑specific score of ≥4 is considered a ‘significant 
symptom’ (21).

Inclusion and exclusion criteria. The inclusion criteria were: 
i) Continuous vonoprazan therapy for at least 1 year without 
cessation; ii) GERD symptoms that had persisted for >8 weeks 
whilst taking a standard dose of PPI; and iii) total score of 
GERD domain of ≥4 prior to initiation of vonoprazan therapy. 
The exclusion criteria were: i) discontinuation of vonoprazan 

therapy or lost to follow‑up within 1 year; ii) lack of critical 
clinicopathological data; iii) H. pylori positive status; and 
iv) status‑post distal gastrectomy. Safety analysis included all 
consecutively enrolled patients regardless of these criteria.

Statistical analysis. Changes in domain‑specific scores 
of the Izumo scale during 1 year of vonoprazan therapy 
were compared using a Friedman test. Categorical data and 
continuous variables were compared between the erosive 
and non‑erosive groups using a Fischer's exact test and a 
Mann‑Whitney U‑Test, respectively. Statistical analysis was 
performed using StatFlex version 7.0 (Artech). P<0.05 was 
considered to indicate a statistically significant difference.

Results

Characteristics and outcome of patients. Between February 2016 
and October 2020, 47 patients received vonoprazan therapy 
for PPI‑resistant symptomatic GERD, and 17 patients were 
excluded for the following reasons: Cessation of vonoprazan 
therapy due to improved GERD symptoms (n=6); lack of critical 
clinicopathological data (n=4); lost to follow (n=3); cessation 
of vonoprazan therapy due to adverse events (n=2); cessation 
of vonoprazan therapy due to lack of effectiveness (n=1); and 
H. pylori positive status (n=1). The remaining 30 patients were 
included in the final analysis.

Safety analysis was performed using all 47 patients, 
including the 30 study patients and 17 excluded patients. 
Adverse events occurred in two patients (4%). The first patient 
was a 71‑year‑old female who suffered from a dry mouth 
3 months after initiation of vonoprazan and ceased therapy. 
The second patient was a 59‑year‑old female who suffered 
from constipation just after starting vonoprazan therapy, and 
thus ceased therapy.

Baseline characteristics and outcomes of the 30 patients are 
shown in Table I. First, patients were divided into two groups, 
a non‑erosive (n=22) and erosive group (n=8), and these two 
groups were compared. At baseline, the Izumo scale score for 
postprandial distress symptoms was significantly higher in the 
non‑erosive group compared with the erosive group (P=0.013). A 
total of 8 patients (8/22; 36%) in the non‑erosive group had been 
treated with acotiamide prior to initiation of vonoprazan, and 
vonoprazan was prescribed in addition to acotiamide. The initial 
dose of vonoprazan was 20 mg once daily prior to April 2017 and 
subsequently lowered to 10 mg once daily. As a result, 17 patients 
started with a 10 mg initial dose and were maintained at that 
level. The remaining 13 patients received an initial dose of 20 mg 
and underwent dose reduction to 10 mg after 1 month.

During the 1 year of treatment, the proportion of patients 
requiring additional treatments or another sort of interven‑
tion, including dose escalation of vonoprazan or addition 
of acotiamide to control refractory GERD symptoms was 
higher in the non‑erosive group compared with the erosive 
group (45 vs. 13%), although the difference was not signifi‑
cant (P=0.107; Table I). All but 1 patient in the erosive group 
showed mucosal healing during follow‑up EGD after 1 year; 
the 1 patient refused follow‑up EGD.

Changes in GERD symptoms. In both groups, GERD symptoms 
significantly improved from baseline and were maintained for 
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1 year (P<0.001; Fig. 1). The non‑erosive group had a higher 
score than the erosive group except after 9 months, and signifi‑
cant differences between the two groups were observed at 3, 6 
and 12 months (Fig. 1). Nevertheless, continuous vonoprazan 
therapy improved symptoms and provided good control of 
GERD symptoms in patients with PPI‑resistant non‑erosive 
GERD for 1 year, although the symptoms were more refrac‑
tory than in patients with PPI‑resistant erosive GERD.

Changes in dyspepsia symptoms. Changes in dyspepsia symp‑
toms were also investigated (Fig. 2). The score for the epigastric 
pain domain significantly improved over the study period 
in both groups (non‑erosive group, P=0.001; erosive group 
P=0.018; Fig. 2A). The non‑erosive group had higher scores than 
the erosive group, and a significant difference was observed at 
12 months.

Throughout the 1 year treatment period, the Izumo scale 
score for the postprandial distress domain significantly 
decreased in the non‑erosive group (P=0.023). Although it 
was slightly higher than the erosive group, the difference was 

not significant (Fig. 2B). Vonoprazan therapy improved and 
controlled dyspepsia symptoms effectively in patients with 
PPI‑resistant non‑erosive GERD.

Changes in lower gastrointestinal symptoms. Lower gastro‑
intestinal symptoms were evaluated using the Izumo scale. 
Vonoprazan did not largely affect constipation. The non‑erosive 
group had a slightly higher score compared with the erosive 
group, but the difference was not significant (Fig. 3A). Similarly, 
vonoprazan did not notably affect diarrhea (Fig. 3B).

Discussion

This retrospective study of the long‑term effectiveness of 
vonoprazan on PPI‑resistant GERD showed symptomatic 
improvement in patients with non‑erosive GERD was more 
refractory than in patients with erosive GERD, and that patients 
with non‑erosive GERD were more likely to require additional 
treatments to control the refractory symptoms. Nevertheless, 
1 year of treatment with vonoprazan resulted in significantly 

Table I. Characteristics and treatment regimens of the 30 patients.

Characteristics Non‑erosive, n=22 Erosive, n=8 P‑value

Age, years, median (IQR)  69 (67‑79)   70 (65‑77) 0.605
Sex, male, n (%)  6 (27%)   1 (13%) 0.376
Body mass index, median (IQR)     23.5 (22.6‑25.3)      26.7 (23.8‑28.8) 0.11
Current Smoker, n (%)  3 (14%) 0 (0%) 0.379
Alcohol use, >20 g/day, n (%) 2 (9%) 0 (0%) 0.531
Severity of GERD, Izumo scale score, median (IQR)   5.5 (4.0‑7.0)    6.0 (4.8‑6.3) 0.865
Severity of epigastric pain symptoms, median (IQR)   2.5 (1.0‑5.0)    3.0 (0.0‑5.0) 0.849
Severity of postprandial distress symptoms, median (IQR)   4.0 (1.3‑6.0)    1.0 (0.0‑2.3)  0.013a

Severity of constipation, median (IQR)   3.0 (0.0‑5.5)    0.5 (0.0‑1.3) 0.083
Severity of diarrhea, median (IQR)   1.0 (0.0‑3.0)    0.5 (0.0‑3.0) 0.783
History of H. pylori eradication, n (%) 7 (32%)   4 (50%) 0.309
Previously treated with acotiamide, n (%) 8 (36%) 0 (0%) 0.054
Reflux esophagitis, n
  Non‑erosive 22 0
  Erosive, Los Angeles grade A/B/C/D 0 2/5/1/0
Type of PPI before starting vonoprazan, n (%)
  Esomeprazole 11 (50%)   4 (50%) 1
  Lansoprazole  3 (14%)   3 (37%) 0.174
  Omeprazole  3 (14%) 0 (%) 0.379
  Rabeprazole  5 (22%)   1 (13%) 0.480
Grade of gastric atrophy, n (%)
  None 10 (45%)   2 (25%) 0.282
  Closed type  5 (23%)   5 (62%) 0.056
  Open type  7 (32%)   1 (13%) 0.287
Starting dose (10/20 mg), n 13/9 4/4 0.485
Additional treatment during 1y therapy, n (%) 10 (45%)   1 (13%) 0.107
  Dose escalation of vonoprazan 8 1
  Addition of acotiamide 2 0

aP<0.05. IQR, interquartile range; GERD, gastroesophageal reflux disease; H. pylori, Helicobacter pylori; PPI, proton pump inhibitor.
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sustained improvement of GERD symptoms in both non‑erosive 
and erosive GERD patients. This regimen also improved epigas‑

tric pain and postprandial distress symptoms, that frequently 
complicate non‑erosive GERD (20). Although there are some 

Figure 1. Changes in GERD symptoms during the 1 year of vonoprazan therapy in the non‑erosive (n=22) and erosive groups (n=8). The scores significantly 
decrease over the study period (P<0.001 in both groups). *P<0.05 vs. the respective erosive group in each month. Line, median; bar, interquartile range. GERD, 
gastroesophageal reflux disease.

Figure 2. Changes in dyspepsia symptoms. (A) Epigastric pain domain; the scores significantly decrease over the study period in both groups (non‑erosive 
group, P=0.001; erosive group, P=0.018). (B) Postprandial distress domain; the scores significantly decrease in the non‑erosive group (non‑erosive group, 
P=0.023; erosive group, p=0.908). *P<0.05 vs. the respective erosive group in each month. Line, median; bar, interquartile range.

Figure 3. Changes in lower gastrointestinal symptoms. (A) Constipation domain; the scores did not change significantly over the study period (non‑erosive 
group, P=0.689; erosive group, P=0.344). (B) Diarrhea domain; the scores did not change significantly (non‑erosive group, P=0.443; erosive group, P=0.451). 
Line, median; bar, interquartile range.
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studies showing the effect of vonoprazan on PPI‑resistant 
GERD, they primarily report the outcomes of patients with 
PPI‑resistant erosive GERD (10,12,22). The present study 
demonstrated the long‑term effectiveness of vonoprazan on 
PPI‑resistant non‑erosive GERD as well as erosive GERD.

GERD remains symptomatic in ~50% of patients treated 
with standard doses of PPI, particularly in patients with 
non‑erosive GERD (23). Resolution of these symptoms is 
important to improve the quality of life and sleep of patients 
regardless of the presence of esophageal erosions. In patients 
with PPI‑resistant GERD, acid reflux is still present in 57% of 
patients and serves a more important determining role in 
nocturnal GERD symptoms than bile reflux (24). In patients 
with PPI‑resistant non‑erosive GERD, 96% of liquid reflux 
episodes were acidic, and acidic reflux is the major cause of 
persistent GERD symptoms (4). However, the number of acid 
reflux events is almost zero in patients treated with vonoprazan 
based on data from 24 h pH monitoring (25). The present study 
suggests that the strong acid suppression provided by vono‑
prazan contributes to the improvements in GERD symptoms.

Controlling PPI‑resistant non‑erosive GERD is more diffi‑
cult than erosive GERD. In patients with naïve symptomatic 
GERD, erosive GERD is more easily treatable than non‑erosive 
GERD (23). Unlike symptomatic erosive GERD, symptoms 
in patients with non‑erosive GERD are largely influenced by 
visceral hypersensitivity, impaired intestinal motility coor‑
dination, gastric accommodation disorders and psychiatric 
disorders (1). In the present study, postprandial distress symp‑
toms and constipation were more common in the non‑erosive 
group compared with the erosive group at baseline. This 
suggests that acid reflux serves a lesser role in causing these 
symptoms in patients with non‑erosive GERD than in patients 
with erosive GERD. Additional therapies such as prokinetics, 
dietary manipulation and psychiatric medications may be neces‑
sary to treat patients with PPI‑resistant non‑erosive GERD (1).

The effectiveness of PPI on dyspepsia symptoms is well 
demonstrated based on a meta‑analysis, and is slightly superior to 
that of prokinetics (26). Direct introduction of hydrochloric acid 
into the stomach induces dysmotility‑like predominant dyspeptic 
symptoms, including a heavy feeling, bloating and belching (27). 
Introducing hydrochloric acid directly into the duodenum also 
induces dyspeptic symptoms (28). Therefore, gastric acid surely 
influences dyspeptic symptoms, such as epigastric pain and 
postprandial distress. Suppression of gastric acid by vonoprazan 
partially improved dyspepsia symptoms in the present study.

It is well‑established that the acid suppressing effect of 
vonoprazan is greater than that of PPIs, and this more potent 
suppression contributes to its effectiveness in the treatment 
of patients with PPI‑resistant GERD (5). Patients with exten‑
sive metabolism of the CYP2C19 genotype have a higher 
risk of PPI‑resistant reflux esophagitis than those with poor 
metabolism (29); the acid suppression effect of vonoprazan is 
not influenced by the CYP2C19 genotype (5). An open‑label 
cross‑over study showed significantly superior acid suppres‑
sion by vonoprazan compared with rabeprazole, and the pH4 
holding time ratios were 88.4 and 53.8% in patients treated 
with 20 mg vonoprazan and 20 mg rabeprazole, respec‑
tively (30). A Japanese randomized controlled trial showed 
improved pH4 holding times following 8 weeks of 20 mg 
and 40 mg vonoprazan therapy for PPI‑resistant erosive 

GERD (9). Another Japanese study reported that acid clear‑
ance time and the number of reflux events were significantly 
reduced following treatment with 20 mg/day vonoprazan (10). 
The nocturnal acid suppression effect of vonoprazan is supe‑
rior to that of PPI (31), and in another study it was shown that 
changing therapy to vonoprazan from PPI resulted in resolu‑
tion of GERD symptoms within a few days (12). Vonoprazan 
exhibits a rapid onset, long duration of action and strong acid 
suppression effects, and thus successfully improved GERD 
symptoms in patients with PPI‑resistant GERD in the present 
study.

A phase III trial in naïve non‑erosive GERD patients did 
not show a significant difference between vonoprazan and 
placebo groups regarding the proportion of days without heart‑
burn in the full‑analysis‑set. Additionally, the per‑protocol‑set 
analysis showed a significant difference, and complete 
heartburn resolution in the fourth week of treatment was 
higher in vonoprazan group compared with the placebo group 
(P=0.002) (32). Unlike the phase III trial, all patients included 
in the present study did not have naïve symptomatic GERD, 
but instead PPI‑resistant symptomatic GERD. Therapeutic 
susceptibility to PPI‑resistant GERD is different from naïve 
GERD (1). In the present study, the effectiveness of vono‑
prazan on long‑term outcomes in patients with PPI‑resistant 
non‑erosive GERD were determined. Randomized controlled 
studies are necessary to confirm these preliminary results.

A recent Japanese prospective study showed that long‑term 
maintenance therapy with vonoprazan for PPI‑resistant erosive 
GERD was effective (22). All patients included in the present 
study had suffered from persistent, recurrent and/or refrac‑
tory GERD symptoms over a long period of time. Therefore, 
vonoprazan therapy was not ceased just after improvement of 
the GERD symptoms. Based on these results, it is suggested 
that long‑term maintenance of vonoprazan therapy should 
be considered as a standard treatment for patients with 
PPI‑resistant symptomatic GERD.

The present study has some limitations. First, this study 
was a retrospective observational study. Second, CYP3A4 or 
CYP2C19 polymorphisms were not examined; vonoprazan and 
PPIs are primarily metabolized by CYP3A4 and CYP2C19, 
respectively (1,33). Third, the types of PPI used before starting 
vonoprazan differed between patients. However, the observa‑
tion period in the present study is longer than previous studies, 
and patients were continuously treated with vonoprazan. 
Additionally, patients with active H. pylori infections that can 
influence gastric acid secretion and motility were excluded.

In conclusion, vonoprazan therapy for 1 year improved 
GERD symptoms in patients with PPI‑resistant GERD. 
Long‑term vonoprazan therapy does not adversely affect 
lower gastrointestinal symptoms. The present study is the first 
study of long‑term outcomes of patients with symptomatic 
PPI‑resistant non‑erosive GERD treated with vonoprazan.
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