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Abstract. The aim of the present study was to investigate 
the efficacy of a potassium‑competitive acid blocker 
(PCAB) named vonoprazan (VPZ) for improving symp-
toms in patients with reflux esophagitis (RE), non‑erosive 
reflux disease (NERD), and functional dyspepsia (FD). 
A hospital‑based, retrospective study of outpatients in our 
department (Department of Gastroenterology, University 
of Juntendo, Tokyo, Japan) between March  2015 and 
August 2016 was performed. The patients who were expe-
riencing heartburn, acid regurgitation, gastric pain, and/or 
a heavy feeling in the stomach of at least moderate severity 
at baseline were treated with 20 mg VPZ once daily for 
4 weeks. The patients completed the global overall symptom 
(GOS) scale to determine their symptom severity at baseline 
and after the 4 week treatment period. The proportions of 
patients with RE, NERD, and FD achieving improvement 
of their symptoms, defined as a GOS scale score of 1 (‘no 
problem’) or 2 (‘minimal problem’), were evaluated. During 
4 weeks of VPZ therapy, changes in the gastroesophageal 
reflux disease (GERD) score, which was defined as the total 
points for heartburn and acid regurgitation on the GOS scale 
in patients with RE and NERD, and in the FD score, which 
was defined as the total points for gastric pain and a heavy 
feeling in the stomach on the GOS scale in patients with 
FD, were also evaluated. A total of 88 eligible cases were 
included in the present study, comprising 20 patients with RE, 
25 patients with NERD, and 43 patients with FD. The rates of 

symptomatic improvement in patients with RE, NERD, and 
FD were 75.0, 60.0, and 48.8%, respectively. For the patients 
who were first administered VPZ, the rates of symptomatic 
improvement were 90.9, 66.7, and 58.8% in patients with 
RE, NERD, and FD, respectively. For those patients who 
were resistant to 8 weeks of proton pump inhibitor therapy, 
the rates of symptomatic improvement were 55.6, 53.8, and 
42.3% in patients with RE, NERD, and FD, respectively. 
The GERD score in patients with RE and NERD, and the 
FD score in FD patients, were decreased after 4 weeks of 
VPZ therapy (P<0.01). In patients with RE, NERD and FD, 
the possibility that PCAB may be used as a novel therapeutic 
drug was suggested. However, the number of study subjects 
was small; therefore, further, larger and prospective studies 
are required.

Introduction

Against the background of the westernization of eating 
habits and the decrease in the rate of Helicobacter pylori 
(H. pylori) infection in Japan, gastroesophageal reflux disease 
(GERD) is showing a tendency to increase in incidence (1). 
GERD symptoms, including heartburn and regurgitation, 
are known to cause a decrease in the quality of life (QOL) 
of patients with GERD (2). Functional dyspepsia (FD) is a 
commonly encountered disease in clinical practice, and the 
symptoms of FD are also known to reduce QOL (3). Among 
the therapeutic drugs available for GERD and FD, proton 
pump inhibitors (PPIs) are predominantly used as a first‑line 
drug  (4,5); however, a substantial proportion of patients 
are resistant to treatment using PPIs (6). Recently, a new 
potassium‑competitive acid blocker (PCAB) drug, termed 
vonoprazan (VPZ), was developed in Japan (7). A report 
has been published describing the effects of PCAB admin-
istration on promoting the healing of esophageal mucosal 
injury (8); however, there have been few reports about the 
efficacy of PCAB for improving the symptoms of GERD 
and FD. The aim of the present study was to investigate the 
efficacy of PCAB for producing symptomatic improvements 
in patients with GERD and FD.
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Materials and methods

Study design. A hospital‑based, retrospective study of 
outpatients was performed in our department (Department 
of Gastroenterology, University of Juntendo, Tokyo, Japan) 
between March 2015 and August 2016. The patients were asked 
to complete the global overall symptom (GOS) scale to determine 
symptom severity at baseline, and after 4 weeks of VPZ therapy 
by one specialist (D.A.), who was a member of the Japan Society 
of Gastroenterology. Patients also had to have heartburn, 
acid regurgitation, gastric pain, and/or a heavy feeling in the 
stomach of at least moderate severity (GOS scale score of 4) 
at baseline. The patients were administered with 20 mg VPZ 
once daily for 4 weeks. The efficacy of the improvement in 
the symptoms attributable to VPZ was assessed by evaluating 
the GOS scale scores for heartburn, acid regurgitation, gastric 
pain, and a heavy feeling in the stomach recorded by patients at 
baseline, and subsequently after the administration of VPZ for 
4 weeks. The GOS scale has been validated for the assessment 
of upper gastrointestinal symptoms in a clinical trial setting (9), 
and has been used in clinical studies to assess the symptoms of 
GERD and FD (10,11). The GOS scale measures the severity 
of eight symptoms (heartburn, acid regurgitation, gastric pain, 
stomach feeling heavy, early satiety, feeling queasy, burping, 
and feeling of fullness) on a 7‑point scale, from 1 [‘no problem’ 
(no symptoms)] to 7 [‘very severe problem’ (cannot be ignored, 
markedly limits my daily activities and often requires rest)] (9). 
The four symptoms (heartburn, acid regurgitation, gastric pain, 
and stomach feeling heavy) measured by the GOS scale were 
investigated in order to perform symptom‑based evaluations in 
the present study.

Patients of either gender who were aged ≥20 years were 
eligible for inclusion if information on all of the following 
aspects were provided from their medical records: Patient 
profile [age, gender, body mass index (BMI), alcohol intake, 
and smoking]; H. pylori infection status (negative, positive, 
or negative after eradication therapy); and findings of upper 
gastrointestinal endoscopy [hiatal hernia and endoscopic 
gastric mucosal atrophy (EGA)]. BMI was calculated as body 
weight divided by the square of body height in meters (kg/m2). 
H. pylori infection status was assessed by the 13C‑urea breath 
test  (12) and/or the presence of serum antibodies against 
H. pylori. A positive result for any of these tests was defined as 
being positive for H. pylori infection. A result of ‘negative after 
eradication’ was also defined as the 13C‑urea breath test being 
negative for H. pylori infection at 4‑8 weeks following eradica-
tion therapy. In upper gastrointestinal endoscopy, a hiatal hernia 
was defined as an apparent separation of the esophagogastric 
junction and diaphragm impression by >2 cm. EGA was clas-
sified as C‑0 (normal), C‑1, C‑2, C‑3, O‑1, O‑2 or O‑3 using the 
Kimura‑Takemoto classification system (13), which identifies 
the location of the endoscopic atrophic border. Overall, EGA 
was scored as 0 for C‑0 type, 1 for C‑1 type, 2 for C‑2 type, 
3 for C‑3 type, 4 for O‑1 type, 5 for O‑2 type, and 6 for O‑3 
type. Patients with the following were excluded: Those who 
had gastrectomy, peptic ulcer, gastric or esophageal malignant 
disease, or successful eradication of H.  pylori within the 
previous 6 months. Additionally, patients who were currently 
or previously treated with non‑steroidal anti‑inflammatory 
drugs and low‑dose aspirin were excluded.

In the present study, the study patients were divided 
into  3  groups (RE, NERD, and FD). ‘RE’ patients were 
defined as those who had findings of RE of grades A, B, C, 
and D according to the Los Angeles Classification system (14), 
and also had heartburn and/or acid regurgitation of at least 
moderate severity (GOS scale score of 4) at baseline. ‘NERD’ 
patients were defined as those who had exhibited findings 
without RE and also had heartburn and/or acid regurgitation 
of at least moderate severity (GOS scale score of 4) at baseline. 
‘FD’ patients were defined as those who had findings without 
RE, and also had gastric pain and/or a heavy feeling in the 
stomach of at least moderate severity (GOS scale score of 4) at 
baseline. However, the patients for whom the scores for heart-
burn and/or acid regurgitation were higher than the scores 
for gastric pain and/or a heavy feeling in the stomach were 
excluded from the FD group. As part of a subgroup analysis, 
in each group (RE, NERD, and FD), the patients who were 
administered with VPZ as an initial therapy were defined as 
‘f‑RE’, ‘f‑NERD’, and ‘f‑FD’ patients, respectively. Among the 
RE and NERD patients, those who had heartburn and/or acid 
regurgitation of at least moderate severity (GOS scale score 
of 4) after having received PPI therapy for >8 weeks were 
defined as ‘r‑RE’ and ‘r‑NERD’ patients, respectively. For the 
FD patients, the patients who had gastric pain and/or a heavy 
feeling in the stomach of at least moderate severity (GOS 
scale score of 4) after receiving PPI therapy for >8 weeks were 
defined as ‘r‑FD’ patients. Furthermore, the total points of the 
GOS scale scores for both heartburn and acid regurgitation 
were defined as a ‘GERD score’, and the total points of the 
GOS scale scores of both gastric pain and a heavy feeling in 
the stomach were also defined as an ‘FD score’.

First, the proportions of patients with RE, NERD, and FD 
who achieved an improvement in their symptoms, and who 
were assigned a GOS scale score of 1 [‘no problem’ (no symp-
toms)] or 2 [‘minimal problem’ (can be easily ignored without 
effort)] after the administration of VPZ for 4 weeks, were 
evaluated. As a subgroup analysis, the proportions of f‑RE, 
f‑NERD, f‑FD, r‑RE, r‑NERD, and r‑FD patients achieving 
an improvement in their symptoms after the administration of 
VPZ were evaluated.

Secondly, changes in the GERD score in patients with RE 
and NERD, and in the FD score in FD patients, during 4 weeks 
of VPZ therapy were evaluated. The presence of adverse 
events was investigated throughout the administration of VPZ, 
and these were assessed according to whether or not they were 
serious.

The present study was performed in accordance with 
the principles of the Declaration of Helsinki. The Juntendo 
University Ethics Committee approved the study, and the study 
protocol (reference no. 16‑098). With regard to the informed 
consent of participants, the Juntendo University Ethics 
Committee made a decision based on the Ethical Guidelines 
for Medical and Health Research Involving Human Subjects, 
which states that non‑intervention studies are deemed exempt 
from patients' consent and, instead, researchers must notify the 
study subjects about the information regarding study contents 
on a home page, and guarantee an opportunity when the study 
subjects could refuse it. Consequently, the decision of the 
Juntendo University Ethics Committee was put into practice 
in the present study.



BIOMEDICAL REPORTS  6:  175-180,  2017 177

Statistical analysis. The clinical characteristics were evaluated 
using the χ2 test and Fisher's exact test. Changes in the GERD 
and FD scores in before and after 4‑weeks of VPZ therapy 
were evaluated using Student's t‑test. All statistical analyses 
were performed using SPSS version 19 software (IBM SPSS, 
Armonk, NY, USA). P<0.05 was considered to indicate a 
statistically significant difference.

Results

Clinical characteristics. The clinical characteristics of the 
88 eligible cases, in total [30 men (34.1%) and 58 women 
(65.9%); mean age, 60.2±14.7; and mean BMI, 21.9±3.3] 
are summarized in Table I. The rates of alcohol intake and 
smoking were 25.0 and 10.2%, respectively. Cases who were 
H. pylori negative, H. pylori positive, and H. pylori negative 

following eradication therapy numbered 52 (59.1%), 8 (9.1%), 
and 28 (31.8%), respectively. There were 20 (22.7%) cases of 
RE, and 9, 7, 3, and 1 of these cases had Los Angeles grades 
A, B, C, and D, respectively. Hiatal hernia was observed in 
51 (58.0%) cases. The mean EGA was 1.7±1.8. The numbers 
of cases of EGA classified as C‑0, C‑1, C‑2, C‑3, O‑1, O‑2, and 
O‑3 were 35, 16, 9, 6, 16, 3, and 3, respectively. In the present 
study, RE, NERD, and FD patients numbered 20, 25, and 43, 
respectively. During the 4‑week administration of VPZ, 
four patients had mild constipation and one patient had mild 
diarrhea; however, none of these patients discontinued the 
treatment since their symptoms of constipation and diarrhea 
were only mild.

RE patients. The clinical characteristics of the 20 eligible 
patients with RE [13 men (65.0%) and 7  women (35.0%); 

Table I. Clinical characteristics of study subjects (n=88).

Characteristic	 Total (n=88)	 RE (n=20)	 NERD (n=25)	 FD (n=43)

Patient profile
  Age (years)	 60.2 (±14.7)b	 59.1 (±15.1)b	 61.7 (±15.2)b	 59.8 (±14.4)b

  Gender
    Male	 30 (34.1)a	 13 (65.0)a	 7 (28.0)a	 10 (23.3)a

    Female	 58 (65.9)a	 7 (35.0)a	 18 (72.0)a	 33 (76.7)a

  BMI (kg/m2)	 21.9 (±3.3)b	 24.0 (±2.6)b	 22.3 (±2.9)b	 20.8 (±3.4)b

  Smoking
    Smoker	 9 (10.2)a	 4 (20.0)a	 2 (8.0)a	 3 (7.0)a

    Non‑smoker	 79 (89.8)a	 16 (80.0)a	 23 (92.0)a	 40 (93.0)a

  Alcohol consumption
    Drinker	 22 (25.0)a	 9 (45.0)a	 6 (24.0)a	 7 (16.3)a

    Non‑drinker	 66 (75.0)a	 11 (55.0)a	 19 (76.0)a	 36 (83.7)a

H. pylori
  H. pylori infection
    Positive	 8 (9.1)a	 1 (5.0)a	 4 (16.0)a	 3 (7.0)a

    Negative	 52 (59.1)a	 15 (75.0)a	 11 (44.0)a	 26 (60.5)a

    Negative after eradication	 28 (31.8)a	 4 (20.0)a	 10 (40.0)a	 14 (32.5)a

Upper GI findings
  Reflux esophagitis
    Yes	 20 (22.7)a

    No	 68 (77.3)a

    LA‑grade
    A	 9
    B	 7
    C	 3
    D	 1
  Hiatal hernia
    Yes	 51 (58.0)a	 18 (90.0)a	 7 (28.0)a	 26 (60.5)a

    No	 37 (42.0)a	 2 (10.0)a	 18 (72.0)a	 17 (39.5)a

  Endoscopic gastric mucosal atrophy	 1.7 (±1.8)b	 1.3 (±1.6)b	 1.8 (±1.8)b	 1.8 (±1.9)b

aNumber (%), bmedian (mean ± standard deviation); RE, reflux esophagitis; NERD, non‑erosive reflux disease; FD, functional dyspepsia; BMI, 
body mass index; H. pylori, Helicobacter pylori; GI, gastrointestinal; LA‑grade, Los Angeles grade.
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mean age, 59.1±15.1 years; and mean BMI, 24.0±2.6) are 
shown in Table I. The rates of alcohol intake and smoking 
were  45.0  and  20.0%, respectively. Cases who were 
H. pylori negative, H. pylori positive, and H. pylori negative 
following eradication therapy numbered 15 (75.0%), 1 (5.0%), 
and 4 (20.0%), respectively. Among the cases of 
RE, 9, 7, 3, and 1 cases had Los Angeles grades A, B, C, and D, 
respectively. Hiatal hernia was observed in 18 (90.0%) cases. 
The mean EGA was 1.3±1.6. The numbers of cases of EGA 
classified as C‑0, C‑1, C‑2, C‑3, O‑1, O‑2, and O‑3 were 9, 5, 
1, 2, 2, 1, and 0, respectively. Of the 20 RE patients, 11 cases 
had f‑RE and 9 cases had r‑RE. The proportion of RE patients 
who achieved an improvement in their reflux symptoms after 
4 weeks of VPZ therapy was 75.0% (15/20). The proportions 
of patients with f‑RE and r‑RE who achieved an improvement 
in their reflux symptoms after 4 weeks of VPZ therapy were 
90.9% (10/11) and 55.6% (5/9), respectively. The GERD scores 
at baseline and after 4 weeks of VPZ therapy in patients with 
RE were 8.2±1.7 and 3.7±1.4, respectively, and this difference 
was statistically significant (P<0.01; Fig. 1).

NERD patients. The clinical characteristics of the 25 eligible 
patients with NERD [7  men (28.0%) and 18  women 
(72.0%); mean age 61.7±15.2, and mean BMI, 22.3±2.9] are 
shown in Table I. The rates of alcohol intake and smoking 
were 24.0 and 8.0%, respectively. Cases who were H. pylori 
negative, H. pylori positive, and H. pylori negative following 
eradication therapy numbered  11 (44.0%), 4 (16.0%), 
and  10  (40.0%), respectively. Hiatal hernia was observed 
in 7 (28.0%) cases. The mean EGA was 1.8±1.8. The numbers 
of cases of EGA classified as C‑0, C‑1, C‑2, C‑3, O‑1, O‑2, and 
O‑3 were 9, 4, 3, 2, 6, 0, and 1, respectively. Of the 25 patients 
with NERD, 12 cases had f‑NERD and 13 cases had r‑NERD. 
The proportion of the total NERD patients who achieved an 
improvement in their reflux symptoms after 4 weeks of VPZ 
therapy was 60.0% (15/25). The proportions of patients with 
f‑NERD and r‑NERD who achieved an improvement in their 
reflux symptoms after 4 weeks of VPZ therapy were 66.7% 
(8/12) and 53.8% (7/13), respectively. The GERD scores at 
baseline and after 4 weeks of VPZ therapy in patients with 
NERD were 7.0±1.6 and 3.9±2.0, and this difference was 
statistically significant (P<0.01; Fig. 2).

FD patients. The clinical characteristics of the 43 eligible 
patients with FD [10 men (23.3%) and 33 women (76.7%); 
mean age, 59.8±14.4; and mean BMI, 20.8±3.4] are shown 
in Table I. Alcohol intake and smoking were 16.3 and 7.0%, 
respectively. Cases who were H. pylori negative, H. pylori 
positive, and H.  pylori negative after eradication therapy 
numbered 26 (60.5%), 3 (7.0%), and 14 (32.6%), respectively. 
Hiatal hernia was observed in 26 (60.5%) cases. The mean 
EGA was 1.8±1.9. The numbers of cases of EGA classified as 
C‑0, C‑1, C‑2, C‑3, O‑1, O‑2, and O‑3 were 17, 7, 5, 2, 8, 2, 
and 2, respectively. Of the 43 patients with FD, 17 cases had 
f‑FD and 26 cases had r‑FD. The proportion of FD patients 
who achieved an improvement in their dyspepsia symptoms 
after 4 weeks of VPZ therapy was 48.8% (21/43). The propor-
tions of f‑FD and r‑FD patients who achieved an improvement 
in their dyspepsia symptoms after 4 weeks of VPZ therapy 
were 58.8% (10/17) and 42.3% (11/26), respectively. The FD 

scores at baseline and after 4 weeks of VPZ therapy in patients 
with FD were 7.2±1.6 and 4.3±1.8, respectively, and this differ-
ence was statistically significant (P<0.01; Fig. 3).

Figure 3. Changes from baseline of the FD scores following administration 
of 20 mg VPZ once daily for 4 weeks in patients with FD. The FD scores at 
baseline and after 4 weeks of VPZ therapy in FD patients were 7.2±1.6 and 
4.3±1.8, respectively, and this difference was statistically significant (*P<0.01). 
FD, functional dyspepsia; VPZ, vonoprazan; PCAB, potassium‑competitive 
acid blocker.

Figure 1. Changes from baseline of the GERD scores following admin-
istration of 20 mg VPZ once daily for 4 weeks in patients with RE. The 
GERD scores at baseline and after 4 weeks of VPZ therapy in RE patients 
were 8.2±1.7 and 3.7±1.4, respectively, and this difference was statistically 
significant (*P<0.01). GERD, gastroesophageal reflux disease; RE, reflux 
esophagitis; VPZ, vonoprazan; PCAB, potassium‑competitive acid blocker.

Figure 2. Changes from baseline of the GERD scores following administra-
tion of 20 mg VPZ once daily for 4 weeks in patients with NERD. The GERD 
scores at baseline and after 4 weeks of VPZ therapy in NERD patients were 
7.0±1.6 and 3.9±2.0, and this difference was statistically significant (*P<0.01). 
GERD, gastroesophageal reflux disease; VPZ, vonoprazan; NERD, non‑ero-
sive reflux disease; PCAB, potassium‑competitive acid blocker.
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Discussion

The present retrospective study is, to the best of our knowledge, 
the first study on efficacy of a PCAB for improving the 
symptoms of patients with RE, NERD, and FD. In the present 
study, patients were administered with a new PCAB, termed 
VPZ, for 4 weeks. Following this treatment, compared with 
baseline, the rates of symptomatic improvement in patients with 
RE, NERD, and FD were 75.0, 60.0, and 48.8%, respectively, 
and the GERD score in patients with RE and NERD, and 
the FD score in patients with FD, were both decreased. In 
cases that were administered VPZ as an initial therapy, the 
rates of symptomatic improvement were 90.9, 66.7, and 58.8% 
in patients with RE, NERD, and FD, respectively. In cases 
that were resistant to 8 weeks of PPI therapy, the rates of 
symptomatic improvement were 55.6,  53.8,  and 42.3% in 
patients with RE, NERD, and FD, respectively. The GERD 
score in patients with RE and NERD, and the FD score in 
patients with FD, were both decreased after 4 weeks of VPZ 
therapy.

PPIs have been used as the first‑line drugs for the treatment 
of GERD in Japan since it became evident from the results of 
multiple Japanese studies, and those from outside Japan, that 
PPIs exhibit superior protective effects against the esophageal 
mucosal injury associated with RE compared with those 
of histamine‑2 receptor antagonists (4,15). However, it has 
become clear during the use of PPIs in patients with GERD 
that there are certain cases in which GERD symptoms remain 
following treatment with PPIs (16). It was reported that the 
symptoms of GERD are not proportional to the degree of the 
esophageal mucosal injury (17), and these symptoms reduce the 
QOL of GERD patients (18). Therefore, in addition to healing 
the esophageal mucosal injury, it is also important to achieve 
symptomatic relief for GERD. In a multicenter, randomized 
trial in Japanese patients with RE, the proportions of patients 
achieving sufficient relief of their reflux symptoms (heartburn 
and regurgitation) were similar (~80%) in 2  groups who 
were treated with 20 mg omeprazole and 10 mg rabeprazole, 
respectively, for 4 weeks (19). In the present study, patients who 
were administered VPZ as an initial therapy had a relatively 
high rate of symptomatic improvement (90.9%) in cases of RE, 
while the rate of improvement in patients with NERD tended to 
be lower (66.7%). Previous reports have revealed that not only 
the regurgitation of gastric acid, but also hyperesthesia and 
psychological factors participate in generating the subjective 
symptoms of NERD  (20,21). Therefore, in patients with 
NERD, a strong suppression of gastric acid secretion might 
be less likely to succeed compared with that in RE patients. 
On the other hand, in patients with RE and NERD who were 
resistant to 8 weeks of PPI therapy, the rates of improvement 
for their GERD symptoms were 55.6 and 53.8%, respectively. 
PPIs are known to have certain disadvantages, including being 
affected by genetic polymorphisms of CYP2C19, and being 
inactivated easily under acidic conditions (22). In comparison 
with PPIs, PCABs bind to the proton pump continuously in 
gastric parietal cells to reduce gastric acid secretion without 
requiring activation or being deactivated by the gastric acid. 
Furthermore, it was reported that PCABs are not affected 
by genetic polymorphisms of CYP2C19 (23,24). In patients 
with GERD whose gastric acid secretion was not suppressed 

sufficiently well by the administration of a PPI, it may be 
possible to control the secretion further by administering 
a PCAB. PCABs may become a novel choice of therapy for 
patients with GERD who are resistant to PPI therapy.

The etiology of FD is complicated, and FD may be caused 
by various factors (25). According to the Japanese guidelines 
for the treatment of FD, the major therapeutic drugs for FD 
are gastric acid secretion inhibitors and gastroprokinetic 
drugs  (5,26). As for gastric acid secretion inhibitors, in a 
multicenter, double‑blinded, randomized, placebo‑controlled 
trial in Japanese patients with FD, it was reported that treat-
ment with 20 mg rabeprazole once daily for 8 weeks achieved 
a higher rate of satisfactory symptom relief compared with a 
placebo treatment (45.3 vs. 28.2%) (27). As for gastroprokinetic 
drugs, a multicenter, randomized, 4‑week placebo‑controlled 
trial in Japanese patients with FD reported that 52.2% of those 
receiving acotiamide, and 34.8% of those in the placebo group, 
were classified as responders (28). In the present study, patients 
with FD who were administered with VPZ for 4 weeks as an 
initial treatment had a relatively high response rate (58.8%), 
although the present study is a retrospective study, rather than 
a placebo‑controlled study. In addition, the subgroup analysis 
revealed that, even for patients with FD who were resistant to 
8 weeks of PPI therapy, the rate of symptomatic improvement 
was 42.3%. Therefore, PCABs may become novel therapeutic 
drugs for patients with FD who are PPI‑therapy‑resistant. 
However, for ~60% of the PPI‑therapy‑resistant FD patients 
in the present study, VPZ treatment did not succeed, and the 
influence of a mechanism other than gastric acid reflux was 
considered to be an etiological factor in these patients. In addi-
tion, the present study did not consider the disease duration of 
the patients with FD. The rate of symptomatic improvement 
elicited by the administration of PCAB to patients with FD 
according to the Rome III criteria (29), which categorize the 
disease duration of FD, has yet to be elucidated.

The present study had several limitations. First, it was a 
hospital‑based, single‑center, retrospective study of outpatients 
who were asked to complete a questionnaire to determine the 
severity of their symptoms. Secondly, the study procedures 
were conducted by one specialist (D.A.) who was a member 
of the Japan Society of Gastroenterology; therefore, the data 
might not represent the general population. Furthermore, the 
sample size of the present study was relatively small; therefore, 
further larger, randomized multicenter prospective studies 
will be required to clarify the efficacy of PCAB for improving 
the symptoms of patients with RE, NERD, and FD. Finally, it 
was not possible to investigate dietary intake, beverages, waist 
circumference, visceral fat area, exercise, eating habits, or 
sleep, which are all able to affect the pathophysiology of RE, 
NERD, and FD.

This retrospective study is the first report, to the best of 
our knowledge, that has examined the efficacy of PCAB for 
improving the symptoms of patients with GERD and FD. In 
GERD and FD patients, the possibility has materialized that 
PCAB might be useful as a novel therapeutic drug, not only 
as an initial therapy, but also for patients who are not satisfied 
with their treatment after 8 weeks of therapy with conventional 
PPIs. Symptomatic relief by PCABs might also increase the 
QOL of patients with GERD and FD. However, additional, 
large and prospective multicenter trials are required to further 
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clarify the efficacy of PCABs for improving the symptoms of 
patients with GERD and FD.
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