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INTRODUCTION

Many people suffer from 
functional dyspepsia, with a 
prevalence of 11-17% in Japan 
[1]. However, the incidence of 
gastric cancer/ulcer is decreasing 
due to the widespread use of 
Helicobactor pylori (H. pylori) 
eradication therapy [2]. Despite 
the decreased prevalence of 
gastric ulcers, the most common 
symptoms were discomfort 
and/or pain in the upper 
gastrointestinal (GI) tract over 
a period of 25 years [3]. Due to 
the complicated pathogenesis of 
functional dyspepsia, definitive 
treatment is not yet established.
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ABSTRACT

Background & Aims: Acid suppression improves dyspepsia symptoms but the efficacy of vonoprazan for 
functional dyspepsia remains unclear. The aim of this study is to evaluate the effectiveness of vonoprazan 
therapy for functional dyspepsia without heartburn.
Methods: Patients receiving vonoprazan 10 mg once daily or acotiamide 100 mg three times daily for more 
than one month were included and retrospectively reviewed. Functional dyspepsia was diagnosed based on the 
ROME IV criteria. Patients with heartburn were excluded. Eighty-five patients were divided into vonoprazan 
(n=48) and acotiamide (n=37) groups.
Results: There were no significant differences at baseline between the vonoprazan and acotiamide groups. The 
functional dyspepsia score significantly improved in both groups (p<0.001). The degree of score reduction 
(55% vs 59%, p=0.559) and the resolution rates (21% vs 30%, p=0.345) were similar. Epigastric pain and 
postprandial distress scores were significantly improved in both groups, and the degree of improvement of 
each score was similar. Constipation and diarrhea scores were significantly improved in both groups, and 
the degree of improvement similar. 
Conclusion: These preliminary results suggest that vonoprazan is effective for the treatment of functional 
dyspepsia without heartburn in the short-term, with results similar to acotiamide therapy. 

Key words: potassium-competitive acid blocker – acotiamide – gastritis - functional dyspepsia – Helicobacter 
pylori – gastroesophageal reflux disease – proton pump inhibitor.

Abbreviations: ACO: acotiamide; GI: gastrointestinal; H. pylori: Helicobactor pylori; PPI: proton pump inhibitor; 
RCT: randomized-controlled trial; VPZ: vonoprazan.

The Cochrane database of systematic reviews showed that 
proton pump inhibitors (PPIs) were effective for functional 
dyspepsia compared to placebo [4]. Symptomatic resolution 
was slightly better in the PPI group than the placebo group 
(31% vs 26%). Vonoprazan (VPZ), a novel potassium-
competitive acid blocker, has been available in Japan since 
2015, and has a stronger acid suppression effect compared to 
PPI [5]. We previously reported the effectiveness of VPZ on 
dyspepsia symptoms in patients with heartburn in both short 
and long-term studies [6, 7]. Little evidence is available for 
the effect of VPZ on functional dyspepsia without heartburn. 

Prokinetic drugs are a standard treatment for functional 
dyspepsia. Acotiamide (ACO), a prokinetic drug, has been 
available in Japan since 2013. A randomized-controlled 
trial (RCT) demonstrated that ACO had led to a significant 
improvement compared to placebo regarding meal-related 
dyspepsia symptoms [8]. However, comparison of ACO 
therapy with VPZ for functional dyspepsia has not yet been 
reported.
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The aim of this study was to evaluate the effectiveness 
of VPZ therapy on functional dyspepsia in patients without 
heartburn compared to ACO therapy.

METHODS

Study Population 
This was a retrospective comparative study. A total of 395 

patients who received VPZ or ACO therapy for functional 
dyspepsia from November 2014 to June 2022 were reviewed. 
Acotiamide was mainly used during the first half of the study 
period and VPZ mainly in the second half. The treatment for 
functional dyspepsia was changed from ACO to VPZ in 2017 
because better adherence to the VPZ regimen was expected. 
Vonoprazan was given only once daily before or after meals, 
and the ACO regimen was three times daily before meals. 

Inclusion criteria were: 1) diagnosis of functional dyspepsia 
based on the ROME IV criteria; 2) significant domain-specific 
score of the Izumo scale (4 points or above) in the epigastric 
pain or postprandial distress domains; and 3) VPZ (10 mg once 
daily) or ACO therapy (100 mg three times daily) administered 
for more than one month. Exclusion criteria were: 1) presence 
of heartburn (domain-specific score in heartburn of 4 points or 
above); 2) cessation of VPZ/ACO therapy within one month; 

3) no clinic visits for more than one month; 4) VPZ/PPI/ACO 
therapy before starting VPZ or ACO; 5) VPZ/ PPI/ ACO added 
after starting VPZ/ACO; 6) dose changes of VPZ/ACO; and 
7) current H. pylori infection. Based on these criteria, 310 
patients were excluded, and 85 patients were finally included 
in the study cohort. These 85 patients were divided into the 
VPZ (n=48) and ACO (n=37) groups. 

All patients underwent esophagogastroduodenoscopy 
before starting VPZ/ACO. The grade of gastric atrophy was 
classified based on the Kimura-Takemoto classification [9]. 
Current H. pylori infection status was assessed by the serum IgG 
level, stool antigen test and/or 13C-urea breath test. Helicobacter 
pylori eradication history was confirmed by interview and/or 
chart review. The Institutional Review Board of the Shinozaki 
Medical Clinic approved this retrospective review. 

Evaluation of Dyspepsia Symptoms by Izumo Scale
The Japanese Guideline for functional dyspepsia 2021 

recommends a self-reporting questionnaire for initial diagnosis 
and judging the effectiveness of functional dyspepsia treatment 
[1]. The Izumo scale is a GI symptom-related quality of life 
assessment questionnaire that has been broadly validated 
[10, 11] (Fig 1). We frequently use the Izumo scale in routine 
clinical practice to evaluate abdominal symptoms. The Izumo 

Fig. 1. The Izumo scale, a self-reporting questionnaire evaluating gastrointestinal 
symptoms (cited from Kakuta et al. [10])
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scale has five domains: heartburn (Q1-3), epigastric pain (Q4-
6), postprandial distress (Q7-9), constipation (Q10-12) and 
diarrhea (Q13-15). Each domain has three items scored from 
0 to 5 on a Likert scale: 0 = not bothered, 1 = not so bothered, 
2 = slightly bothered, 3 = bothered, 4 = strongly bothered and 
5 = intolerably bothered [10]. Each domain-specific score was 
calculated from the total score of the 3 items, and therefore 
each domain-specific score ranges from 0 to 15. Significant 
symptoms were defined as 4 points or more for a domain-
specific score. The functional dyspepsia score was defined 
as the sum of the epigastric pain and postprandial distress 
domains [12]. The total score was defined as the sum of the 
scores for all domains. Patients with a score of 4 or more in the 
heartburn domain were excluded from this study based on the 
exclusion criteria. A “resolution of symptoms” was defined as 
a score decreased to 1 or 0. 

Statistical Analysis
Changes in scores before and after VPZ/ACO therapy 

were compared by the Wilcoxon rank-sum test. Differences 
in the degree of score reduction between the two groups were 
compared using the Mann-Whitney U-test. Statflex version 7.0 
software (Artech Co. Ltd. Osaka, Japan) was used. Differences 
were considered significant when p<0.05.

RESULTS

The characteristics of 85 patients before starting VPZ or 
ACO were shown in Table I. Although all parameters were 
compared, there were no significant differences between the 
two groups at baseline. The body mass index was comparatively 
low, and more than half of the patients were female. 
Approximately one-third of patients suffered from constipation 
and/or diarrhea complicated by functional dyspepsia. 

Functional dyspepsia scores were significantly improved in 
both groups (p<0.001) (Fig. 2a). The degree of score reduction 
was similar in both groups, and the difference was not 
significant (p=0.559) (Fig. 2b). The resolution rates were also 
similar (p=0.345) (Fig. 2c). Vonoprazan therapy was as effective 
for functional dyspepsia without heartburn as ACO therapy. 

Significant epigastric pain was present in 58 patients (VPZ 
n=36, ACO n=22). Epigastric pain scores were significantly 
improved in both groups (p<0.001) (Fig. 3a). The degree 
of reduction was slightly greater in the ACO group than in 
the VPZ group, although the difference was not statistically 
significant (p=0.225) (Fig. 3b). The resolution rate was higher 
in the ACO group than the VPZ group, although the difference 
was not statistically significant (p=0.208) (Fig. 3c). 

Significant postprandial distress was present in 66 patients 
(VPZ n=34, ACO n=32). Postprandial distress domain scores 
were significantly improved in both groups (p<0.001) (Fig. 3d). 
The degree of reduction was similar (p=0.836) (Fig. 3e). The 
resolution rate was also similar (p=0.665) (Fig. 3f). Subgroup 
analyses using epigastric pain or postprandial distress domains 
did not show significant differences between the two groups. 

Thirty-four patients suffered from constipation (VPZ 
n=17, ACO n=17). Constipation scores were significantly 
improved in both groups (p<0.02) (Fig 4a). The degree of 
reduction was similar between the two groups (Fig. 4b). 
Twenty-nine patients had significant diarrhea symptoms 
(VPZ n=16, ACO n=13). Diarrhea scores were significantly 
improved in both groups (p<0.02) (Fig. 4c). The degree of 
reduction was similar (Fig. 4d). 

The total score defined as the sum of heartburn, epigastric 
pain, postprandial distress, constipation and diarrhea domain-
specific scores was evaluated (VPZ n=48, ACO n=37). The total 
scores were significantly improved in both groups by about 
half (Fig. 4e). The degree of reduction was similar (Fig. 4f). 

Table I. Baseline characteristics of patients

VPZ group (n=48) ACO group (n=37) p

Age, years, median (IQR) 46 (36-58) 48 (39-57) 0.579

Gender, male, n (%) 15 (31) 10 (27) 0.671

Body mass index, median (IQR) 20.9 (18.8-23.0) 20.7 (19.6-23.7) 0.407

Current smoker, n (%) 3 (6) 5 (13) 0.255

History of H. pylori eradication, n (%) 14 (29) 8 (22) 0.431

Functional dyspepsia score, baseline, median (IQR) 9.0 (7.0-12.5) 10.0 (6.0-13.0) 0.925

Significant dyspepsia symptom, n (%)
Epigastric pain

Baseline, median (IQR)
Postprandial distress

Baseline, median (IQR)

36 (75)
5.5 (4.0-7.0)

34 (71)
6.0 (5.0-9.0)

22 (59)
7.0 (5.0-8.0)

32 (86)
6.0 (4.0-7.0)

0.127
0.084
0.085
0.620

Lower GI symptoms, n (%)
Constipation

Baseline, median (IQR)
Diarrhea

Baseline, median (IQR)

17 (35)
5.0 (5.0-7.0)

16 (33)
5.5 (4.0-7.5)

17 (46)
6.0 (4.0-7.3)

13 (35)
7.0 (5.0-7.5)

0.325
0.805
0.862
0.361

Total score, baseline, median (IQR) 17.0 (11.0-20.5) 17.0 (12.0-24.3) 0.612

Gastric atrophy, n (%)
Closed-type
Open-type

10 (21)
6 (13)

3 (8)
10 (27)

0.106
0.089

ACO: acotiamide; IQR: interquartile range; GI: gastrointestinal;  H. pylori: Helicobacter pylori; VPZ: vonoprazan. 
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Fig. 2. Effectiveness of vonoprazan (VPZ) / acotiamide (ACO) for functional dyspepsia: a) changes in functional dyspepsia 
score (mean±standard error) at 1 month after starting therapy; b) reduction rate of functional dyspepsia score; c) resolution 
rate of functional dyspepsia. * p<0.001 compared to before starting VPZ/ACO.

Fig. 3. Effectiveness of vonoprazan (VPZ) / acotiamide (ACO) for each domain-specific score: a) changes in epigastric pain 
score (mean±standard error) at 1 month after starting therapy; b) reduction rate of epigastric pain score; c) resolution rate of 
epigastric pain symptoms; d) changes in postprandial distress score; e) reduction rate of postprandial distress score; f) resolution 
rate of postprandial distress symptoms at 1 month after starting therapy. * p<0.001 compared to before starting VPZ/ACO. 
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Fig. 4. Effectiveness of vonoprazan (VPZ) / acotiamide (ACO) on gastrointestinal symptoms: a) changes in constipation 
score (mean±standard error) at 1 month after starting therapy; b) reduction rate of constipation score; c) changes in diarrhea 
score at 1 month after starting therapy; d) reduction rate of diarrhea score; e) changes in total score at 1 month after starting 
therapy; f) reduction rate of total score. * p<0.001 compared to before starting VPZ/ACO. †p<0.02.

DISCUSSION

Treatment with both VPZ and ACO significantly improved 
functional dyspepsia in patients without heartburn. There 
were no significant differences in degrees of improvement 
between the two groups. Subgroup analyses of epigastric pain 
and postprandial distress domains did not show significant 
differences in improvement between the two groups. Both 
therapies were also effective against constipation and diarrhea. 
Total scores were improved by both therapies. To the best 
of our knowledge, this is the first study demonstrating the 
effectiveness of VPZ for the treatment of functional dyspepsia 
in patients without heartburn. 

We previously reported the long-term improvement 
of dyspepsia symptoms by VPZ therapy in patients with 
heartburn [7]. Regarding functional dyspepsia with heartburn, 
acid suppression therapy may be the first choice. A Japanese 
retrospective study reported the effectiveness of 4-weeks 
of VPZ therapy (20 mg) on functional dyspepsia with an 
improvement rate of 59% [13], but patients with heartburn 

or current H. pylori infection were not excluded. A definitive 
strategy for functional dyspepsia without heartburn remains 
unclear. Although this study demonstrates that the effectiveness 
of VPZ is comparable to ACO, once daily treatment with VPZ 
may be preferable since this regimen may improve long-term 
compliance that is important to maintain long-term control 
[14]. Vonoprazan is administered both before and after a 
meal once daily, but ACO is only taken before meals three 
times daily. The use of prokinetic drugs may be welcomed 
by physicians who are concerned about the long-term use of 
acid blockers. 

The major advantage of VPZ over PPI is the stable acid 
suppression effect regardless of the CYP2C19 genotype as well 
as stronger acid suppression [15]. The effect of PPI is strongly 
influenced by the CYP2C19 genotype. The number of acid 
reflux events was much less during VPZ therapy compared 
to PPI therapy [16]. Although there are no comparative data 
regarding duodenal acidity during VPZ/PPI therapy, the influx 
of acid into the duodenum may be much less in the VPZ than 
the PPI group. Since the acid suppression effect on dyspepsia 
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symptoms is dose dependent in H. pylori negative subjects 
according to a Japanese RCT [17], the stable acid suppression 
effect of VPZ regardless of CYP2C19 genotype suggests that 
it is more useful than PPI. An RCT evaluating the effects of 
VPZ on dyspepsia symptoms compared to PPI is necessary.

Dyspepsia symptoms are associated with low-grade 
inflammation of the duodenum caused by eosinophil infiltration 
due to elevated mucosal permeability [18]. Hypersensitivity to 
acid of gastric and duodenal mucosa is also related to the 
mechanism of functional dyspepsia. Acid infusion into the 
stomach induces various dyspepsia symptoms including a 
“heavy feeling” in the stomach, bloating, nausea or “feeling 
sick”, and belching [19, 20]. Acid influx to the duodenum results 
in delayed gastric emptying and hypersensitivity. Duodenal 
acidification by transnasal endoscopy induces various 
dyspepsia symptoms and suppresses antral contractions [21]. 
Low-grade inflammation as shown by eosinophil and mast 
cell infiltration of the duodenum is associated with functional 
dyspepsia [1, 18] and acid suppression by VPZ may attenuate 
low-grade inflammation of the duodenum. A recent Japanese 
study revealed that VPZ delayed gastric emptying but increased 
ghrelin levels in healthy male subjects [22]. Vonoprazan 
surely improved dyspepsia symptoms as much as ACO did, 
and therefore delayed gastric emptying due to VPZ may be 
compensated by elevating ghrelin levels that can improve 
dyspepsia symptoms. 

It has been clearly shown that ACO is effective for the 
treatment of functional dyspepsia, as confirmed by a phase III 
trial [8]. A systematic review revealed that PPI is more effective 
than prokinetic drugs for improving dyspepsia symptoms [4], 
but these studies did not exclude patients with heartburn. Since 
the influence of gastric acid is higher in patients with functional 
dyspepsia with heartburn than in those without heartburn, acid 
blockers are effective for improvement of functional dyspepsia 
with heartburn. Therefore, the effectiveness for functional 
dyspepsia with or without heartburn should be separately 
analyzed. The present study, which excluded patients with 
heartburn, demonstrates that the efficacy of VPZ is comparable 
to that of ACO for the treatment of dyspepsia symptoms. 

We previously reported the effectiveness of VPZ and ACO 
on lower GI symptoms [7, 23]. A Japanese study also reported 
the effectiveness of VPZ on constipation in patients with PPI-
resistant erosive gastroesophageal reflux disease [24]. In a long-
term observational study, VPZ improved both constipation 
and diarrhea in symptomatic subjects, and VPZ did not 
aggravate these lower GI symptoms in asymptomatic subjects 
[7]. Acotiamide also improved not only dyspepsia symptoms 
but also lower GI symptoms [23]. We cannot offer a conclusive 
explanation why improving upper GI symptoms leads to the 
improvement of lower GI symptoms. But we assume that acid 
suppression due to VPZ improves delayed gastric emptying, 
impaired fundic accommodation and/or hypersensitivity 
disorder. Improvements in functional mechanisms and low-
grade inflammation in the upper GI tract may have a salutary 
effect on the lower GI tract. If a patient has both upper and 
lower GI symptoms, upper GI symptoms should be treated 
first using VPZ/ACO, followed by the treatment of lower 
GI symptoms which can be considered after one month of 
treatment for upper GI tract symptoms. 

This study has acknowledged strengths. Firstly, due to the easy 
access that patients have primary care clinics in Japan, six months 
of persistent dyspepsia symptoms before starting VPZ/ACO is 
comparatively rare. This study strictly included patients with 
functional dyspepsia diagnosed based on the ROME IV criteria. 
Secondly, patients with heartburn largely affected by gastric acid 
secretion were excluded, so “pure functional dyspepsia” was 
evaluated. Thirdly, subjects with a concurrent H. pylori infection 
were excluded, and therefore subjects with H. pylori-associated 
dyspepsia were excluded from this study. Fourthly, this is the 
first comparative study evaluating the effectiveness of VPZ on 
dyspepsia symptoms compared to prokinetics. Fifthly, lower 
GI symptoms were evaluated as well as upper GI symptoms. 
Sixthly, all patients underwent esophagogastroduodenoscopy 
before starting treatment. This study also has some acknowledged 
limitations. Firstly, this is a single-center retrospective study 
without a placebo group. Secondly, there is a time frame shift 
between the two groups. Thirdly, GI function testing was not 
performed. Fourthly, the number of administrations was different 
between two groups (once vs three times daily), and therefore 
placebo effects may be different. 

CONCLUSIONS

Vonoprazan therapy is effective for the treatment of 
functional dyspepsia in patients without heartburn in the 
short-term, similar to ACO therapy. Lower GI symptoms also 
improved. An RCT is necessary to confirm the preliminary 
results of this retrospective comparative study. 
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