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Background: Currently, proton pump inhibitors (PPIs) are the first-line treatment for ulcers resulting from endoscopic sub-
mucosal dissection (ESD). Vonoprazan is a new oral potassium-competitive acid blocker (P-CAB). The aim of
this systematic review and meta-analysis was to compare the efficacy, safety, and tolerance of vonoprazan
with PPIs in the treatment of peptic ulcers resulting from ESD.

Material/Methods: Published results of randomized clinical trials (RCTs) comparing vonoprazan with PPIs in the treatment of ul-
cers resulting from ESD were identified up to March 2018. The main clinical endpoints evaluated were healing
rate and adverse events. The meta-analysis included quality assessment of the studies, statistical analysis of
endpoints, and sensitivity analysis using Revman version 5.3 meta-analysis software.

Results: Systematic literature review identified seven published studies that included 548 patients. Five studies were
published as full-text manuscripts, and two studies were published as abstracts. Meta-analysis of the vonopra-
zan treatment, compared with PPI treatment, for ESD showed that the pooled relative risk (RR) of healing rate
was 0.64 (95% Cl, 0.33-1.22) for the 4-week study group and 0.98 (95% Cl, 0.84-1.15) for the 8-week study
group. The RR for adverse events was 0.65 (95% Cl, 0.31-1.38) (P>0.05). No statistical evidence of publication
bias was found.

Conclusions: The findings of the systematic review and meta-analysis showed that the efficacy of vonoprazan was compa-
rable with PPIs for the treatment of peptic ulcers following ESD. Further studies are required to support the
safety and efficacy of vonoprazan compared with different types of PPIs.
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Background
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Meta-analysis to compare vonoprazan and PPIs in ESD
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Material and Methods

Endoscopic submucosal dissection (ESD) is a commonly used
method for the treatment of gastrointestinal adenoma, precan-
cerous lesions, or early-stage cancer without metastases, due
to its clinical effectiveness and comparative safety. However,
sometimes a large area of dissection results in post-ESD ul-
cers which can result in severe complications, including de-
layed bleeding and perforation, especially in the upper gastro-
intestinal tract, because of the effects of gastric acid on the
ulcerated mucosa. The incidence of delayed bleeding from rup-
tured vessels and perforation following ESD has been reported
to be approximately 3.5% [1]. Therefore, reducing gastric acid
secretion following ESD of the upper gastrointestinal tract is
required, and treatment with proton pump inhibitors (PPIs)
have been commonly used. Uedo et al. [2] conducted a random-
ized controlled trial (RCT) that showed that PPI treatment was
more effective than the use of histamine H2-receptor antago-
nists in the prevention of bleeding from ulcers following ESD.
Also, prophylactic coagulation of visible vessels is now recom-
mended by many clinicians to prevent post-ESD bleeding [3].

Vonoprazan (Takecab®) (Takeda Pharmaceutical Co. Ltd., Tokyo,
Japan) is a new oral potassium-competitive acid blocker
(P-CAB), which received first approval in 2015 in Japan [4].
Vonoprazan competitively blocks the potassium-binding site
of H*/K*-ATPase and the inhibitory action on gastric acid se-
cretion of this novel drug is more stable than that of PPIs due
to its higher pKa value [5]. In preclinical research studies, vo-
noprazan has been shown to accumulate at high concentra-
tions in cells of gastric glands and is slowly cleared, resulting
in a more sustained and greater increase in gastric PH [6,7].

Given its strong inhibitory effect on gastric acid production,
vonoprazan has been shown to be effective in the treatment of
gastroesophageal reflux disease (GERD), peptic ulcers, and other
gastric acid-related disorders [8-12]. Some recent comparative
studies on the treatment of peptic ulcers following ESD have
shown that vonoprazan had a stronger acid-inhibiting effect
than PPIs [13,14]. However, these findings were not supported
by two recent phase 3 RCTs [9]. There remains controversy re-
garding whether the use of vonoprazan is more effective than
PPIs when used to heal iatrogenic peptic ulcers after ESD [14].

Therefore, this systematic review and meta-analysis aimed
to compare the efficacy, safety, and tolerance of vonoprazan
with PPlIs in the treatment of peptic ulcers resulting from ESD.

Search strategy

The systematic review of the literature and the meta-analysis
were performed up to March 2018. Relevant publications were
selected that compared vonoprazan with proton pump inhib-
itors (PPIs) for the treatment of ulcers resulting from endo-
scopic submucosal dissection (ESD). The following databases
were searched: Web of Knowledge, PubMed, Embase, and
the Cochrane Central Register of Controlled Trials. The
following search terms were used: ‘vonoprazan’ or ‘Takecab’
or ‘potassium-competitive’ or ‘acid blocker’ or ‘P-CAB,’ and ‘pro-
ton pump inhibitor’ or ‘PPI’ or ‘PPIs,” and ‘endoscopic submu-
cosal dissection’ or ‘ESD’ or ‘artificial ulcers’ or ‘post-ESD.” Also,
all published studies in all forms of publication were identi-
fied, irrespective of outcomes, country, and language. The sys-
tematic review and meta-analysis were performed according
to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [15].

Inclusion and exclusion criteria

Irrelevant studies were initially excluded based on the con-
tent of their titles and abstracts. Potentially relevant published
studies underwent a review of the entire published manu-
script. The selection criteria for inclusion in the meta-analysis
included: patients who has been diagnosed by upper gastro-
intestinal endoscopy; patients who underwent ESD for endo-
scopic mucosal lesions, adenoma, or early-stage gastric cancer;
randomized controlled trials (RCTs) that compared the efficacy
of vonoprazan 20 mg/day with standard-dose PPIs in the treat-
ment of post-ESD peptic ulcers; patients who did not receive
other medical treatments before the trials; study periods of at
least 4 weeks; endoscopic assessment of the healing of the ul-
cers at 4 weeks or 8 weeks following ESD. There were no lim-
itations on patient nationality or ethnicity. The decision to in-
clude or exclude the published studies was made separately
by two researchers, and any differences in opinion were set-
tled by consensus with the inclusion of a third study researcher.

Data extraction

Two reviewers independently extracted the following informa-
tion, which was collected using an Excel spreadsheet: first au-
thor; year of publication; publication type; country of the study;
publication language; therapeutic strategy; post-ESD follow-up
period; clinical outcomes, including healing rate, shrinkage rate,
and rate of adverse events. In this meta-analysis, the primary
outcome measure was the comparison of the healing rates of
post-ESD peptic ulcers between vonoprazan-based therapy and
PPI-based therapy. The secondary outcome safety and tolerance
events included delayed bleeding, perforation, and hepatic injury.
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Quality of methodology

Quality assessment and risk of bias in the identified RCTs
was performed using the Cochrane Risk of Bias Assessment
Tool [16]. Two investigators individually assessed the meth-
odological quality of each RCT.

Statistical analysis

Statistical analysis of data was performed using Review
Manager (RevMan) version 5.3. Multiple comparisons were
performed, and for each comparison, a 95% confidence interval
(Cl) of the pooled risk ratios (RRs) were calculated to analyze
the variables. The Mantel-Haenszel method, or fixed-effects
model, was used. However, when there was clear study het-
erogeneity, a random-effects model was chosen. Two methods
were used to investigate study heterogeneity, the Cochrane’s
Q test considered the study to be heterogeneous if the P-value
was <0.1, and I? statistics values >25%, >50%, and >75% in-
dicated mild, moderate, and substantial study heterogeneity,
respectively. All P-values were two-tailed, and the level of sta-
tistical significance was 0.05 in all tests. A funnel plot was per-
formed to assess publication bias.

Results

A qualitative summary of the systematic literature review

The literature search strategy initially identified 46 potentially
relevant published studies, from which seven eligible published
randomized controlled trials (RCTs) were selected, which in-
cluded data from 548 patients (Figure 1) [17-23]. The seven
identified studies compared vonoprazan with proton pump in-
hibitors (PPIs) for the treatment of ulcers resulting from endo-
scopic submucosal dissection (ESD), which fulfilled the inclu-
sion criteria for the meta-analysis [17-23]. Five of the studies
were published as full-text manuscripts [17,20-23], and the
other two were meeting abstracts [18,19]. Table 1 shows the
baseline characteristics of these seven studies, all of which
were published in the English language between 2016 and
2018, which included patients who were recruited to stud-
ies between 2015 to 2017 in Japan. Table 2 summarizes the
outcomes of these seven trials. The results of the quality as-
sessment of the meta-analysis data are presented in Figure 2.

Meta-analysis findings on healing rates of post-ESD ulcers
at 4 weeks and 8 weeks

An analysis was performed of the studies that provided
4-week or 8-week healing rates of post-ESD ulcers. As shown
in Figure 3A and 3B, there was no difference between the
healing rates of the vonoprazan-based therapy and PPI-based

META-ANALYSIS

46 potentially relevant papers
identified for retrieval

14 papers excluded because
papers were latters or reviews

32 potentially papers retrived
for more detailed assessment

20 papers excluded because
they were not related to ESD

12 potentially papers retrived
for more detailed assessment

5 papers excluded because
they were not RCTs

7 studies included in the
meta-analysis

Figure 1. Flowchart of the study design and literature search
performed according to the Preferred Reporting Iltems
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [15].

therapy. The pooled relative risk (RR) of healing rate was 0.64
(95% Cl, 0.33-1.22) for the 4-week study group, and 0.98 (95%
Cl, 0.84-1.15) for the 8-week study group. Moderate hetero-
geneity was identified in the 8-week group using Cochrane’s
Q test (df=4; P=0.04; 1=60%).

In these five trials published as full texts, three used lanso-
prazole as control, and the other two used esomeprazole. To
identify the reasons for the difference between relevant trials
in the 8-week group, a subgroup analysis was performed for
these studies. The random-effects model showed that the rel-
ative efficacy of the healing rates was different for the esome-
prazole-treated group and the RR was 1.14 (95% Cl, 0.99-1.32)
and in the lansoprazole-treated group, the RR was 0.88 (95%
Cl, 0.72-1.06). Heterogeneity testing using Cochrane’s Q test
showed subgroup differences (df=1; P=0.03; 1>=79.0%). The I?
value of the lansoprazole-treated group decreased from 60%
to 38%, and the I? value of the esomeprazole-treated group
decreased to 7%.

Meta-analysis findings of adverse events

In the seven published RCTs, all of them provided information
of delayed bleeding rate, but only two articles included the per-
foration rate and one article described the hepatic injury. As
shown in Figure 4, the fixed-effects model showed no signifi-
cant difference in adverse event rates between the vonoprazan-
based therapy and PPI-based therapy. The pooled RR was 0.65
(95% Cl, 0.31-1.38) and there is no significant heterogeneity
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Table 1. Characteristics of the studies enrolled in the meta-analysis.

Year of
patients
recruitment

No. of weeks
of follow-up

Patients
Enrolled (n)

Publication
type

Publication

First auth
irst author date

Country

Therapy strategy

0: 20 mg iv bid for first
2 days + po. V: 20 mg 8
qd or L: 30 mg qd.

Aietal. [17] 2015-2017 Full-text 149/127

V: 20 mg po qd
or L: 30mg qd.

V: 20 mg po qd
or R: 10 mg qd.

0: 20 mg iv bid for first
2 days + po. V: 20 mg 8
qd or E: 20 mg qd.

V: 20 mg po qd or
L: 30 mg qd.

0: 20 mg iv bid for first

2 days + po. V: 20 mg
qd or L: 30 mg qd.

Ishii et al. [23]

2015-2017

Full-text

0: 20 mg iv bid for first
2 days + po. V: 20 mg

qd or E: 20 mg qd.

RCT - randomized controlled trial; V — vonoprazan; L — lansoprazole; E — esomeprazole; R — rabeprazole.

Table 2. Results of the enrolled randomized controlled trials (RCTs).

Regimen Healing rate Delayed bleeding Shrinkage rate Perforation
Ai et al. Y% 86.89% (53/61) 6.56%  (4/61) Not stated 1.64%  (1/61)
O oescosccoosccomsoonscmessooneeeesoeeee e s ore et aesSone e esooseE e nIosEeeeeeIooeees oS e d I
2018 [17] L 90.90% (60/66) 6.06%  (4/66) 3.03%  (2/66)
Koizumi et al, Vv 57.90% 556%  (1/18) 99.60% Not stated
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Ot state
2016 [18] L 87.50% 5.89% (1/17) 99.20%
; Y% 5.56%  (1/18) 93.3%
et cel, Not stated St e S Not stated
2016 [19] R 0 (0/15) 96.6%
Tsuchiya et al. Y% 94.87% (37/39) 0 (0/39) 0 (0/39)
L R N oS ta e
2017 [20] E 78.05% (32/41) 7.32%  (3/41) 2.44%  (1/41)
Y% 435%  (3/69)
EmReR GEEl, Y Not stated T Not stated Not stated
2018 [21] L 5.71%  (4/70)
Talateshi a2l Y% 78.57% (11/14) 0 (0/14) 95.3% Not stated
R s S ot state
2016 [22] L 91.67% (11/12) 0 (0/12) 97.2%
Ishii et al, Vv 88.9% (24/27) 0 (0/27) 100% Not stated
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Ot state
2018 [23] E 84.6% (22/26) 0 (0/26) 100%

RCT - randomized controlled trial; V — vonoprazan; L — lansoprazole; E — esomeprazole; R — rabeprazole.
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Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

I Low risk of bias
M Undlear risk of bias
Il High risk of bias

Figure 2. The results of the quality assessment of the enrolled studies.

among these studies, as determined by Cochrane’s Q test
(df=4; P=0.77; 1?°=0%).

Sensitivity analysis

The funnel plot for the rate of adverse events showed some
asymmetry, indicating the occurrence of publication bias
(Figure 5). Accordingly, a sensitivity analysis was conducted
to evaluate the reliability of this meta-analysis. In five trials,
the duration of therapy was 8 weeks, and the duration of the
remaining two trials was 4 weeks. A sensitivity analysis was
undertaken that included the 8-week treatment trials, which
did not show significant differences (Table 3). A further sen-
sitivity analysis was performed that only included trials using
lansoprazole treatment, and the sensitivity analysis did not
show any significant differences (Table 3).

This work is licensed under Creative Common Attribution-
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Discussion

Proton pump inhibitors (PPIs) are commonly used in the man-
agement of conditions associated with increased acid produc-
tion and ulceration of the upper gastrointestinal tract, including
gastroesophageal reflux disease (GERD), Barrett’s esophagus,
and Helicobacter pylori-associated peptic ulcer. Since the de-
velopment of first-generation PPlIs, similar drugs have been de-
veloped and shown to be effective. The long-term use of PPIs
can be associated with adverse effects including bone frac-
ture, myocardial infarction, and infections, although the risk
of these complications is quite low [24]. Although changing
the type of PPl or adding other medications have been pro-
posed, there is currently a lack of evidence to provide the ba-
sis for guidelines for combination therapy [25].

Vonoprazan (Takecab®) (Takeda Pharmaceutical Co. Ltd., Tokyo,
Japan) is a new potassium-competitive acid blocker (P-CAB) and
is a novel treatment for peptic ulcer disease that inhibits gastric
acid production that first received approval in Japan in 2015.
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A VPZ VPZ Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.1.14 weeks
Hirai 2018 10 61 17 66 85.6% 0.64[0.32,1.28] —.——
Ishii 2018 2 27 3 26 14.4% 0.64[0.12, 3.54] =
Koizumi 2016 0 18 0 17 Not estimable
Subtotal (95% Cl) 106 109 100.0% 0.64[0.33,1.22] ’—
Total events 12 20
Heterogeneity: Tau>=0.00; Chi>=0.00, df=1 (P=0.99); I’=0%
Test for overall effect: 7=1.36 (P=0.17)
1.1.2 8 weeks
Hirai 2018 53 61 60 66 29.7% 0.96[0.84, 1.08] -
Ishii 2018 24 27 22 26 21.8% 1.05[0.85,1.30] -
Koizumi 2016 1 19 14 16 9.7% 0.66[0.43,1.01] ]
Takahashi 2016 n 14 n 12 14.2% 0.86[0.62,1.18] i
Tsuchiya 2017 37 39 32 4 24.7% 1.22[1.02,1.45] .
Subtotal (95% Cl) 160 161 100.0% 0.98[0.84,1.15] <
Total events 136 139
Heterogeneity: Tau?=0.02; Chi®=9.95, df=4 (P=0.04); ’=60%
Test for overall effect: 7=0.21 (P=0.83)
0.1 0.2 0.5 1 2 5 10
B VIPZ PPl
Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% (I
1.2.1 Esomeprazole
Ishii 2018 24 27 22 26 21.8% 1.05[0.85, 1.30] —_—T
Tsuchiya 2017 37 39 32 41 24.7% 1.22[1.02, 1.45] —_—
Subtotal (95% Cl) 66 67 46.5% 1.14[0.99,1.32] -~
Total events 61 54
Heterogeneity: Tau?=0.00; Chi*=1.07, df=1 (P=0.30); ’=7%
Test for overall effect: 7=1.86 (P=0.06)
1.2.2 Lanspoprazole
Hirai 2018 53 61 60 66 29.7% 0.96[0.84, 1.08] - =
Koizumi 2016 1 19 14 16 9.7% 0.66[0.43,1.01] ¢
Takahashi 2016 1 14 1 12 14.2% 0.86[0.62, 1.18]
Subtotal (95% CI) 9% 9% 53.5% 0.88[0.72,1.06] i
Total events 75 85
Heterogeneity: Tau’=0.01; Chi?>=3.21, df=2 (P=0.20); I’=38%
Test for overall effect: 7=1.34 (P=1.18)
Total (95% Cl) 160 161 100% 0.98[0.84, 1.15]
Total events 136 139 . ‘ ‘ .
Heterogeneity: Tau?=0.02; Chi>=9.95, df=4 (P=0.04); ’=60% 0’ 5 0‘7 1 ] ‘5 2
Test for overall effect: 7=0.21 (P=0.83) ’ ’ '
Test for subgroup differences: Chi>=4.76, df=1(P=0.03), ’=79.0% Favours [exprerimental] Favours [control]

Figure 3. Meta-analysis of the healing rate and subgroup analysis. (A) Meta-analysis of the healing rate and subgroup analysis in
terms of esomeprazole and lansoprazole treatment of patients with ulcers resulting from endoscopic submucosal dissection
(ESD). (B) Subgroup analysis at 8 weeks and 4 weeks. VPZ — vonoprazan; PPls — proton pump inhibitors; ESD — endoscopic

submucosal dissection.

Therefore, the majority of randomized controlled trials (RCTs)
on vonoprazan have been conducted in Japanese hospitals or
research centers. Clinically, the safety and efficacy of vonopra-
zan remain to be established [24]. Therefore, this study aimed
to compare the effects of vonoprazan and PPIs for the treat-
ment of ulcers resulting from endoscopic submucosal dissection
(ESD) by performing a systematic review and meta-analysis.

This work is licensed under Creative Common Attribution-
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In this meta-analysis, pooled data were analyzed from seven
published studies that included 548 patients. The results of
this meta-analysis showed no apparent difference between 20
mg/day of vonoprazan and standard doses of PPIs in term of
treating post-ESD peptic ulcers. The healing rate of PPI-based
therapy had a marginally, but not significantly improved ef-
ficacy when compared with vonoprazan-based therapy. In
term of safety, the meta-analysis showed that adverse effects,
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A VPZ PPI Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hirai 2018 4 61 4 66 30.0% 1.08[0.28,4.14] ——
Koizumi 2016 1 18 1 17 8.0% 0.94[0.06, 13.93]
Komori 2016 1 18 0 15 4.2% 2.53[0.11,57.83]
Tsuchiya 2017 0 39 3 41 26.7% 0.15[0.01,2.81] -~
Hamada 2017 3 69 4 70 31.0% 0.76[0.18,3.27] -
Takahashi 2016 0 14 0 12 Not estimable
0.78[0.35,1.76]
Total (95% () 219 12 221 100.0%
Total events 9
Heterogeneity: Chi>=2.00, df=4 (P=0.74); ’=0% } } | } :
Test for overall effect: Z=0.59 (P=0.55) 0.005 0.1 1 10 200
VPZ PP
B S -
VPZ PPI Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Hirai 2018 1 61 2 66 56.8% 0.54[0.05, 5.82] —
Tsuchiya 2017 0 39 1 4 43.2% 0.35[0.01,8.34] e  E—
Total (95% Cl) 100 107 100.0% 0.4310.07, 3.04]
Total events 1 3
Heterogeneity: Chi>=0.05, df=1(P=0.83); ’=0% [ t } . |
Test for overall effect: 7=0.81 (P=0.42) 0.001 0.1 1 10 1000
VPZ PPI

Figure 4. Meta-analysis of the bleeding rate and perforation rate. (A) Meta-analysis of the delayed bleeding rate following treatment
with vonoprazan (VPZ) and proton pump inhibitors (PPIs) in patients with ulcers resulting from endoscopic submucosal
dissection (ESD). (B) Meta-analysis of the perforation rate following treatment with vonoprazan (VPZ) and PPIs in patients
with ulcers resulting from ESD. VPZ — vonoprazan; PPIs — proton pump inhibitors; ESD — endoscopic submucosal dissection.

including delayed bleeding and perforation, showed fewer ad-

verse effects in the vonoprazan-treated group, which did not 0.0 SE (log [RRI)

reach statistical significance. These findings not only add to

current evidence obtained from clinical trials but also call for 0.5 ' o

more high-quality controlled clinical studies. o
1.0

This meta-analysis study had several limitations. Two clinical )
trials were published in abstract form only, which might have ®
resulted in the acquisition of limited data for meta-analysis. ’
Also, vonoprazan was first approved for clinical use in Japan, i

and the majority of published clinical trials were undertaken 20 . — T = KR
in Japan, and the results of further trials are still needed from 0.2 01 L 10 50
multiple countries. The observation periods of the enrolled
studies were limited, and so chronic adverse events, such as  Figure 5. Funnel plot of the findings of the enrolled trials based
bone fracture, myocardial infarction, and infection, could not on healing rate and delayed bleeding rate.

be evaluated. In view of the moderate heterogeneity identi-

fied by meta-analysis on the healing rate (Figure 3A), it ap-

peared that combining lansoprazole and esomeprazole with

Table 3. Sensitivity of the meta-analysis of the enrolled trials.

Analysis Trials (n) Z-value RR (95% CI) P-value
Treatment lasting 8 weeks 4 0.80 0.71 (0.30-1.65) 0.42
Trials using lansoprazole as a control 4 0.17 0.92 (0.37-2.32) 0.86

RR - risk ratio; Cl — confidence interval.
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META-ANALYSIS

vonoprazon had a different outcome and so further meta-anal-
ysis is needed to compare lansoprazole and esomeprazole with
vonoprazon separately.

Conclusions

Systematic review and meta-analysis compared the efficacy,
safety, and tolerance of vonoprazan with proton pump inhibitors

References:

—

. Odagiri H, Yasunaga H: Complications following endoscopic submucosal
dissection for gastric, esophageal, and colorectal cancer: A review of stud-
ies based on nationwide large-scale databases. Ann Trans| Med, 2017; 5:
189

. Uedo N, Takeuchi Y, Yamada T et al: Effect of a proton pump inhibitor or
an H2-receptor antagonist on prevention of bleeding from ulcer after en-
doscopic submucosal dissection of early gastric cancer: A prospective ran-
domized controlled trial. Am J Gastroenterol, 2007; 102: 1610-16

. Park CH, Lee SK: Preventing and controlling bleeding in gastric endoscop-
ic submucosal dissection. Clin Endosc, 2013; 46: 456-62

. Garnock-Jones KP: Vonoprazan: First global approval. Drugs, 2015; 75:
439-43

. Hori Y, Imanishi A, Matsukawa J et al: 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. ) Pharmacol Exp Ther, 2010; 335: 231-38

. Matsukawa J, Hori Y, Nishida H et al: A comparative study on the modes
of action of TAK-438, a novel potassium-competitive acid blocker, and lan-
soprazole in primary cultured rabbit gastric glands. Biochem Pharmacol,
2011; 81: 1145-51

. Hori Y, Matsukawa J, Takeuchi T et al: A study comparing the antisecretory
effect of TAK-438, a novel potassium-competitive acid blocker, with lanso-
prazole in animals. ) Pharmacol Exp Ther, 2011; 337(3): 797-804

. Umezawa M, Kawami N, Hoshino S et al: Efficacy of on-demand therapy
using 20-mg vonoprazan for mild reflux esophagitis. Digestion, 2018; 97:
309-15

. Miwa H, Uedo N, Watari J et al: Randomised clinical trial: Efficacy and safe-
ty of vonoprazan vs. lansoprazole in patients with gastric or duodenal ul-
cers — results from two phase 3, non-inferiority randomised controlled tri-
als. Aliment Pharmacol Ther, 2017; 45: 240-52

10. Kawai T, Oda K, Funao N et al: Vonoprazan prevents low-dose aspirin-asso-
ciated ulcer recurrence: Randomised phase 3 study. Gut, 2018; 67: 1033-41

11. Ozaki H, Harada S, Takeuchi T et al: Vonoprazan, a novel potassium-com-
petitive acid blocker, should be used for the Helicobacter pylori eradication
therapy as first choice: a large sample study of vonoprazan in real world
compared with our randomized control trial using second-generation pro-
ton pump inhibitors for Helicobacter pylori eradication therapy. Digestion,
2018; 97: 212-18

12. Kojima Y, Takeuchi T, Sanomura M et al: Does the novel potassium-com-
petitive acid blocker vonoprazan cause more hypergastrinemia than con-
ventional proton pump inhibitors? a multicenter prospective cross-section-
al study. Digestion, 2018; 97: 70-75

13. Maruoka D, Arai M, Kasamatsu S et al: Vonoprazan is superior to proton
pump inhibitors in healing artificial ulcers of the stomach post-endoscopic
submucosal dissection: A propensity score-matching analysis. Dig Endosc,
2017; 29: 57-64

N

w

»

S,

(=2}

~

oo

el

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

He H.-S. et al.:
Meta-analysis to compare vonoprazan and PPIs in ESD
© Med Sci Monit, 2019; 25: 1169-1176

(PPIs) in the treatment of ulcers resulting from endoscopic sub-
mucosal dissection (ESD). The efficacy of vonoprazan was found
to be comparable with PPIs for treatment of post-ESD peptic
ulcers. However, this meta-analysis has also shown that fur-
ther global, multi-center, large-scale controlled clinical trials are
needed to provide sufficient evidence to determine whether
vonoprazan can be recommended as a new treatment option
for peptic ulcers resulting from ESD.

14. Kagawa T, lwamuro M, Ishikawa S et al: Vonoprazan prevents bleeding
from endoscopic submucosal dissection-induced gastric ulcers. Aliment
Pharmacol Ther, 2016; 44: 583-91

15. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group: Preferred report-
ing items for systematic reviews and meta-analyses: The PRISMA state-
ment. Ann Intern Med, 2009; 151(4): 264-69

16. Higgins J, Green S: Cochrane handbook for systematic reviews for interven-
tions. Wiley-Blackwell, 2011; 5(14): 102-8

17. Ai H, Takeuchi T, Takahashi Y et al: Comparison of the effects of vonopra-
zan and lansoprazole for treating endoscopic submucosal dissection-in-
duced artificial ulcers. Dig Dis Sci, 2018; 63(4): 974-81

18. Koizumi A, Yamashita H, Okada A: Comparison of lansoprazole with vono-
prazan for treating post-endoscopic submucosal dissection ulcers. United
European Gastroenterol J, 2016; 4: A387-88 [Abstract]

19. Komori H, Ueyama H, Nagahara A et al: A prospective randomized con-
trolled trial of vonoprazan vs. rabeprazole for gastric ulcers after endoscop-
ic submucosal dissection. United European Gastroenterol J, 2016; 4: A391
[Abstract]

20. Tsuchiya |, Kato Y, Tanida E et al: Effect of vonoprazan on the treatment of
artificial gastric ulcers after endoscopic submucosal dissection: Prospective
randomized controlled trial. Digest Endosc, 2017; 29: 576-83

21. Hamada K, Uedo N, Tonai Y et al: Effectiveness of a vonoprazan on pre-
vention of bleeding from endoscopic submucosal dissection-induced gas-
tric ulcers: A prospective randomized phase Il study. ) Gastroenterol, 2018
[Epub ahead of print]

22. Takahashi K, Sato Y, Kohisa J et al: Vonoprazan 20 mg vs. lansoprazole
30 mg for endoscopic submucosal dissection-induced gastric ulcers. World
J Gastrointest Endosc, 2016; 8: 716-22

23. Ishii Y, Yamada H, Sato T et al: Effects of vonoprazan compared with esome-
prazole on the healing of artificial postendoscopic submucosal dissection
ulcers: A prospective, multicenter, two-arm, randomized controlled trial.
Gastroenterol Res Pract, 2018; 2018: 1615092

24. Freedberg DE, Kim LS, Yang YX: The risks and benefits of long-term use of
proton pump inhibitors: Expert review and best practice advice from the
American Gastroenterological Association. Gastroenterology, 2017; 152:
706-15

25. van der Hoorn MM, Tett SE, de Vries O) et al: The effect of dose and type
of proton pump inhibitor use on risk of fractures and osteoporosis treat-
ment in older Australian women: A prospective cohort study. Bone, 2015;
81: 675-82

26. Martinucci |, Blandizzi C, Bodini G et al: Vonoprazan fumarate for the man-
agement of acid-related diseases. Expert Opin Pharmacother, 2017; 18:
1145-52

[Chemical Abstracts/CAS]

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]



