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ABSTRACT

Gastroesophageal reflux disease (GERD) is one of the most prevalent conditions worldwide and is conventionally treated by proton pump inhibitor therapy. However,
around 40% of people have reported some form of resistance to this therapy. Vonoprazan has recently been approved for the treatment of GERD. Literature was
searched on PubMed, Google Scholar, Embase and Medline. Inclusion criteria were 1) Human subjects; 2) papers published in English language; 3) study types that
are RCTs.

In pre-clinical studies, VPZ was unaffected by changes in pH, making it 1.2-2 times more potent than PPI, both in-vivo and in-vitro. In studies involving GERD,
several RCTs proved higher efficacy of VPZ than conventional PPI. RCTs on patients affected by H. Pylori showed a higher efficacy than VPZ (95.8%) as compared to
PPI (69.6%). In another RCT, adverse effects including diarrhea, nausea and body rash were observed in 32.7% of the people taking VPZ as compared to 40.5% of the
people taking PPI. VPZ was shown to be much more cost effective as compared to PPI.

This article concludes that VPZ is superior to PPI in terms of efficacy, safety and cost-effectiveness in reflux disorders and H. pylori eradication. Hence, use of
vonoprazan should be preferred over conventional PPIs in these disorders. As most of the research was conducted in Japan, studies should be carried out in different
regions of the world to explore if these results are extrapolated in those regions. Research is also needed to explore the efficiency of VPZ in scenarios of PPI resistance.

1. Introduction

Gastroesophageal reflux diseases and H. pylori-induced duodenal
and gastric ulcers are some of the most prevalent medical conditions
worldwide, with a prevalence rate reported to be 10-20% [1,2]. Most of
the patients affected with H. Pylori have no symptoms, but the infection
can lead to peptic ulcers, MALToma and adenocarcinoma of the stomach
[2]. Chronic untreated reflux diseases can cause a variety of conditions
including esophagitis, Barrett’s esophagus, esophageal carcinoma,
gastric ulcers, and even life-threatening esophageal and gastric perfo-
ration [3-7]. Studies have shown that these complications can be
avoided or minimized by agents that work by neutralizing the acidic pH
of the stomach [8] (see Fig. 1)

Different classes of medications are used to decrease the gastric pH
including Proton pump inhibitors (PPIs), H2 Histamine blockers,
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antacids etc. The most commonly used among these are PPIs, which are
also a part of combination drugs used for H. Pylori eradication therapy.
However, up to 40% of people with gastroesophageal reflux diseases
have reported at least some resistance to conventional PPI therapy. The
mechanisms of this resistance are thought to be poor control of gastric
acid secretion, esophageal hypersensitivity, and changes in the esoph-
ageal epithelium [9]. Recently, a new drug, Vonoprazan (aka TAK-438),
has been approved for clinical use in Japan to reduce intragastric pH
[10,11]. VPZ is a potassium-competitive acid blocker (P-CAB) which
works by inhibiting potassium ion binding to the H+/K + -ATPase
channel in the gastric parietal cells. VPZ appears to be superior to PPIs in
the sense that VPZ does not depend upon gastric acid activation to
inhibit acid secretion and has a longer half-life [12,13].

Recent literature has reported that the rate of gastroesophageal
reflux disease treatment and H. Pylori eradication is higher with VPZ as
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compared to conventional PPI therapy [14,15]. So the use of vonoprazan
should be preferred over conventional therapy of PPIs used in gastro-
intestinal reflux diseases and eradication of H. Pylori. But vonoprazan is
still a relatively new drug and the literature is a bit inconclusive about its
efficacy in cases of PPI resistance. So further research is needed to
explore the effectiveness of vonoprazan in cases of PPI resistance. Here
we review whether VPZ is in fact superior to PPI therapy in PPI-resistant
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reflux diseases.
2. Methods
Literature was searched on PubMed. MeSH keywords used were

“vonoprazan, vonoprazan vs PPIs, efficacy of vonoprazan, safety and
cost effectiveness of vonoprazan, and Proton Pump Inhibitors (PPIs)’.
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Fig. 1. Prisma flowchart.
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Studies were selected after applying the following inclusion/exclusion
criteria. The inclusion criteria were: 1) Human subjects; 2) Papers
published in the English language; 3) Study types that are RCT’s. The
exclusion criteria were: 1) Non-English literature.

3. Results

After applying the MeSH keywords, a total of 370 articles were ob-
tained. Of these articles, 70 were removed as they were marked as
ineligible by automation tools. 110 articles were removed as they didn’t
include a topic of interest and 78 were review articles. On secondary
screening, 78 articles were not included as they didn’t measure all
variables of interest; 15 didn’t report adverse effects, and 3 articles were
not in English. The remaining 16 articles were used for our review
article.

4. Discussion

4.1. Efficacy

4.1.1. Pre-clinical

In vitro and in vivo studies were done on the porcine stomach to
observe the antacid secretory effect of vonoprazan and lansoprazole. pH
was kept at 6-5 while the temperature was kept at 37° Celsius in an in
vitro environment. The H+/K + ATPase inhibition was 400 times more
than lansoprazole. While according to half lethal dose values in the in-
vivo environment, vonoprazan was 1.2-2.0 times potent. Vonoprazan
is unaffected by the change in pH, unlike lansoprazole, which makes it
suitable for use in in-vitro and in-vivo environments, where the pH is
neutral and highly acidic, respectively [16].

4.1.2. Clinical studies

4.1.2.1. GERD. Itis caused by the rush of acidic stomach contents to the
esophagus resulting in complications such as epithelial changes, etc.
PPIs are the first-line treatment for GERD, although almost 30-40% of
GERD patients are resistant to this therapy. For treatment of erosive
esophagitis, the vonoprazan effect was observed using a double-blind
method. 732 patients were examined endoscopically after taking
5,10,20 and 40 mg vonoprazan and 30 mg lansoprazole daily. Healing
proportions at week 4 with vonoprazan 5,10,20 and 40 mg and 30 mg
lansoprazole were 92.3, 92.5, 94.4, 97.0, and 93.2, respectively, which
shows vonoprazan is superior to lansoprazole in all its effects [17].

4.1.2.2. Ulcers. Several randomized trials were conducted to determine
the efficacy of vonoprazan versus esomeprazole in post-endoscopic
submucosal dissection (post-ESD) artificial ulcers. After the 3rd day to
8th week of post-ESD, the P-2 group of patients with a total number of 92
patients was given vonoprazan 20 mg per day and esomeprazole 20 mg
per day. Endoscopic results showed ulcer constriction of 94.9% with
vonoprazan, which was higher than 78% with esomeprazole [18].

Another study shows the efficacy of vonoprazan, which included 35
patients, after treatment with ESD for gastric adenoma. These 35 pa-
tients were given 20 mg per day of vonoprazan for 4 weeks.

On the other hand, 33 patients were given esomeprazole 20 mg per
day for the same duration. Efficacy of vonoprazan was much higher with
an ulcer constriction rate of 97.7% while it was 94.5% with esomepra-
zole [19].

4.1.2.3. Helicobacter pylori eradication. A randomized trial on 141 pa-
tients with a positive history of H. -pylori shows significantly higher
efficacy of the vonoprazan group. Eradication rate with the vonoprazan
group (VPZ 20 mg, AMX 750 mg, and CLB 200-400 mg) was 95.8 and
95% while with PPI it was 69.6 and 95% in IIT analysis [20].

32 patients who had known cases of erosive esophagitis (EE) were
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given 20 mg per day of vonoprazan and 30 mg per day of lansoprazole in
a randomized double-blind study for 14 days. Relief of heartburn occurs
earlier with vonoprazan than with lansoprazole. Reported rates on day 1
were 31.3% and 12.5% with vonoprazan and lansoprazole, respectively.
Both regimens were well tolerated [21].

A parallel-group comparison study was done in a double-blind
manner in patients with EE who were endoscopically confirmed. 401
patients were observed for 8 weeks where 99% of patients were healed
with vonoprazan while 95.5% were healed with lansoprazole, which
shows that vonoprazan is not inferior to PPI's [22].

4.1.2.4. Gastric mucosal injury. 8 patients with gastric mucosal injury
were included in the study. They were already taking standard PPI
treatment along with pH monitoring. The patients were evaluated again
after the prohibition of therapy and 20 mg per day of vonoprazan was
followed afterward. Patients were not positive for H. -pylori infection or
CYP2C19 metabolizers. In 87.5% of patients (n = 7) complete gastric
mucosal healing takes place after therapy from vonoprazan [23].

4.1.2.5. Gastric or duodenal ulcer. 650 subjects were allowed to conduct
a randomized, double-blind study. Out of 650 subjects, 641 received
complete 1st-time therapy. The eradication rate with vonoprazan was
92.6% in first-line therapy as compared to 75.9% with lansoprazole,
with the superiority of 16.7% to the vonoprazan group. Thus, vono-
prazan is not inferior to PPIs. Both 1st& 2nd triple therapies were well
tolerated [24].
Summary of these results are given in Table 1.

4.2. Safety

The first line of treatment for GERD is PPI, but in recent studies, 20
mg per day of vonoprazan is being compared to PPIs in their efficacy and
safety along with adverse effects. To show that vonoprazan is non-
inferior to PPIs, a direct comparison was done between both.

The risk ratio for PPI and vonoprazan comes to be 1.08 and 1.06,
respectively. Keeping in view all the adverse effects and efficacy of both.
Significantly, increased outcomes were observed for vonoprazan as
compared to lansoprazole, where the value of the RR was 1.14
(1.06-1.22). It suggests that the safety results for vonoprazan are nearly
equal to PPIs with increased efficacy for vonoprazan [25].

Analysis of vonoprazan was done as compared to PPIs for H. pylori
eradication. In this study, great number of 14,636 patients were
included. In first line therapies, the pooled ER of regimens that had
vonoprazan was much higher than the regimens having PPI's in them
along with per protocol analysis (89.0%-774.2%). In the
clariythromycin-resistant and susceptible stains, much higher results
were obtained with vonoprazan. As a part of 2nd line therapy vono-
prazan did not show as superior to PPI's based on both intentions to treat
(83.4% vs 82.0%) along with per protocol analysis (89.3% vs 90.1%). In
the end, the safety of the vonoprazan regimen was calculated to be
better than PPI's regimens (33.3% versus 26.4%). Safety is equal or
greater than that of PPI's [26].

4.3. Adverse effects

A randomized controlled trial was conducted on 2715 patients
having 63-plus age. They were given VPZ and analyzed versus the old
regimen i.e., PPIs. 10 cases of diarrhea were reported. 6 cases of nausea,
and 5 cases of body rash were observed. All these adverse effects were
normal and were also observed with PPIs in conventional use [27].

Adverse events were also studied in two groups in patients with
Helicobacter pylori eradication. Both groups were given VPZ and PPIs
and adverse effects were observed for a pre-decided duration. The first
group consisted of 897 patients with H. pylori infection. Eradication
rates with VPZ and PPIs were 91.4% and 74.5% respectively, while the
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Table 1
Efficacy of vonoprazan vs proton pump inhibitors in different clinical studies.
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References No. Of Subjects Disease Dose of vonoprazan Efficacy of vonoprazan Efficacy of PPIs
K. Ashida et al. (2015) [17] 732 EE 5,10, 20&40 mg 92.3-97% 93.2%
Tsuchiya et al. (2017) [18]. 92 ESD 20 mg 94.9% 78%

Maruoka et al. (2017) [19] 35 ESD artificial ulcers 20 mg 97.7% 94.5%
Masafumi Maruyama et al. (2017) [20] 141 H. pylori infection 20 mg 95.8% 69.6%

Oshima et al. (2019) [22] 32 EE 20 mg 31.3% 12.5%

Ashida et al. (2016) [24] 401 EE 20 mg 99.0% 95.5%
Yamashita et al. (2017) [23] 8 Gastric Mucosal Injury 20 mg 87.5% NIL

Kazunari Murakami et al. (2016) [24] 650 Gastric or Doudenal Ulcer 20 mg 92.6% 75.9%

adverse events came out to be 32.7% and 40.5% respectively in the first
group, which indicates that VPZ has lesser adverse effects as compared
to PPI while being more efficacious [28].

The other group had 141 patients with H. pylori infection. The
adverse effects in this group came out to be 26.3% and 37.7% for VPZ
and PPIs respectively. Eradication rates were 95.8% and 69.6% with
VPZ and PPIs, respectively [20].

Summary of these studies on adverse effects is given in Table 2.

4.4. Cost effectiveness

Reflux esophagitis was treated with 30 mg lansoprazole therapy and
20 mg Vonoprazan in Japan and cost-effectiveness was analyzed for 12
months. Studies show that VPZ was more efficient in terms of cost-
effectiveness as compared to lansoprazole i.e., 58 yen per day versus
68 yen per day, respectively [29].

Another cost-effectiveness study was done where the remission rate
of erosive esophagitis was observed taking the cost of treatment under
consideration. Intermittent PPI therapy using lansoprazole costs 39 Yen
per day while Intermittent P-CAB therapy with vonoprazan costs 39 Yen
per day. However, Maintenance therapy with Vonoprazan is more
effective for reflux esophagitis, but it costs 185 Yen per day as compared
to 122 Yen per day if we use PPI as Maintenance therapy [30].

Helicobacter eradication was treated with Rabeprazole triple ther-
apy and the total cost was analyzed as compared to Vonoprazan triple
therapy. Triple therapy included VPZ or RPZ with Amoxicillin and
Clarithromycin. This retrospective study was done in Japan’s Yasaku on
209 patients. The cost-effective ratio was determined that came to be
360.1 and 379.4 Japanese Yen for Vonoprazan triple therapy and
Rabeprazole triple therapy, respectively [31]. Summary of these clinical
studies on cost effectiveness is given in Table 3.

Although this review was comprehensive, results of this article have
to be seen in the light of some limitations. The first limitation is the
inadequate sample size of most of the included RCTs. Future trials
should be conducted on a larger group of people and multiple health

Table 2
Comparison of Adverse Effects of VPZ vs PPIs in H. pylori Eradication.
No with disease ER ER Adverse PPI's References
patients VPZ PPI's events
VPZ
897 H. pylori 91.4%  74.8%  32.7% 40.5%  Qiu-Ju Lyu
eradication et al. (2019)
[28]
141 H. pylori 95.8%  69.6%  26.3% 37.7%  Masafumi
eradication Maruyama
et al. (2017)
[20]
H. pylori eradication [n = 14,636 patients] VPZ PPI'S
FIRST LINE TREATMENT Pooled eradication rate 85.0% 68.0%
Per protocol analysis 89.0% 74.2%
SECOND LINE TREATMENT Pooled eradication rate 83.4% 82.0%
Per protocol analysis 89.3% 90.1%
Safety 33.3% 26.4%

Table 3
Comparison of Cost Effectiveness of VPZ vs PPIs.
Disease CEO of VPZ CER of PPI's References
Reflux esophagitis 58 YEN/ 68 YEN/ Habu et al. (2019) [29].
DAY DAY
Reflux esophagitis 31 YEN/ 39 YEN/ Yasuku Habu et al. (2021)
DAY DAY [30]
H. pylori 360.1 JPY/ 379.4 JPY/ Kajihara et al. (2017) [31]
eradication % %

centers have to be included to increase the scope and generalized effects
of the results. Another major limitation is that all the studies included in
the cost-effectiveness portion were conducted in Japan only. Although
these studies were conclusive and comprehensive as the cost can be
applied to other currencies as well but still more studies have to be
conducted in other countries to ascertain worldwide generalized results.
Further studies should address this issue. There are some limitations like
different studies had, different periods of follow up and different modes
of interventions as well, which may have influenced the results.

5. Conclusion

This review article suggests that Vonoprazan is 400 times more
efficacious than PPI use as proven in pre-clinical studies because it
doesn’t get affected by pH changes. We further showed that in clinical
studies done with VPZ on GERD, esophagitis and gastric or duodenal
ulcers, VPZ has been found to be more potent. Also, this paper shows
that while being more efficient, the safety profile of Vonoprazan in
Reflux Gastritis is just similar to that of PPI use, with no clinically sig-
nificant difference in safety. However, evidence suggests that in the case
of H. pylori eradication therapy, Vonoprazan is safer than PPI with less
conventional PPI-related adverse effects in VPZ usage. Our article sug-
gests that VPZ is cost-effective as compared to PPI’'s. But we further
elaborated that the use of P-CAB intermittently was found to be more
cost-effective for both reflux esophagitis patients and H. pylori eradi-
cation. But, a more effective strategy in case of treating reflux esopha-
gitis is to continue maintenance dose of PPI or P-CAB, which is costly
with P-CAB compared to PPIL.
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