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Abstract:- Proton pump inhibitor medication is the
standard treatment for gastro-oesophageal reflux
disease (GERD), one of the most common illnesses in the
world. Nonetheless, about 40% of patients have
complained of resistance to this treatment in one way or
another. Recently, vonoprazan received approval to
treat GERD. Because VPZ was not impacted by pH
variations in preclinical research, it was 1.2-2 times
more effective than PPI in both in vitro and in vivo
settings. It was demonstrated that VPZ was far more
economical than PPIL. According to the article's
findings, VPZ is more effective, safe, and economical
than PPI for treating reflux diseases and eliminating H.
pylori.

Vonoprazan should therefore be used instead of
traditional PPIs for these conditions.

Vonoprazan and other potassium-competitive acid
blockers (P-CABs) are a new and diverse class of
medications that competitively block the potassium
binding site of gastric H+/K+ ATPase, potentially
getting around the drawbacks of proton-pump
inhibitors. The effectiveness of vonoprazan against
proton-pump inhibitors (PPIs) for treating acid-related
diseases was assessed in many research; as a result, P-
CABs exhibit the same indications as PPIs:
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1. INTRODUCTION

The occurrence of gastroesophageal reflux diseases
and H. pylori-induced duodenal and gastric ulcers is
widespread globally, with an estimated prevalence
rate of 10-20% [1,2]Most of the patients influenced
with H. Pylori have no indications, but the
contamination can lead to peptic ulcers, MALToma
and adenocarcinoma of the stomach[2]. Incessant
untreated reflux illnesses can cause a assortment of
conditions counting esophagitis, Barrett's esophagus,
esophageal carcinoma, gastric ulcers, and indeed life-
threatening esophageal and gastric perfo-apportion

[3-7]. The helpful administration of acid-related
maladies and their complications have profoundly
changed with the improvement of proton-pump
inhibitors (PPIs). Since theiradvertise discharge
within the late 1980s, PPIs spoken to the pillar for the
treatment ofgastroesophageal reflux illness (GERD),
peptic ulcer illness (PUD), low-dose headache
medicine or non-steroidal antiinflammatory drug-
induced peptic ulcer and Helicobacter pylori(H.
pylori) infection.[8-10] The primary particle
presented  was  omeprazole, taken  after
bylansoprazole, pantoprazole, rabeprazole and
esomeprazole. Vonoprazan is a novel potassium-
competitive acid blocker (P-CAB) that belongs to a
category of competitive potassium inhibitors. It
functions by reversibly inhibiting the gastric acid
pump through mechanisms that are competitive with
potassium ions. In contrast to proton pump inhibitors
(PPIs), which require acid activation for their action,
P-CABs such as vonoprazan inhibit the enzyme via
reversible ionic binding that competes with
potassium. This results in vonoprazan providing
rapid and sustained acid suppression, outperforming
PPIs, which generally take about 3 to 5 days to reach
their peak effect in gastric acid suppression.[11,12]

2.  AIM AND OBJECTIVE

The objectives of Vonoprazan are:

1. To promote healing and reduce symptoms of
erosive esophagitis.

2. To maintain healing and prevent relapse of
erosive esophagitis.

3. To provide rapid and sustained relief from
symptoms of gastroesophageal reflux disease
(GERD), such as heartburn and regurgitation.

4. To promote healing of peptic ulcers.

To prevent recurrence of peptic ulcers.

6. To reduce gastric acid secretion and maintain a
neutral pH in the stomach.

o
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7. To improve patients' quality of life by reducing
symptoms and complications associated with
GERD and peptic ulcers.

8. To provide a new treatment option for patients
who are intolerant or resistant to proton pump
inhibitors (PPIs).
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Fig no.1 structure of vonoprazan

3. MECHANISM OF ACTION

Vonoprazan is a P-CAB that reversibly binds to and
blocks the H+, K+-ATPase enzyme, which is the
gastric proton pump. This prevents the secretion of
gastric acid. Vonoprazan, in contrast to PPIs, can
provide quick and long-lasting acid suppression
without the need for acid activation[13]. Unlike PPlIs,
vonoprazan reversibly inhibits H+ and K+-ATPase
by competing with potassium ions. This is how its
mechanism of action varies. On the other hand, PPIs
affect the proton pump in an irreversible manner.
With 350 times the potency of proton pump
inhibitors, vonoprazan's reversible inhibition of H+,
K+-ATPase activity reduces gastric acid secretion
[13]. Compared to PPIs, vonoprazan acts faster and
maintains acid suppression longer due to its
reversible binding.

Furthermore, its capacity to obstruct the proton pump
during its whole catalytic cycle without
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Fig no 2 mechanism of action vonoprazan

4. EFFICACY OF VONOPRAZAN

4.1. pre-clinical ~ The antacid secretory effect of
vonoprazan and lansoprazole was observed in the pig
stomach through both in vitro and in vivo
experiments. In an in vitro setting, the temperature
was maintained at 37°C and the pH was maintained
between 6 and 5. The inhibition of H+/K +

ATPase was 400 times greater than that of
lansoprazole. In the invivo setting, vonoprazan was
1.2—2.0 times more powerful based on half fatal dose
values. Vonoprazan is appropriate for usage in invitro
and in-vivo settings, where the pH is neutral and
extremely acidic, respectively, because it is not
impacted by pH changes like lansoprazole is [14].

4.2 Clinical research —

GERD - It results from the stomach's acidic contents
being rushed into the oesophagus, which can create
issues like epithelium alterations. Although almost 30
to 40 percent of GERD patients are resistant to PPIs,
they are the first-line treatment for the condition. A
double-blind approach was used to observe the
vonoprazan effect for the treatment of erosive
oesophagitis. Following daily doses of 5, 10, 20, and
40 mg of vonoprazan and 30 mg of lansoprazole, 732
patients underwent endoscopic examinations. With
vonoprazan 5, 10, 20, and 40 mg and 30 mg of
lansoprazole, the healing proportions at week 4 were
92.3, 92.5, 944, 97.0, and 93.2, respectively. This
indicates that vonoprazan is superior to lansoprazole
in all of its actions [15].

ulcers- The effectiveness of vonoprazan versus
esomeprazole in treating artificial ulcers following
endoscopic submucosal dissection (post-ESD) was
investigated in a number of randomised trials. The 92
patients in the P-2 group received 20 mg of
vonoprazan and 20 mg of esomeprazole daily from
the third day to the eighth week following ESD.
According to endoscopic findings, vonoprazan
caused ulcer constriction of 94.9%, compared to 78%
with esomeprazole [16]. Another study that included
35 patients demonstrates the effectiveness of
vonoprazan following ESD therapy for stomach
adenoma. For four weeks, these 35 patients received
20 mg of vonoprazan daily. In contrast, 33
individuals received 20 mg of esomeprazole daily for
the same amount of time. With an ulcer constriction
rate of 97.7%, vonoprazan was much more effective
than esomeprazole, which had a rate of 94.5% [17]
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Helicobacter pylori elimination of Helicobacter
pylori. In a randomised study involving 141 patients
with apositive H. pylori history, the vonoprazan
group's efficacy was noticeably higher. In IIT
analysis, the eradication rate was 95.8 and 95% with
the vonoprazan group (VPZ 20 mg, AMX 750 mg,
and CLB 200—-400 mg), but it was 69.6 and 95% with
PPI [21]. 32 individuals with a history of erosive
oesophagitis (EE) where administered 30 mg of
lansoprazole and 20 mg of vonoprazan daily for 14
days in a randomised, double-blind research.
Vonoprazan relieves heartburn sooner than
lansoprazole does. On the first day, the reported rates
for vonoprazan and lansoprazole were 31.3% and
12.5%, respectively. Well-tolerated were both
regimens [50]. Patients with endoscopically
confirmed EE participated in a double-blind parallel-
group comparison research. Vonoprazan is not
inferior to PPIs, as evidenced by the fact that, during
an 8-week observation period, 99% of 401 patients
were healed with vonoprazan and 95.5% with
lansoprazole [18].

Gastric mucosal injury -

damage to the stomach mucosa. Eight patients with
damage to their stomach mucosa took part of
theinvestigation. They were already receiving regular
PPI therapy and having their pH checked.

After therapy was stopped, the patients were
reassessed, and they were then given 20 mg of
vonoprazan daily. Patients tested negative for
CYP2C19 metabolisers and H. pylori infection.
Following vonoprazan therapy, full stomach mucosal
healing occurs in 87.5% of patients (n=7) [19].

Ulcer of stomach or duodenal ulcer

650 participants were permitted to participate in a
double-blind, randomised trial. 641 of the 650
individuals got full first-time treatment. In first-line
therapy, the eradication rate with vonoprazan was
92.6%, superior to the vonoprazan group by 16.7%,
while the eradication rate with lansoprazole was
75.9%. Vonoprazan is therefore not less effective than
PPIs. Well-tolerated were the first and second triple
treatments [20].

Proton pump inhibitors and vonoprazan's relative
effectiveness in various clinical trials.

Table no. 1
Reference INo of Disease Dose of Efficacy of [Efficacy of
subjects vonoprazan —[vonoprazan [vonoprazan
K.ashida et al (2015) [15] 732 EE 5,10,20,mg  [92.3-97% 93.2%
Tsuchiya et al. (2017)[16] (92 ESD 20mg 94.9% 78%
Maruoka et al. (2017) [17] 35 ESD artificalulcers 20mg 97.7% 94.5%
Masafumi Maruyama et al. (141 H.pylori infection 20mg 95.8% 69.6%
(2017) [21]
Oshima et al. (2019) [22] 32 EE 20mg 31.3% 12.5%
|Ashida et al. (2016) [20] 401 EE 20mg 99.0% 95.5%
Yamashita et al. (2017) [19] |8 Gastic mucosal injury [20mg 87.5% INIL
Kazunari Murakami et al. 650 Gastric or Doudental  20mg 92.6% 75.9%
(2016) [20] ulcer

5. SECURITY OR SAFETY

PPIs are the first line of treatment for GERD;
however, recent studies have compared the safety and
effectiveness of vonoprazan (20 mg daily) to PPIs, as
well as the side effects. Vonoprazan and PPIs were
directly compared in order to demonstrate that
vonoprazan is not inferior to PPIs. PPI and
vonoprazan have risk ratios of 1.08 and 1.06,
respectively. Considering all of the negative
consequences and  effectiveness of  both.
Significantly, vonoprazan produced better results

than lansoprazole; the RR value for vonoprazan was
1.14 (1.06-1.22). It implies that vonoprazan's safety
outcomes are almost on par with those of PPIs, but
with vonoprazan's higher efficacy [23]. Vonoprazan's
effectiveness in eliminating H. pylori was compared
to that of PPIs. A total of 14,636 patients were
enrolled in this study. According to protocol analysis,
the pooled ER of vonoprazancontaining regimens in
first-line therapy was significantly greater than that
of PPl-containing regimens (89.0%—-774.2%).
Vonoprazan produced significantly better results in
the stains that were susceptible and resistant to
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clariythromycin. Vonoprazan as a second-line
treatment did not perform better than PPIs according
to both the per-procedure analysis (89.3% vs. 90.1%)
and intents to treat (83.4% vs. 82.0%). Ultimately, it
was determined that the vonoprazan regimen was
safer than PPI regimens (33.3% versus 26.4%).
Safety is on par with or better than PPIs.[24]

6. ADVERSE EFFECTS

Arandomized 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 [25]. 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 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 [26]. 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 [21]

Comparing the Side Effects of PPIs and VPZ in the
Eradication of Helicobacter pylori.

Table no 2
INo with  [Disrase ER VPZ [ER PPIs |Adverse PPIs References
patients events VPZ
897 H.pylori 91.4% [74.8% 32.7% 40.5% |Qiu-Ju Lyu et al. (2019) [26]
eradication Masafumi Maruyama
141 H.pylori 95.8%  [74.8% 26.3% 37.7% letal. (2017) [21]
eradication

7. COST EFFECTIVENESS

Cost-effectiveness In Japan, 20 mg of Vonoprazan
and 30 mg of Lansoprazole therapy were used to treat
reflux oesophagitis, and the cost-effectiveness of the
treatment was examined over a 12-month period.
According to studies, VPZ was more cost-effective
than lansoprazole, costing 58 yen per day as opposed
to 68 yen per day, respectively [27]. The remission
rate of erosive oesophagitis was examined in another
cost-effectiveness analysis that took treatment costs
into account. Lansoprazole-based intermittent PPI
therapy costs 39 yen per day, whereas vonoprazan-
based intermittent P-CAB therapy also costs 39 yen
per day. Although Vonoprazan maintenance therapy

is more successful for reflux oesophagitis, it costs
185 yen per day, whereas using a PPI for maintenance
therapy costs 122 yen per day. [28]Rabeprazole triple
therapy was used to eradicate Helicobacter, and the
overall cost was compared to Vonoprazan triple
therapy. Amoxicillin, Clarithromycin, and VPZ or
RPZ were used as triple treatment. This retrospective
investigation was conducted on 209 patients in
Yasaku, Japan. Vonoprazan triple therapy and
Rabeprazole triple therapy were found to have cost-
effective ratios of 360.1 and 379.4 Japanese yen,
respectively [28].

Cost-effectiveness comparison between PPIs and
VPZ.

Table no 3
Disease CEO of VPZ CER of PPI’s References
Reflux 58 YEN/DAY 68 YEN/DAY Habu et al. (2019) [27].
esophagitis
Reflux 31 YEN/DAY 39 YEN/DAY Yasuku Habu et al. (2021) [28]
esophagitis
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8.  PHARMACOLOG OF VONOPRAZAN

8.1.Vanoprazan's Pharmacokinetic Characteristics
The pharmacokinetics of vonoprazan are
independent of time [29,30]. Vonoprazan is quickly
absorbed after oral treatment, reaching peak plasma
concentrations 1-3 hours after dosage.

Vonoprazan exposure is about dose-proportional over
the dose range of 10-40 mg, with steady-state
concentrations attained by days 3—4 [29, 30],
according to clinical trials including once-daily
dosing in healthy participants. Vonoprazan's
pharmacokinetics are not clinically affected by meals
[31], and it is possible to take the medication without
considering food [32,29]. The mean steady-state
plasma exposure is almost 1.8 times more than on day
1 when vonoprazan 20 mg is taken twice daily [29].
Vonoprazan has an apparent oral volume of
distribution of 782.7 L when taken twice daily at
steady state. Vonoprazan's affinity to plasma proteins
is around 85t088% [29]

According to in vitro research, CYP3A4 is the
primary mediator of vonoprazan metabolism, with
sulfo- and glucuronosyl-transferases, CYP2B6,
CYP2C9, CYP2C19, and CYP2D6 also playing a
role [29, 33]. The elimination half-life of vonoprazan
is around seven hours [29]. With twice-daily dosage,
the apparent oral clearance at steady state is 81.3 L/h.
About 67% and 31% of a radiolabeled dosage of
vonoprazan, respectively, were found in urine and
faeces after oral treatment, primarily as metabolites
[29]. Vonoprazan pharmacokinetics did not differ
clinically significantly by sex, age (less than 65 years
against more than 65 years), race (Asian versus
nonAsian), or CYP2C19 metaboliser status [29, 30,
34, 35].

8.2.Vanoprazan's Pharmacodynamic Characteristics
The stomach proton pump H +/K+-ATPase is
strongly inhibited by vonoprazan [29, 36]. It blocks
potassium binding by competitively inhibiting its
noncovalent and reversible binding to H
+/K+ATPase. By doing this, vonoprazan raises the
intragastric pH by quickly, significantly, and
persistently suppressing the production of gastric
acid [30]. Antibacterials used to treat H. pylori
infections are more stable when the intragastric pH
rises [37, 32]. Furthermore, the increased intragastric
pH aids in the replication of H. pylori bacteria,
making them more vulnerable to antibacterial
treatments that depend on active bacterial growth for

maximum efficacy [32,38] The pharmacodynamic
findings from the UK and Japanese trials were
comparable. Intragastric pH elevations began quickly
(two to three hours after the first dosage) and
persisted for the full 24-hour dosing interval. The
mean 24-hour intragastric pH > 5 holding time ratios
(HTRs) on day 7 with 20 mg and 40 mg of
vonoprazan, respectively, were 78.6% and 85.0% in
the UK study and 73.2% and 98.6% in the Japanese
study. Additionally, the Japanese trial showed mean
nighttime pH > 5 HTRs on day 7 with the
corresponding doses of 55.9% and 97.2%, while the
UK study showed mean nighttime pH > 5 HTRs of
66.9% and 77.5% [refl8]. The 24-hour intragastric
pH > 6 HTR on day 7 was significantly (p < 0.0001)
higher in a different study with healthy US
participants. greater with 20 mg of vonoprazan once
daily (62.5%) compared to 16.4% with 30 mg of
lansoprazole once daily. [39]

9. DOSAGE AND HOW TO TAKE IT

Vonoprazan comes in two forms: film-coated tablets
in 10 mg and 20 mg doses. The suggested amount to
treat erosive esophagitis is 20 mg once a day for a
period of eight weeks. It is advised to take 10 mg once
a day for six months to sustain the healing process.
Vonoprazan is used in combination with antibiotics
for treating H. pylori infection. The suggested
treatment for dual therapy consists of taking 20 mg
twice a day along with amoxicillin 1,000 mg three
times a day for 14 days. The triple therapy regimen
consists of 20 mg of vonoprazan taken twice a day
along with amoxicillin 1,000 mg three times a day
and clarithromycin 500 mg twice a day for a duration
of 14 days [40]. Vonoprazan can be consumed with
or without a meal, and remember to swallow the pills
whole without biting or smashing them. If a dose is
not taken as scheduled, special directions are given
depending on the reason and how much time has
passed since missing the dose. Vonoprazan's
pharmacokinetics display consistent behavior not
influenced by time, with steady-state levels usually
achieved after 3-4 days of dosing. The elimination
half-life of Vonoprazan falls within the range of 6.8
to 7.9 hours, with its main routes of elimination being
through urine (67%) and feces (31%) [41].

10. USE IN VARIOUS AGE GROUPS

Patient demographics and unique factors Utilisation
in Various Age Groups Vonoprazan's effectiveness
and safety in a range of clinical settings have been
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evaluated in a variety of age groups. For patients
under 50, the vonoprazan group had a much better
success rate (92.6%) than the PPI group (67.8%) in
studies comparing the two medications for primary
eradication therapy. Vonoprazan also shown better,
though less noticeable, success rates among patients
over 50, with 90.2% success rates compared to 74.3%
for PPIs [42]. The superiority seen in younger
patients did not translate well when vonoprazan-
based triple therapy was examined in individuals over
60, indicating possible variations in efficacy in the
older population [43]. The safety profile of
vonoprazan was generally comparable to PPIs, with
similar rates of treatmentemergent AEs observed
across age groups. Specific adverse effects unique to
vonoprazan were not identified, and its efficacy
remained consistent across the age spectrum
compared to PPIs. Furthermore, ongoing research
includes a Phase 1 clinical trial recruiting children
aged six to 11 years to evaluate the pharmacokinetics,
pharmacodynamics, and safety of vonoprazan in
treating GERD. This study aims to provide crucial
insights into the safety and efficacy of vonoprazan in
a younger age group that has not been extensively
studied previously [44].

11. CONSIDERATIONS FOR PATIENTS WITH
COMORBID CONDITIONS

P-CAB vonoprazan has demonstrated superiority
over PPIs in the treatment of a number of disorders
related to gastric acid while remaining non-inferior in
others. For example, compared to PPI-based
regimens, vonoprazan-based regimens produce
significantly higher eradication rates for first-line H.
pylori eradication (89.0%-97.4% vs. 69.6%-82.0%).
Additionally, it works better than lansoprazole in the
treatment of gastric/duodenal ulcers (eradication
rates of 92.6% vs. 75.9%) and erosive oesophagitis
(healing rates of 92.3%-99.0% vs. 93.2%-95.5%).
Furthermore, vonoprazan has a 94.9% healing rate
for post-ESD ulcers, which is higher than the 78%
healing rate for PPIs [45].Vonoprazan's safety profile
is mostly similar to that of PPIs, with comparable
incidence of treatment-emergent adverse events
(AEs) (33.3% vs. 26.4%). However, because of its
strong and long-lasting acid suppression, which may
result in hypergastrinemia, there are worries about
possible longer-term safety risks. Due to the paucity
of safety evidence in this population, patients with
duodenal ulcers should be prescribed vonoprazan
with extra caution [46]. The pharmacokinetics and
effectiveness of vonoprazan are consistent in both

Asian and non-Asian individuals. Although it is more
effective than PPIs for a number of diseases, such as
erosive oesophagitis, gastric/duodenal ulcers, and
post-ESD ulcers, patients with duodenal ulcers
should be carefully evaluated because of the paucity
of safety evidence [47].

12. GUIDELINES AND RECOMMENDATIONS
FOR CLINICIANS

The first line of treatment for severe reflux
oesophagitis is vonoprazan. Vonoprazan is suggested
as a maintenance medication, but both PPIs and
vonoprazan are appropriate first therapies for mild
patients. In Japan, 10 mg of vonoprazan is taken daily
as maintenance treatment to stop recurrence of
erosive reflux disease. Vonoprazan-based triple
therapy (20 mg twice daily with amoxicillin 1,000 mg
three times daily with clarithromycin 500 mg twice
daily) and dual therapy (20 mg twice daily with
amoxicillin 1,000 mg three times daily) are advised
for the treatment of H. pylori infection [48].With an
elimination half-life of 6.8 to 7.9 hours, vonoprazan
demonstrates timeindependent pharmacokinetics,
reaching steady-state concentrations by days 3—4 of
treatment. Due to the paucity of safety evidence in
this population, vonoprazan use in patients with
duodenal ulcers should be done with caution.
Monitoring is necessary for long-term safety
concerns such as hypergastrinemia and the possible
emergence of endocrine cell tumours. In the
treatment of erosive oesophagitis and first-line H.
pylori eradication, vonoprazan outperforms PPlIs;
nevertheless, it is not inferior in other conditions
linked to stomach acid. To prove comparable safety
and efficacy with different P-CABs, more
investigation is necessary [49].The American
Gastroenterological Association's guidelines advise
avoiding taking more calcium, vitamin B, or other
supplements because of possible safety issues with
PPIs. When administering vonoprazan, clinicians
should closely follow patients and take possible long-
term safety concerns into account [40]

13. CONCLUSION

This review article shows that venoprazan is 400
times better than the use of PPIs tested in preclinical
studies because it does not affect pH changes. We
also demonstrated that VPZ is more effective than
clinical trials conducted with VPZ for GERD,
esophagitis and gastric or duodenal ulcers. This
article shows that although it is better, the safety
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profile of vonoprazan in reflux gastritis is similar to
the use of PPI, there is no significant clinical
difference in safety. However, the evidence suggests
that in the case of H. PPI. Our article shows that VPZ
is worth more than PPI. But we also explained that
the use of P-CAB is more cost-effective in patients
with reflux esophagitis and Helicobacter pylori
cation. But a more effective strategy for the treatment
of esophageal reflux is to continue the maintenance
dose of PPI or P-CAB, which is more cost effective
with P-CAB than PPI..
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