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Abstract
Introduction: A new therapeutic class, potassium-competitive acid blockers (P-CABs), has emerged in Brazil to promote 

a superior antisecretory effect addressing the unmet needs related to acid-related disease management. Vonoprazan fumarate 
showed a good safety profile and was approved by the Brazilian regulatory agency – ANVISA.

Aim: This narrative review was conducted to review the general concepts regarding P-CABs, focussing on vonoprazan fu-
marate.

Material and methods: A literature search was conducted through April–May 2021 using official databases with a combi-
nation of MeSH controlled vocabulary and text words. The authors selected articles that described pivotal and novel insights 
about P-CABs and vonoprazan fumarate. 

Results: Vonoprazan is a drug of the P-CABs class newly approved for the management of acid-related diseases in Brazil. 
P-CABs achieve rapid, potent, and prolonged acid suppression (including night-time) and promise to address some unmet clinical 
needs in GERD. Furthermore, considering the difficulties encountered in attaining effective symptomatic control – particularly at 
night – using currently available PPIs, this new drug class is promising.

Conclusions: This review brings important information about vonoprazan, a new therapeutic option in Brazil, which may be 
considered as a valuable tool for managing acid-related diseases.

Introduction
Acid-related diseases, also known as peptic-acid dis-

eases, result from distinct but overlapping pathogenic 
mechanisms that involve acid effects on an oesophago-
gastric duodenal mucosa with diminished defence. Gas-
troesophageal reflux disease (GERD) – especially that 
leading to esophagitis, peptic ulcers, and ulcers caused 
by the use of non-steroidal anti-inflammatory drugs 
(NSAIDs) and acetylsalicylic acid (ASA) – are some of 
the conditions that need to be highlighted [1, 2].

GERD represents the most frequently observed ac-
id-related disease [1]. Globally, the mean prevalence in 
2017 ranged from 4408 cases per 100,000 to 14,035 

cases per 100,000 population, and countries from Lat-
in America were among those with the highest values 
(> 11,000 cases per 100,000) [3]. In Brazil, estimates 
of the frequency of GERD or GERD symptoms such as 
heartburn ranged from 7.3% to 20.8% [4, 5]. In addi-
tion, 6.01 million years lived with disability were esti-
mated considering only GERD in 2017, pointing to the 
relevant impact of acid-related diseases [3]. Regarding 
the occurrence of a peptic ulcer due to NSAID use, 
a study conducted in Brazil reported the association of 
the use of these medications and the presence of gas-
tric lesions on endoscopy, with an increase in the risk 
of having gastric ulcer, gastric erosion with hematin, 
and gastric erosion of 2.17 (95% CI: 0.83–5.70), 2.91  
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(95% CI: 1.27–6.71), and 2.21 (95% CI: 1.50–3.27)-fold, 
respectively [6]. 

Treatment goals are related to symptoms relief, ul-
cer healing, and prevention of complications and recur-
rence [1]. Acid-related disease treatment is based on 
proton pump inhibitors (PPIs) worldwide [7–10]. In Bra-
zil, PPIs have been the gold-standard treatment strategy 
for GERD management since the 1980s [11].

However, despite the efficiency of PPIs, several lim-
itations lead to unmet medical needs in acid-related 
disease management, such as delay in the onset of the 
effect, low bioavailability, fast metabolism, drug inter-
actions, variable sustainability of acid suppression, en-
teric-coated pharmaceutical form, and nocturnal acidity 
breakthrough [12]. In addition, it is estimated that about 
6–15% and 40–50% of patients with non-erosive reflux 
disease and erosive oesophagitis, respectively, will fail 
to respond to treatment with PPIs [13]. This is especially 
true among patients with severe erosive disease (Los 
Angeles classifications C and D), in which failure rates 
are estimated at 20–30% [13]. The global failure of PPI 
therapy results in persistence of symptoms, occurrence 
of new symptoms, and relapse of healed oesophagitis 
during maintenance therapy.

In this context, a new therapeutic class, potassi-
um-competitive acid blockers (P-CABs), has emerged 
to promote a superior antisecretory effect addressing 
these unmet needs related to acid-related disease 
management [14]. Pharmaceutical companies have 
proposed several drugs from the P-CABs class; howev-
er, safety issues have led to discontinuation of most of 
them. Vonoprazan fumarate and revaprazan showed 
better safety profiles and were the first drugs of the 
P-CABs class to be approved by regulatory agencies [15, 
16]. Vonoprazan is a new molecule recently approved 
by the Brazilian National Health Surveillance Agency  
(ANVISA, Agencia Nacional de Vigilancia Sanitaria), 
which could bring more answers for acid-related dis-
eases’ unmet needs in the country [17]. 

Aim
This narrative review was conducted to provide an 

overview of the general concepts regarding P-CABs, fo-
cussing on vonoprazan fumarate.

Material and methods
A literature search was conducted through April–

May 2021, using PubMed, LILACS (Literatura Latino- 
Americana e do Caribe em Ciencias da Saude), and 
the Scielo databases, using terms related to acid-re-
lated diseases and P-CABs. Non-structured searches 
for efficacy and safety information were performed 
using a combination of MeSH controlled vocabulary 

and text words such as “vonoprazan”, “1-(5-(2-fluoro-
phenyl)-1-(pyridin-3-ylsulfonyl)-1H-pyrrol-3-yl)-N-meth-
ylmethanamine”, “TAK 438”, and “YH 1885”. Papers 
that described pivotal and novel insights about P-CABs 
and vonoprazan fumarate were selected. Additional 
studies were also found using the bibliographies of se-
lected articles. 

 Historical evolution of treatment  
of acid-related diseases’ 
Lifestyle interventions were the first strategy to 

be proposed based on the assumption that obesity, 
smoking, alcohol consumption, body position, and 
food intake could prevent the retrograde flow of gas-
tric contents. Later, acid inhibitors were developed to 
treat GERD by inhibiting acid secretion, considering that 
acid exposure could explain acid-related diseases. Ant-
acids were initially proposed based on the association 
of the condition with an excessive amount of gastric 
acid; other medications include histamine H

2-receptor 
antagonists (H2RAS), prokinetics, and PPIs [11]. The use 
of PPIs emerged from the observation of the gastric  
H+/K+-ATPase on the proton pump as the final step of 
the acid secretion pathway, turning into the preferred 
treatment option. However, unmet medical needs relat-
ed to insufficient gastric acid suppression due to phar-
macological limitations are still observed [18]. In the 
early 1980s, the first P-CAB was developed considering 
the rationale that this substance could inhibit H+,K+- 
ATPase in a reversible and K+-competitive manner, 
which turned into an almost complete gastric acid se-
cretion inhibition since the first dose [15, 18]. The syn-
thesis of a series of N-(5-aryl-1-arylsulfonyl-1H-pyrrole-
3-yl) methyl-N-methylmethanamine derivatives resulted 
in the finding of a compound with potent H+,K+-ATPase 
inhibition in vitro, and it was selected to be a drug can-
didate [19]. This compound was an object of further 
studies, and it is known as vonoprazan fumarate [16].

Recently, ANVISA approved P-CABs vonoprazan, as 
shown in Figure 1, for GERD management and for the 
treatment of other acid-related diseases [17]; in Brazil 
there is no regulatory indication for H. pylori eradica-
tion, but vonoprazan-based triple therapy (vonoprazan, 
amoxicillin, and clarithromycin) or double therapy with 
4 g of amoxicillin both for 7 days has shown an eradi-
cation rate of approximately 90% [20]. 

P-CABs: historical evolution
The class of P-CABs was first described in the 1980s. 

SCH28080, an imidazopyridine compound, was devel-
oped and showed inhibition of gastric acid secretion in 
humans and animals. In addition, the compound was 
shown to inhibit H+,K+-ATPase via competitive interac-
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tion with the K+ site of the enzyme. However, clinical 
studies were discontinued due to hepatic toxicity after 
prolonged administration. Then, a series of studies us-
ing SCH28080 derivatives was initiated [15, 21]. Com-
pounds such as linazapran (imidazopyridine derivative), 
sorazapran (imidazonaphthyridine derivative), SPI-447 
(imidazothienopyridine), SK&F96067 and SK&F97574 
(quinolone derivative), CS-526 (pyrrolopyridazine de-
rivative), revaprazan (pyrimidine derivative), and vono-
prazan (pyrrole derivative) were developed [15].

Two P-CABs are available for use in clinical practice, 
and they are indicated to manage acid-related diseases. 
Revaprazan was the first P-CAB used, initially launched 
in South Korea to treat duodenal ulcer, gastric ulcer, and 
gastritis, and now also available in India. Vonoprazan 
was launched in Japan in 2015 to be used for the treat-
ment of gastric ulcer, duodenal ulcer, erosive oesopha-

gitis, and prevention of low-dose aspirin- or NSAID-in-
duced ulcer recurrence [15, 21]. In 2019 it was approved 
in China for the management of gastric/duodenal ulcer 
and reflux oesophagitis [22].

P-CABs: mechanism of action
P-CABs are characterized as weak bases, and their 

protonated form can block the K+ exchange channel of 
H+, K+-ATPase in the proton pump. The pKa is an im-
portant marker: the lower the pKa value, the stronger 
the acid. The pKa of these drugs varies between 5.6 
(SCH28080), 6.1 (linaprazan), and 9.3 (vonoprazan). 
Considering that vonoprazan has a high pKa (at 9.3), 
most of it is protonated easily and exerts its inhibitory 
action. Additionally, because the protonated forms are 
less prone to cross membranes than the non-ionic mol-
ecules, these protonated forms of P-CABs concentrate 

Figure 1. Evolution of GERD treatment in Brazil. Modified from Zaterka et al. (2019) [11]
H2RAs – histamine H2-receptor antagonists, P-CABs – potassium-competitive acid blockers, PPI – proton pump inhibitors. 
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in the acid-secreting canaliculi of parietal cells where 
inhibit H+, K+-ATPase enzyme [21, 23]. 

One disadvantage of PPIs was the acidic parietal cell 
pH requirement to facilitate the conversion of the pro-
drug to its active form for the pharmacological effect. 
On the other hand, the K+ competitive acid blockers do 
not depend on acid activation but bind to the enzyme 
directly with a rapid onset action and better control of 
acid secretion [21, 23]. P-CABs block the K+ exchange 
channel of the proton pump, resulting in fast, compet-
itive, reversible inhibition of acid secretion [23]. How-
ever, because they bind reversibly and not covalently, 
a constant plasma concentration of the drug has to be 
maintained for sustained effect. As a result, as shown 
in Figure 2, they may have a longer duration of action 
than the PPIs with extended release formulation, which 
is dependent on the drug half-life [23, 24]. Vonoprazan 
showed rapid absorption and a mean elimination half-
life up to 9 h, with no apparent time-dependent inhibi-
tion of metabolism [25].

Table I shows the main characteristics responsible 
for P-CABs’ and PPIs’ mechanism of action differenti-
ation.

Vonoprazan: efficacy and safety data
Efficacy and safety of vonoprazan for the manage-

ment of oesophagitis related to GERD and among pa-
tients with low-dose aspirin- or NSAID-induced ulcer 
were previously assessed in several studies [26–39]. 
Considering the comparison with PPIs, only studies as-
sessing vonoprazan performance against lansoprazole, 
which is a potent PPI, were conducted. The primary ef-
ficacy outcomes are those related to healing and main-
tenance. The studies report, in the majority, non-infe-

riority of vonoprazan to reach such treatment goals in 
a follow-up period up to 104 weeks [34–39]. Most of 
the single-arm studies were performed among patients 
refractory to PPIs, and the results show maintenance 
rates greater than 80% in a follow-up of up to 52 weeks 
[28, 29, 31, 32]. Table II shows a summary of the effica-
cy findings in studies using vonoprazan as a single arm 
or compared to PPIs.

A randomized controlled trial showed how rapidly 
vonoprazan (20 mg) and lansoprazole (30 mg) could 
provide heartburn relief among patients with erosive 
oesophagitis [37]. The authors reported that the symp-
tom was relieved significantly sooner with vonoprazan, 
highlighting the differences between P-CABs and PPIs 
previously described in this review [37].

The pattern of frequency of adverse events is similar 
to that of PPIs [35, 36, 38–41]. Gastrointestinal disor-
ders (diarrhoea, abdominal distention) are the adverse 
events most frequently reported by system organ class 
and are similar in vonoprazan (18.4%) or PPI (19.1%) 
treatment [40]. However, the frequency of liver func-
tion abnormalities, one of the major concerns regarding 
P-CABs development, was low compared to lansopra-
zole (0% vs. 0.9%). Vonoprazan is considered safe and 
well-tolerated, the only concern is the slight increase in 
gastric endocrine cells [38]. Severe drug-related adverse 
events were not reported with vonoprazan treatment 
[40]. Table III shows the results regarding vonoprazan 
safety profile.

Conclusions
Vonoprazan is a new drug of the P-CABs class ap-

proved for the management of acid-related diseases 
in Brazil. Considering the difficulties encountered in 

Table I. Characteristics and main differences in the mechanism of action of potassium-competitive acid blockers 
and proton pump inhibitors. Modified from Scarpignato and Hunt (2019) [23]

Characteristic P-CABs PPIs

Action Acts directly (after protonation) Transformation to the active form 
(sulphenamide) needed

Concentration in parietal cell acid space Super-concentrate  
(100,000-fold more elevated than in plasma)

Concentrate  
(1000-fold more elevated than in plasma)

H+, K+-ATPase binding Binds competitively to the K+ binding site  
of H+, K+-ATPase

Sulphenamide binds covalently to  
H+, K+-ATPase

Binding to the proton pump Reversible Irreversible

Duration of effect Related to the half-life of the drug in plasma Related to the half-life of the sulphenamide-
enzyme complex

Effect after doses Full from the first dose Full after repeated doses

Antisecretory activity Meal independent Meal dependent

Genetic polymorphism effect on PK Not affected Affected

P-CABs – potassium-competitive acid blockers, PK – pharmacokinetics, PPI – proton pump inhibitors. 
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Table II. Summary of studies assessing vonoprazan efficacy profile

Author, year Region Comparator Healing outcomes Maintenance outcomes

Ochiai, 2021 
[33]

Japan PPI Mucosal healing:
•	 Vonoprazan: 68.8%
•	 PPI: 7.1%

NA

Xiao, 2020 
[40]

Asia Lansoprazole Erosive oesophagitis healing rate at 8 weeks: 
•	 Vonoprazan 20 mg: 92.4%
•	 Lansoprazole 30 mg: 91.3%
Erosive oesophagitis healing rate at 2 weeks: 
•	 Vonoprazan 20 mg: 75%
•	 Lansoprazole 30 mg: 67.8%
Erosive oesophagitis healing rate at 4 weeks: 
•	 Vonoprazan 20 mg: 85.3%
•	 Lansoprazole 30 mg: 83.5%

NA

Mizuno, 2019 
[28]

Japan None (single arm) NA Non-relapse rate at 48 weeks:
•	 Vonoprazan 10 mg: 86%

Tanabe, 2019 
[31]

Japan None (single arm) NA Non-relapse rate at 52 weeks:
•	 Vonoprazan 10 mg: 93.8%

Ashida, 2018 
[36]

Japan Lansoprazole NA Recurrence rate at 24 weeks:
•	 Lansoprazole 15 mg: 16.8%
•	 Vonoprazan 10 mg: 5.1%
•	 Vonoprazan 20 mg: 2.0%
Recurrence rate at 12 weeks:
•	 Lansoprazole 15 mg: 12.2%
•	 Vonoprazan 10 mg: 2.5%
•	 Vonoprazan 20 mg: 1.0%

Kawai, 2018 
[41]

Japan Lansoprazole NA Recurrence rate at 24 weeks:
•	 Lansoprazole 15 mg: 2.8%
•	 Vonoprazan 10 mg: 0.5%
•	 Vonoprazan 20 mg: 1.5%
Recurrence rate at 12 weeks:
•	 Lansoprazole 15 mg: 0.9%
•	 Vonoprazan 10 mg: 0.5%
•	 Vonoprazan 20 mg: 0.5%

Mizokami, 
2018 [35]

Japan Lansoprazole NA Recurrence rate at 12 weeks:
•	 Lansoprazole 15 mg: 5.0%
•	 Vonoprazan 10 mg: 2.9%
•	 Vonoprazan 20 mg: 3.0%
Recurrence rate at 24 weeks:
•	 Lansoprazole 15 mg: 5.5%
•	 Vonoprazan 10 mg: 3.3%
•	 Vonoprazan 20 mg: 3.4%
Recurrence rate at 52 weeks:
•	 Lansoprazole 15 mg: 7.0%
•	 Vonoprazan 10 mg: 3.8%
•	 Vonoprazan 20 mg: 5.4%
Recurrence rate at 76 weeks:
•	 Lansoprazole 15 mg: 7.5%
•	 Vonoprazan 10 mg: 3.8%
•	 Vonoprazan 20 mg: 5.9%
Recurrence rate at 104 weeks:
•	 Lansoprazole 15 mg: 7.5%
•	 Vonoprazan 10 mg: 3.8%
•	 Vonoprazan 20 mg: 5.9%

Mizuno, 2018 
[29]

Japan None (single arm) NA Non-relapse rate at 24 weeks:
•	 Vonoprazan 10 mg: 86%

Umezawa, 
2018 [30]

Japan None (single arm) NA Non-relapse rate at 24 weeks:
•	 Vonoprazan 10 mg: 86.2%
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Author, year Region Comparator Healing outcomes Maintenance outcomes

Hoshino, 
2017 [32]

Japan None (single arm) Erosive oesophagitis healing rate at 4 weeks: 
•	 Vonoprazan 20 mg: 87.5%

NA

Ashida, 2016 
[38]

Japan Lansoprazole Erosive oesophagitis healing rate at 8 weeks: 
•	 Vonoprazan 20 mg: 99.0%
•	 Lansoprazole 30 mg: 95.5%
Erosive oesophagitis healing rate at 2 weeks: 
•	 Vonoprazan 20 mg: 90.7%
•	 Lansoprazole 30 mg: 81.9%
Erosive oesophagitis healing rate at 4 weeks: 
•	 Vonoprazan 20 mg: 96.6%
•	 Lansoprazole 30 mg: 92.5%

NA

Ashida, 2015 
[39]

Japan Lansoprazole Erosive oesophagitis healing rate at 4 weeks: 
•	 Vonoprazan 5 mg: 92.3%
•	 Vonoprazan 10 mg: 92.5%
•	 Vonoprazan 20 mg: 94.4%
•	 Vonoprazan 40 mg: 97.0%
•	 Lansoprazole 30 mg: 93.2%
Erosive oesophagitis healing rate at 2 weeks: 
•	 Vonoprazan 5 mg: 86.0%
•	 Vonoprazan 10 mg: 93.2%
•	 Vonoprazan 20 mg: 93.8%
•	 Vonoprazan 40 mg: 94.8%
•	 Lansoprazole 30 mg: 88.6%
Erosive oesophagitis healing rate at 8 weeks: 
•	 Vonoprazan 5 mg: 96.5%
•	 Vonoprazan 10 mg: 95.5%
•	 Vonoprazan 20 mg: 96.5%
•	 Vonoprazan 40 mg: 97.0%
•	 Lansoprazole 30 mg: 95.5%

NA

NA – not available, PPI – proton-pump inhibitor. 

Table II. Cont.

attaining effective symptomatic control, such as night-
time reflux, acidic residual reflux, and others, using 
currently available PPIs, this new class of drugs, which 
achieves rapid, potent, and prolonged acid suppression 
(including in the night-time), suggests meeting some 
unmet clinical needs in GERD treatment. According to 
the current reviewed material, vonoprazan is a valuable 
tool for managing these conditions while maintaining 
a comparably known safety profile to PPIs.
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Table III. Summary of studies assessing vonoprazan safety profile

Author, year Country Adverse events – vonoprazan group Adverse events – comparator group Adverse events both 
groups (> 10%)

Xiao, 2020 
[40]

Asia TEAEs: 38.1%
Leading to discontinuation: 2.0%
Liver function abnormalities: 0%
SAEs: 1.2%
Deaths: 0%

TEAEs: 36.6%
Leading to discontinuation: 1.7%
Liver function abnormalities: 0.9%
SAEs: 1.3%
Deaths: 0%

GI disorders

Ashida, 2018 
[36]

Japan Drug- related TEAEs:
•	 VPZ 10 mg: 10.4%
•	 VPZ 20 mg: 10.3%
Leading to discontinuation:
•	 VPZ 10 mg: 2.5%
•	 VPZ 20 mg: 3.9%
SAEs: 
•	 VPZ 10 mg: 2.5%
•	 VPZ 20mg: 2.0%
Deaths:
•	 VPZ 10 mg: 0%
•	 VPZ 20 mg: 0%

Drug-related TEAEs: 11.4%
Leading to discontinuation: 4.0%
SAEs: 2.0%
Deaths: 0%

Nasopharyngitis

Kawai, 2018 
[41]

Japan Drug- related TEAEs:
•	 VPZ 10 mg: 16.3%
•	 VPZ 20 mg: 19.3%
Leading to discontinuation:
•	 VPZ 10 mg: 7.9%
•	 VPZ 20 mg: 7.4%
SAEs: 
•	 VPZ 10 mg: 2.0%
•	 VPZ 20 mg: 2.0%
Deaths:
•	 VPZ 10 mg: 0.5%
•	 VPZ 20 mg: 0%

Drug-related TEAEs: 24.4%
Leading to discontinuation: 9.2%
SAEs: 1.4%
Deaths: 0%

Nasopharyngitis

Mizokami, 
2018 [35]

Japan Drug- related TEAEs:
•	 VPZ 10 mg: 17.4%
•	 VPZ 20 mg: 17.5%
Leading to discontinuation:
•	 VPZ 10 mg: 4.1%
•	 VPZ 20 mg: 12.7%
SAEs: 
•	 VPZ 10 mg: 0.9%
•	 VPZ 20 mg: 0.9%

Drug-related TEAEs: 19.0%
Leading to discontinuation: 7.6%
SAEs: 0%

Nasopharyngitis

Ashida, 2016 
[38]

Japan Drug- related TEAEs: 6.8%
Leading to discontinuation: 1.0%
SAEs: 0%
Death: 0%

Drug-related TEAEs: 5.9%
Leading to discontinuation: 1.5%
SAEs: 1.5%
Death: 0%

NA

Ashida, 2015 
[39]

Japan Drug- related TEAEs:
•	 VPZ 5 mg: 6.1%
•	 VPZ 10 mg: 9.0%
•	 VPZ 20 mg: 10.4%
•	 VPZ 40 mg: 4.8%
Leading to discontinuation:
•	 VPZ 5 mg: 0.7%
•	 VPZ 10 mg: 3.4%
•	 VPZ 20 mg: 7.1%
•	 VPZ 40 mg: 1.4%
SAEs: 
•	 VPZ 5 mg: 0.7%
•	 VPZ 10 mg: 0%
•	 VPZ 20 mg: 1.9%
•	 VPZ 40 mg: 1.4%

Drug- related TEAEs: 5.8%
Leading to discontinuation: 2.9%
SAEs: 0.7%

Nasopharyngitis

SAE – serious adverse events, TEAE – treatment-emergent adverse events, VPZ – vonoprazan.
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