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INTRODUCTION 

Acid-related gastrointestinal disorders represent a 

major global health concern, affecting a substantial 

proportion of the population and contributing 

significantly to morbidity, healthcare utilization, and 

economic burden. Among these conditions, 

gastroesophageal reflux disease (GERD), peptic ulcer 

disease, and Helicobacter pylori infection are 

particularly prevalent and often require long-term 

pharmacological management [1,2]. Gastric acid 

plays a central role in the pathogenesis of these 

disorders by contributing to mucosal injury, impairing 

healing, and influencing bacterial colonization. 

The development of proton pump inhibitors marked a 

major milestone in the management of acid-related 

diseases. By irreversibly inhibiting the H⁺/K⁺-ATPase 

enzyme, PPIs effectively suppress gastric acid 

secretion and promote mucosal healing [3]. Their 

widespread adoption has significantly improved 

clinical outcomes and quality of life for patients. 

However, despite their effectiveness, PPIs are not 

without limitations. Clinical experience has revealed 

that a considerable proportion of patients continue to 

experience persistent symptoms despite PPI therapy, 

particularly in GERD [4]. Additionally, issues related 
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to delayed onset of action, variability in response, and 

incomplete acid suppression have prompted the 

search for alternative therapeutic approaches. In this 

context, potassium-competitive acid blockers have 

emerged as a promising new class of acid-suppressive 

agents. Unlike PPIs, P-CABs inhibit gastric acid 

secretion through a reversible, potassium-competitive 

mechanism that does not require acid activation. This 

allows for rapid and sustained acid suppression, 

addressing many of the limitations associated with 

PPIs. Among the P-CABs currently under 

investigation, tegoprazan has attracted considerable 

attention due to its favorable pharmacological profile 

and growing clinical evidence. This review aims to 

provide a comprehensive overview of the emergence 

of P-CABs, with a focus on their mechanistic 

advantages, clinical applications, and potential to 

transform the management of acid-related disorders. 

Evolution of Acid Suppression Therapy: 

The pharmacological management of gastric acid 

secretion has undergone significant evolution over the 

past century. Early therapeutic approaches relied 

primarily on antacids, which neutralized gastric acid 

and provided symptomatic relief. However, their 

short duration of action and inability to prevent acid 

production limited their effectiveness [5]. The 

introduction of histamine H₂-receptor antagonists in 

the latter half of the 20th century represented the first 

major breakthrough in acid suppression therapy. 

These agents reduced acid secretion by blocking 

histamine-mediated stimulation of parietal cells. 

While effective in many cases, H₂-receptor 

antagonists were associated with the development of 

tolerance over time, leading to reduced efficacy 

during prolonged use [6]. The advent of PPIs 

revolutionized the treatment of acid-related disorders 

by directly targeting the final step in acid secretion. 

By irreversibly inhibiting the proton pump, PPIs 

provided more potent and sustained acid suppression 

compared to previous therapies [3]. As a result, they 

became the standard of care for a wide range of 

conditions. Despite their success, the limitations of 

PPIs have become increasingly apparent, particularly 

in patients requiring rapid symptom relief or those 

with refractory disease. These challenges have driven 

the development of novel agents such as P-CABs, 

which offer a different mechanism of action and 

improved pharmacological characteristics. 

Limitations Of Proton Pump Inhibitors: 

Although PPIs are highly effective under optimal 

conditions, their pharmacological properties impose 

several limitations that can affect clinical outcomes. 

One of the most significant drawbacks is their delayed 

onset of action. PPIs are prodrugs that require 

activation in the acidic environment of the parietal cell 

canaliculus. This process depends on the presence of 

actively secreting proton pumps, which are typically 

stimulated by food intake [7]. As a result, PPIs must 

be administered prior to meals to achieve maximal 

efficacy, and several doses are required before 

sufficient inhibition of proton pumps is achieved. This 

leads to a delay in symptom relief, which can be 

problematic in acute conditions. Another important 

limitation is interindividual variability in response. 

PPIs are metabolized primarily by cytochrome P450 

enzymes, particularly CYP2C19. Genetic 

polymorphisms in these enzymes can lead to 

significant differences in drug metabolism, resulting 

in variability in plasma drug levels and therapeutic 

outcomes [8]. Furthermore, PPIs may not provide 

adequate control of nocturnal acid secretion, leading 

to the phenomenon of nocturnal acid breakthrough. 

This can compromise mucosal healing and contribute 

to persistent symptoms in some patients [9]. The 

irreversible nature of proton pump inhibition also 

limits the flexibility of dosing and may delay recovery 

of acid secretion after discontinuation. Collectively, 

these limitations highlight the need for alternative 

therapies with more predictable and rapid 

pharmacological effects. 

Mechanism and Advantages of Potassium-

Competitive Acid Blockers: 

Potassium-competitive acid blockers represent a 

novel class of acid-suppressive agents that act directly 

on the gastric proton pump through reversible 

competition with potassium ions. The H⁺/K⁺-ATPase 

enzyme requires potassium ions to function, and P-

CABs inhibit acid secretion by binding to the 

potassium-binding site on the luminal surface of the 

enzyme [10]. This mechanism offers several 

advantages over PPIs. First, P-CABs do not require 

activation in an acidic environment, allowing them to 
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exert their effect immediately after absorption. This 

results in a rapid onset of action and early symptom 

relief [11]. Second, P-CABs can inhibit both active 

and inactive proton pumps, leading to more 

comprehensive acid suppression from the first dose. 

In contrast, PPIs can only inhibit pumps that are active 

at the time of drug exposure. Third, the reversible 

nature of P-CAB binding allows for a 

pharmacodynamic profile that is closely related to 

plasma drug concentrations. This results in a more 

predictable and consistent therapeutic response. 

Finally, P-CABs have been shown to maintain 

intragastric pH above therapeutic thresholds for 

extended periods, including during nighttime, which 

is critical for mucosal healing and symptom control 

[12]. These advantages suggest that P-CABs may 

overcome many of the limitations associated with 

PPIs and provide improved clinical outcomes. 

Tegoprazan 

↓ 

Oral administration 

↓ 

Rapid absorption into systemic circulation 

↓ 

Accumulation in gastric parietal cells 

↓ 

Direct, reversible inhibition of H⁺/K⁺-ATPase 

(proton pump) 

(Potassium-competitive binding) 

↓ 

Blocks final step of gastric acid secretion 

↓ 

Marked reduction in gastric acid output 

↓ 

Increased intragastric pH 

↓ 

Relief and healing of acid-related disorders 

(e.g., GERD, peptic ulcer disease) 

Fig:1- Mechanism of Tagoprazan 

OVERVIEW OF AVAILABLE P-CABS 

1. Vonoprazan 

Vonoprazan is the first P-CAB to be widely adopted 

in clinical practice. It has demonstrated potent and 

sustained acid suppression and has been shown to be 

superior to PPIs in certain clinical settings, 

particularly in Helicobacter pylori eradication [13]. 

2. Tegoprazan 

Tegoprazan is a newer P-CAB that has gained 

attention due to its rapid onset of action, favorable 

pharmacokinetics, and strong clinical efficacy. It has 

been evaluated in multiple clinical trials and has 

shown promising results in GERD and peptic ulcer 

disease [14]. 

3. Fexuprazan 

Fexuprazan is another emerging P-CAB with potent 

acid-suppressive effects. Early clinical studies have 

demonstrated its efficacy in GERD treatment, with a 

safety profile comparable to existing therapies [15]. 

4. Revaprazan 

Revaprazan is one of the earlier P-CABs developed 

but has shown less potent acid suppression compared 

to newer agents. Its clinical use remains limited [16]. 

Pharmacodynamics: 

Tegoprazan produces a rapid increase in intragastric 

pH and maintains pH above 4 for extended periods. 

This sustained acid suppression is essential for 

symptom relief and mucosal healing [17]. 

Pharmacokinetics: 

Tegoprazan is rapidly absorbed, exhibits high 

bioavailability, and is not significantly affected by 

food intake. It undergoes hepatic metabolism and is 

primarily eliminated via fecal excretion [18]. 
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Clinical Efficacy in Erosive Esophagitis and Gerd:  

In patients with erosive esophagitis linked to GERD, 

Tegoprazan has shown strong effectiveness that is at 

least as good as, and in some cases better than, 

standard proton pump inhibitor therapy. Large 

randomized studies have found that taking tegoprazan 

OD, usually 50 mg leads to high rateof healing for the 

damaged lining in patients with confirmed erosive 

esophagitis.  This confirms tegoprazan is just as 

effectives PPIs for healing erosive esophagitis. 

[31,32] Also, the safety and side effects were similar 

between the two treatments, showing tegoprazan is a 

good alternative to PPIs.  Meta-analyses of clinical 

trials further support tegoprazan's effectiveness. 

These reviews show healing rates are similar or 

slightly better than with standard PPI therapy. A 

review that included data from many trials found no 

big differences in healing rates at 4 and 8 weeks 

between tegoprazan and PPIs. The risk of problems 

was also similar, there was no significant increase in 

serious side effects with tegoprazan. [33,34] Recent 

data from Phase 3 clinical trials suggest tegoprazan 

may be better than lansoprazole in treating GERD, 

including erosive esophagitis. These large studies 

showed tegoprazan had significantly better results in 

healing the esophagus at both 2-8 weeks compared to 

lansoprazole, even in more severe cases. This implies 

that tegoprazan's quick action andlong-lasting acid 

control lead to better healing outcomes than non-

inferiority, though these results are still pending full 

peer review. Safety and side effects were similar 

between the two treatments. [35,36] Regarding 

GERD symptoms like heartburn and regurgitation, 

tegoprazan provides fast and meaningful relief in both 

erosive and non-erosive reflux disease. In trials where 

tegoprazan was compared to esomeprazole or used in 

as-needed doses, patients on tegoprazan reported 

resolving heartburn and regurgitation faster than those 

on traditional PPIs, with many symptoms gone within 

30 minutes and lasting for 24 hours. This benefit was 

seen even in patients who didn’t respond well to usual 
acid suppressants, showing tegoprazan's quick action 

in reducing symptoms. Keeping the healing and 

symptom control long-term is another key part of 

treating GERD. In studies where patients with healed 

erosive esophagitis were followed for up to 24 weeks, 

tegoprazan kept the healing stable and was at least as 

good as, and sometimes better than, lansoprazole, 

nomatter the initial severity of the esophagitis. The 

strong safety profile and stable levels of gastrin 

suggest that tegoprazan is suitable not only for healing 

but also for long-term management of GERD. [37,38] 

Role in Helicobacter Pylori Eradication: 

Tegoprazan is a new type of medicine called a 

potassium-competitive acid blocker (P-CAB). It is 

becoming more important in treating infections 

caused by the bacteria-Helicobacter pylori because it 

stops stomach acid more quickly, strongly and for a 

longer time than older medicines called protonpump 

inhibitors (PPIs).  [39,37] Keeping stomach acid low 

is important because it helps maintain a high pHlevel 

in the stomach. This high pH helps antibiotics like 

clarithromycin and amoxicillin work better against 

the bacteria. In clinical studies, tegoprazan combined 

with amoxicillin and clarithromycin (called triple 

therapy) has shown results that are just as good as 

lansoprazole-based treatments when used as the first 

choicefor treating *H. pylori*. [40-41] A big study in 

South Korea found that both 50 mg and 100 mg doses 

of tegoprazan had high successrates (around 85-86%) 

that met the standards for being just as effective as 

lansoprazole-based treatments. The safety of 

tegoprazan was also similar to other treatments, with 

no serious sideeffects, making it a good first choice in 

standard triple therapy. One review of six studies 

found that tegoprazan-based treatments were better 

than PPI-based treatments, with higher success rates 

and similar side effects. [42,43] These findings 

suggest that tegoprazan could be better than PPIs in 

practical situations. In addition to standard triple 

therapy, tegoprazan has been shown to work well in 

more intensive treatment methods like concomitant 

therapy (a quadruple treatment without bismuth) and 

longer treatment times. For example, a 10-day 

treatment with tegoprazan, amoxicillin, 

clarithromycin, and metronidazole hadvery high 

success rates (>90%) even in people who had 

antibiotic resistance. This shows that tegoprazan's 

ability to reduce stomach acid can help make 

multidrug treatments more effective against resistant 

strains, which is especially important because 

resistance to clarithromycin is increasing worldwide. 

Evidence also suggests that making the treatment 

longer, from 7 days to 14 days, can improve success 

rates in areas where antibiotic resistance is high.[44] 
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Real-world data show that a 14-day plan with 

tegoprazan has higher success rates and is still safe, 

showing how important the length of treatment is for 

the best results. Studies also indicate that tegoprazan 

might make resistant *H. pylori* more sensitive to 

standard antibiotics. Lab tests show that it can 

increase the effectiveness of clarithromycin, 

fluoroquinolones, metronidazole, and amoxicillin 

against resistant strains, suggesting it may help 

antibiotics work betterin some cases. However, not all 

studies show that tegoprazan is much better than PPIs 

in every situation. Some real-world and past studies 

have found similar success rates between tegoprazan 

and PPI-based treatments, suggesting the benefits 

may depend on factors like where the treatment is 

given, which antibiotics are used, and how long the 

treatment lasts. Still, tegoprazan has a similar safety 

profile and better acid control than PPIs, making it a 

good alternative in both regular and more advanced 

treatment plans. [45,46,47] 

Gastric Ulcer Healing and Other Gi Indications:  

In treating gastric ulcers, tegoprazan has proven to be 

very effective and well accepted in direct comparisons 

with other treatments in clinical trials. A large study 

involving many hospitals compared tegoprazan (50 

mg or 100 mg, OD) with lansoprazole (30 mg OD), 

which is a commonly used acid reducer. Patients had 

confirmed gastric ulcers seen by endoscopy, After 4 

and 8 weeks of treatment, the rates of ulcer healing 

were similar across all groups, with over 90% of 

patients showing healing in both the tegoprazan and 

lansoprazole groups. [48,49] When looking at the 

results of patients who followed the treatment plan 

closely, the healing rates at 4 weeks were also similar, 

showing that both doses of tegoprazan worked as well 

as lansoprazole in healing ulcers. Importantly, the 

number of side effects from treatment was similar 

between the two groups, and there was no greater 

increase in stomach acid levels with tegoprazan, 

showing it is safe. These results support-tegoprazn as 

an effective and safe option to replace proton pump 

inhibitors for healing gastric ulcers. Besides common 

stomach ulcers, tegoprazan also shows promise in 

treating other stomach-related issues, like ulcers that 

form during certain medical procedures. [50,51] For 

instance, in patients who had a procedure called 

endoscopic submucosal dissection to treat stomach 

cancer, a study found that tegoprazan given at 50 mg 

led to similar healing rates for the ulcers formed after 

the procedure, compared with esomeprazole at 40 mg, 

after 8 weeks. Although the healing rate at 4 weeks 

was slightly higher with tegoprazan, the overall 

healing and safety were the same between the groups. 

Real-world and experimental evidence also suggests 

that tegoprazan may help with other stomach-related 

conditions beyond ulcers and acid reflux. A recent 

study on healthy adults showed that tegoprazan does 

not significantly slow down how quickly the stomach 

empties food or cause discomfort after eating, which 

could be beneficial for people with functional 

stomach issues or post-meal distress. The study noted 

that tegoprazan's strong acid reduction started on the 

first day of treatment and did not cause delays in 

stomach movement, which is different from some 

other acid reducers, and this might make it better for 

overall stomach tolerance. [52,53,54] 

Safety and Tolerability 

When it comes to safety and how well people tolerate 

tegoprazan, it shows a good profile in all clinical 

studies and development phases. In early studies with 

healthy people taking single or multiple doses, 

tegoprazan was generally well accepted, with most 

side effects being mild and going away on their own. 

[26,28] There was no significant build-up of the drug 

with repeated use, and the acid reduction was fast and 

depended on the dose, showing both safety and 

effectiveness. Larger studies and reviews of multiple 

clinical trials further support that tegoprazan is well 

tolerated compared to proton pump inhibitors.  Most 

reported side effects are mild stomach issues like 

diarrhea, nausea, or stomach pain, and headaches that 

usually go away without treatment. This meta-

analysis data suggests no significant increase in 

serious side effects with tegoprazan compared to 

PPIs, supporting its use in long-term acid control and 

ongoing treatment. [52,49,48] 

CONCLUSION: 

In conclusion, Tegoprazan is a promising new 

treatment in acid-reducing therapy as a potassium-

competitive acid blocker. It works differently from 

traditional proton pump inhibitors. Clinical studies 

show that tegoprazan quickly and strongly reduces 

stomach acid, which helps treat various acid-related 
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stomach problems like gastroesophageal reflux 

disease, erosive esophagitis, stomach ulcers, and 

helps get rid of the bacteria Helicobacter pylori. It also 

has a similar safety profile. Importantly, tests show 

that tegoprazan works well regardless of a person's 

CYP2C19 gene type, which can affect how well PPIs 

work, making tegoprazan more reliable across 

different people. For conditions like erosive 

esophagitis and GERD, reviews show that tegoprazan 

has similar healing results as PPIs after 4 to 8 weeks 

of treatment, with similar improvements in symptoms 

and side effects. This suggests it can be used instead 

of PPIs in everyday practice. Its fast action may be 

especially helpful for quick symptom relief in people 

with non-erosive reflux disease. In treating H. pylori, 

studies show that tegoprazan-based treatments may be 

more effective than PPI-based ones, without causing 

more side effects. This makes it a strong option in 

current treatment plans. In terms of safety, tegoprazan 

is generally well-tolerated. Common side effects, like 

mild stomach issues or headaches, are similar to those 

of PPIs. It also doesn’t raise stomach acid levels as 

much as some PPIs do. This is good news, and these 

findings have been confirmed in combined studies. 

However, more long-term data is still needed. Early 

observations suggest that tegoprazan's way of 

working may reduce some risks linked to long-term 

acid suppression, like infections from Clostridioides 

difficile, but these findings need more research to 

confirm. Despite the positive results, there are still 

some things we don't know.  Most studies and reviews 

have been done on Asian populations with short 

follow-up times, which may limit how broadly the 

results can be applied. More long-term comparisons 

between tegoprazan and PPIs, especially in different 

groups of people like those with severe stomach 

damage or those need in ongoing treatment, are 

needed to know exactly where tegoprazan fits in 

treatment plans. These gaps show the importance of 

future studies that include people from different 

countries and groups to fully understand the long-term 

benefits and safety of tegoprazan. Overall, the current 

evidence supports that tegoprazan is a safe and 

effective alternative to PPIs for many acid-related 

stomach problems. It offers quick action, predictable 

acid control, and similar safety and effectiveness as 

PPIs. This makes it a valuable option in 

gastroenterology, especially for people who don't 

respond well to PPIs or need fast symptom relief. 

However, more research is needed to confirm long-

term results and to define tegoprazan's role in 

different patient groups and situations. 
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