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Global burden of H. pylori infection

• Over half of the world’s population is 
infected with H. pylori

• The most prevalent bacterial infection 
in human

• Unless treated, usually persists lifelong 
infection

• First recognized bacterial carcinogen

• Classified as class I carcinogen by 
World Health Organization since 1994



Consequences of H. pylori infection

Clin Microbiol Infect 2015; 21: 984–990



Correa cascade

Clin Microbiol Infect 2015; 21: 984–990



H. Pylori eradication
Prevent progression of chronic active gastritis to IM, 
dysplasia and gastric cancer



• A meta-analysis suggests that H. pylori eradication lowers
gastric cancer incidence by about 40%

• Early eradication of H. pylori is crucial, especially before the 
development of advanced changes like atrophic gastritis or 
intestinal metaplasia.

Gastroenterology 2025;169:261–276



Current practice of H. pylori eradication



Current practice of H. pylori eradication

• No longer used as first line treatment in H. pylori 
eradication 

• Increasing resistance to clarithromycin and 
metronidazole worldwide

Triple therapy 

Regimen Drugs (doses) Frequency Duration 
(days)

PAC PPI (SD) + Clarithromycin (500 mg) + 
Amoxicillin (1G) 

BD 7 - 14

PCM PPI (SD) + Clarithromycin (500 mg) + 
Metro (500 mg TDS)

BD 7 - 14



H. Pylori Antibiotic resistance

● Increasing resistance of H. pylori to Clarithromycin, Metronidazole 
and Quinolones global concern

● Resistance to Amoxycillin, Tetracycline and Rifabutin is still rare.



Antimicrobial Resistance: Global Challanges

11

Antibiotic resistance rates to 4 most common used antibiotics in different 
continental areas Ghotaslou R et al. World J Methodol 2015 September 26; 5(3)



• Empirical therapy

– without knowledge of H. pylori's antibiotic resistance profile

• Susceptibility-guided therapy

– based on knowledge of the antibiotic susceptibility test (AST)

• culture-based 

• molecular

Current practice of H. pylori eradication



Malfertheiner P, et al. Gut 2022;71:1724–1762.









Quadruple therapies

• Simple dosing frequency (BD)

• Better compliance

• Similar efficacy as BQT if local CLA resistance rate <15%

• If AST (Antibiotic Susceptibility Test) is available, prior testing 
before starting treatment (optional)

Regimen Drugs (doses) Frequen
cy

Duration 
(days)

Non-bismuth 
quadruple 
(Concomitant)

PPI (SD) 
Amoxicillin (1G)
Clarithromycin (500 mg) 
Nitroimidazole (500 mg)

BD 14



Quadruple therapies
Regimen Drugs (doses) Frequenc

y
Duration 
(days)

Bismuth 
quadruple
therapy

PPI (SD) BD 14

Bismuth subsalicylate (300 - 524mg)*
Tetracycline (500 mg)

QID

Metronidazole (500 mg) TDS

• Can be used in Penicillin 
allergy

• Not effected by CLA resistance

• High eradication rate 90%, 
even in areas with high CLA 
and MET resistance

• Complexity in dosing 
frequency 

• Pill burden

• Side effects & tolerability

• Compliance issue

• Limited availability in some 
areas



Changing concept of H. pylori eradication 
in the era of Novel Acid Blocker



Vonoprazan in H. pylori eradication

• First introduced in Japan since 
2015



Patients with first-line treatment  failure 

Murakami K, et al. Gut 2016;65:1439–1446

Vonoprazan triple 
therapy

vonoprazan 20 mg BD amoxicillin 750 mg clarithromycin 
(200 or 400 mg) BD

Lansoprazole triple 
therapy

lansoprazole 30 mg BD  amoxicillin 750 mg clarithromycin 
(200 or 400 mg) BD

Vonoprazan triple 
therapy

vonoprazan 20 mg BD amoxicillin 750 mg Metronidazole 250 mg 
BD

A total of 650 patients  randomized to receive 7 days of:



Murakami K, et al. Gut 2016;65:1439–1446



• Vonoprazan-based triple therapy demonstrated 
a non-inferior eradication rate of 93% compared to 
76% for lansoprazole-based triple therapy 

• H. pylori eradication rate in clarithromycin resistant 
strains was higher with vonoprazan-based triple 
therapy (82%) than with lansoprazole-based triple 
therapy (40%)

Murakami K, et al. Gut 2016;65:1439–1446



• A 

Murakami K, et al. Gut 2016;65:1439–1446



Eradication Rate of H. pylori Infection in Japan Before and After 
Launch of Vonoprazan

• Prior to vonoprazan’s approval in late 2014, H. pylori eradication rate across Japan fell to below 80%

• Approximately one year after vonoprazan’s launch, the eradication rate increased to greater than 85%. 

• From January 2015 to March 2016, the eradication rate with PPI-containing regimens in Japan was 
between 78% and 82% while the eradication rate with vonoprazan-containing regimens was 91% across 
all claims in this analysis.

Digestion 2020;101:441–449 a



Vonoprazan Post-Marketing Safety in Japan

Expert Opinion on Drug Safety, 2019:18:12, 1255-1261









Empiric first-line regimens for treatment-naive patients with H. pylori infection (no 
antibiotic susceptibility testing)



Role of Novel Acid Blocker in H. pylori Eradication



Gastric Acid suppression in H. pylori Eradication

Gastric acid suppression enhances the effect of 
antibiotics in 2 ways 

• Higher gastric pH increases the stability of the antibiotics. 

• For example, amoxicillin and clarithromycin are chemically 
unstable at the low pH typically found in the human stomach. 



Minimum inhibitory concentration of antibiotic required to eradicate 
90% of H. pylori in vitro, or MIC90

As pH increases, the amount of antibiotic required for 90% 
eradication decreases substantially.



Gastric Acid suppression in H. pylori Eradication

Gastric acid suppression enhances the effect of antibiotics in 2 ways 

• Antibiotics, including amoxicillin and clarithromycin, are most 
potent against H. pylori at the time of maximum bacterial 
replication, which occurs at pH 6.0 to 7.0.

• H. pylori is in a dormant state at lower pH values, which reduces 
the effectiveness of the antibiotics.

• Higher gastric pH increases the stability of the antibiotics. 

• For example, amoxicillin and clarithromycin are chemically 
unstable at the low pH typically found in the human stomach. 



Influence of pH variation on the antibiotic susceptibility of H. pylori

Graham DY, Fischbach L. Gut. 2010 - Volume 59 – 8

Helicobacter pylori treatment in the era of increasing antibiotic resistance





Improved Onset and Potency of pH Control of 
Vonoprazan vs. Esomeprazole at Day 1 and Day 7

a



RELATIVE POTENCY OF VONOPRAZAN 

Tansel A, Graham DY. Gastroenterology. 2023;164(Suppl 1):



Summary



Summary



Summary
• P-CAB–based treatment regimens are “non-inferior or superior 

to conventional PPI-based triple therapies”

• Superior efficacy in patients with antimicrobial resistant 
infections

• Novel acid blockers … game changer in H. pylori eradication

• Introducing as empirical first-line therapy in treatment naïve 
patients

• More used in place of PPI due to higher acid suppression 

• Waiting long-term safety data, need to weigh benefit and risk




