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PROTON PUMP INHIBITOR USE: SYSTEMATIC REVIEW 
OF GLOBAL TRENDS AND PRACTICES

Shanika LGT, European Journal of Clinical Pharmacology (2023) 79:1159–1172

Boghossian TA, et al. Cochrane Database Syst Rev. 2017;3:CD011969

• 28 millions of treated pts (23 countries, 65 studies)

• F/M – 56% vs. 44%

• 23.4% of „western“ population uses PPI

• 2/3 – high dose

• 25%  >  1y

• 28%  >  3y

• 25%-70% - inappropriate prescription



MULTIPLE „TARGETS“ OF PPI
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PPI USE CONSEQUENCES – POSSIBLE MECHANISMS OF ADVERSE EVENTS

Macke L. APT 2020 Mar;51(5):505-526

• Impaired antimicrobial barrier (infections)

• Dysbiosis (C. diff., SIBO)

• Progression of H. pylori-induced atrophic gastritis

• Hypergastrinaemia (EC-like cell hyperplasia)

• Malabsorption of:

• Vitamin B12  (ataxia, falls)

• Calcium (osteopenia, fractures)

• Magnesium (endothelial dysfunction, oxidative 

stress, reduced glomerulal filtration)

• PPI metabolite deposition in tubular interstitia 

(interstitial nephritis, AKI)



SAFETY OF PROTON PUMP INHIBITORS BASED ON A LARGE, MULTI-YEAR, RANDOMIZED 
TRIAL OF PATIENTS RECEIVING RIVAROXABAN OR ASPIRIN: COMPASS STUDY

Moayyedi P, et al. Gastroenterology 2019;157:682–691

• multicenter, double-blind, randomized 

placebo-controlled

• patients with stable atherosclerotic 

vascular disease

• rivaroxaban, aspirin

• ±pantoprazole

• CV events (death, MI, stroke)

• other predefined events

• 17 598 pts, FU 3y, 53 152 pt/y of FU



SAFETY OF PROTON PUMP INHIBITORS BASED ON A LARGE, MULTI-YEAR, RANDOMIZED 
TRIAL OF PATIENTS RECEIVING RIVAROXABAN OR ASPIRIN: COMPASS STUDY

Moayyedi P, et al. Gastroenterology 2019;157:682–691

Conclusion: No association of PPI use with any long-term harm, except for enteric infections



SAFETY OF PROTON PUMP INHIBITORS BASED ON A LARGE, MULTI-YEAR, RANDOMIZED 
TRIAL OF PATIENTS RECEIVING RIVAROXABAN OR ASPIRIN: COMPASS STUDY

Moayyedi P, et al. Gastroenterology 2019;157:682–691

RCTs are the gold standard for evaluation of treatment efficacy, but…

- they are usually underpowered to detect uncommon adverse events…

- and too short to detect long-term adverse events



RISK OF DEATH AMONG USERS OF PROTON PUMP INHIBITORS: A LONGITUDINAL 
OBSERVATIONAL COHORT STUDY OF UNITED STATES VETERANS

Xie Y, et al. BMJ Open 2017;7:e015735. doi:10.1136/ bmjopen-2016-015735

• Longitudinal observational cohort study

• Primary cohort: new users of PPI or H2 blockers (n=349 312)

• Additional cohorts:

• PPI versus no PPI (n=3 288 092);

• PPI versus no PPI and no H2 blockers (n=2 887 030).

• Median FU – 5.7 years
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UMBRELLA REVIEW OF 42 SYSTEMATIC REVIEWS WITH META-ANALYSES: 
THE SAFETY OF PROTON PUMP INHIBITORS

Salvo EM, et al. Aliment Pharmacol Ther. 2021;54(2):129-143

• Sample sizes varied widely  

• from 475 pts to 7.6 million pts

• most meta-analyses assessed over 100 000 patients and several included at 

least 1 million patients.

• Most data from observational studies

• Assessment based on organ system
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Veettil SK, et al. Br J Clin Pharmacol. 2022;88:1551–1566

Association of proton-pump inhibitor use with adverse health outcomes: A systematic 
umbrella review of meta-analyses of cohort studies and randomised controlled trials

Criteria for quality of evidence classification in meta-analysis of observational studies
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Association of proton-pump inhibitor use with adverse health outcomes: A systematic 
umbrella review of meta-analyses of cohort studies and randomised controlled trials



Farrell B, et al. Can Fam Physician 2017;63:354-64
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CONCLUSION

1. Association between PPI use and adverse outcomes is fact rather than fiction

2. Observational, cohort studies >> RCT

3. Bone-related, kidney-related and infections – most important AE

4. Limitations – data sources

5. Deprescribe PPI when no indication exists
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