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Long-term PPI users and diagnostic categories
(Raghunath AS & O’Morain C, AP&T 2005)



Rates of long-term PPI use
(Raghunath AS & O’Morain C, AP&T 2005)



Publications that have examined the side effects of PPIs since the release of omeprazole.
*Number of articles was calculated based on a PubMed search and then individually selected
based on relevance. The PubMed Search terms were ”proton pump inhibitor” OR ”pantoprazole”
OR ”lansoprazole” OR ”omeprazole” OR ”esomeprazole” OR ”rabeprazole” AND safety OR 
adverse events OR risk AND Humans (MeSH) AND English (lang). 

Yang & Metz, Gastroenterology 2010

Publications that have examined the side effects of PPIs





Sheen, Dig Dis Sci, 2011



Potential Effects of long-term PPI therapy
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The modified Schilling test (for protein-bound cyanocobalamin) before and 
after 2 weeks of Omeprazole therapy

Marcuard S P et al. Ann Intern Med 1994



Effect of short- and long-term treatment with omeprazole on the
absorption and serum levels of cobalamin

Schenk et al, AP&T, 1996



2008



Studies Assessing Changes in Calcium Absorption Related to PPI Therapy



PPI and Calcium charbonate absorption in women > 65yrs

O’Connell et al, Am J  Med, 2005



JAMA 2006



Yang, Y. et al. JAMA 2006;296:2947-2953

Copyright restrictions may apply.

Risk of Hip Fracture Associated With Increasing Cumulative Duration of Proton Pump 
Inhibitor Therapy.



Yang & Metz, Gastroenterology 2010

Potential pathways through which PPI therapy can decrease bone strength. 



Long-term PPI therapy and Iron Absorption

Fe+++ Fe++

HCl
Vit C



Conclusions. Continuous treatment with omeprazole for 6 yhears does
not cause body iron stores or iron deficiency

Conclusions. Administration of a PPI to patients with Haemochromatosis
can inhibit the absorption of non-haem iron from a test meal and the 
habitual diet.



Long-term PPI therapy and Magnesium Absorption

Conclusions. PPI use can inhibit active magnesium transport in the intestine, 
though it is not clear if this is an idiosyncratic effect.

Very few cases of severe hypomagnesemia related to long-term use of 
proton pump inhibitors(PPIs) have been published to date,8-12 and
the likely pathogenetic mechanisms are not fully elucidated.

Am J Kidney Dis, 2010
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HCl

G Cells = Hyper-Gastrinemia

ECL Cells = Hyper- Hystamine
- Chromogranin

Parietal cell Hyperplasia

Polyps/Pseudopolyps

PPI

Long-term PPI therapy and GE hormon release

D Cells = Hypo-Somatostatin

Carcinoids ??



…………In recent years, it has become evident that increasing
numbers of these polyps are being detected during
endoscopic studies, particularly in patients treated with proton
pump inhibitors for prolonged periods. In some, 
dysplastic changes in these polyps have also been reported. 



2006



Long-term PPI therapy and Gastric Cancer risk
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In H. pylori–infected subjects, omeprazole also decreased total vitamin C levels in 
both gastric juice and serum. 
Conclusions: Omeprazole and dietary nitrate independently decrease the 
ascorbate/nitrite ratio. This may lead to an increased risk of gastric cancer.



Atrophic Gastritis

PPI

Gastric
Cancer

Long-term PPI therapy and Gastric Cancer risk



Kuipers EJ et al, 1996 N Eng J Med 334: 1018-2
(n=100)
We suggest that patients with reflux esophagitis who require profound acid-
suppressive maintenance therapy should be studied to determine whether they
are infected with H. pylori. If they are infected, therapy to eradicate H. pylori
should be considered.

Kuipers EJ et al, Gut 2004 53: 12-20
(n=232)
Helicobacter pylori gastritis may progress to glandular atrophy and intestinal
metaplasia,conditions that predispose to gastric cancer. 
Profound suppression of gastric acid is associated with increased
severity of H pylori gastritis.
H pylori eradication did not worsen reflux disease or lead to a need for increased
omeprazole maintenance dose. We therefore recommend eradication of H 
pylori in GORD patients receiving long term acid suppression.

Long-term PPI therapy and Gastric Cancer risk
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Long-term PPI therapy and Gastric Cancer risk



Conclusions: Long-term proton pump inhibitor therapy at a regular dose is
not associated with a significantly increased risk of colorectal cancer.



Potential Effects of long-term PPI therapy
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Long-term PPI therapy and Infection Risk (outside GI)

2008



Long-term PPI therapy and Infection Risk (Enteric tract)

Br. J Clin. Pharmacol, 2000



- Salmonella

- Campylobacter

- Clostridium difficile



Sheen, Dig Dis Sci, 2011



The attention should move towards the appropriate prescription of PPI, 
rather than the fear adverse effects of PPI. In fact, in clinical practise, 
PPI are often prescribed in patients without a specific acid related
disease and continued long term based on their safety profile.
(Lodato F et al. Best Prac Res Clin Gastroenterol, 2010)

Although the use of long-term PPIs appear to have a high margin of 
safety, further long-term studies and monitoring is required to ensure
that is indeed the case, particularly in the areas of upper 
gastrointestinal cancers and infections. Further research is required
in relation to H. pylori, long-term PPIs. (Raghunath AS et al, AP&T, 
2005)

The safety of long-term PPI administration needs serious prospective
study. (McCarthy D. Curr Opin Gastroenterol, 2010)

Take Home Messages



Grazie per l’attenzione






