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The Effects on Nutrition, Metabolism and Infection by Proton Pump Inhibitors:
Unsafe Perspective

Bong Ki Cha and Chang Hwan Choi
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Proton pump inhibitors (PPI) are very effective drug used frequently in acid-related disorders. Long-term use of PPI is becoming

increasingly common, often without appropriate indications. The debate had focused on the adverse effects related to long-term use

of PPI during the last years. This article is a detailed review of the evidence on this topic, focusing on the adverse effects of

long-term PPI use that have developed the greatest concern; vitamin

B12 deficiency, iron deficiency, impaired calcium absorption,

bony fracture, hypomagnesemia, increased susceptibility to pneumonia and enteric infections. Although PPIs have been used with

a high margin of safety, the clinicians should consider reducing the dose of PPIs and reassessing the treatment duration to prevent

adverse effects of PPIs. (Korean J Med 2011;81:17-25)
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Table 1. Potential adverse effects of proton pump inhibitors

Nutritional deficiencies
Vitamin B12 deficiency
Iron deficiency
Hypomagnesemia
Fracture risk
Infections
Community acquired pneumonia
Enteric infections
Hypergastrinemia and malignancies
Gastric polyps
Gastric cancer
Gastric carcinoids
Colon cancer
Drug interactions
Cytochrome P450 interactions

Interactions with clopidogrel
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Table 2. Studies performed to evaluate the vitamin B;, deficiency associated with gastric acid suppression

Author Study design ~ Drugused  No. Duration of study Results
Steinberg et al. Case control CMT 12 Unknown Reversible malabsorption of protein-bound cobalamin
[12]
Koop and Case series OMP 34 2yr No change in B, levels
Bachem [13]
Marcuard et al. Case series OMP 10 2wk Decrease cyanocobalamin absorption in dose-dependent
[14] manner
Forceetal. [15]  Casecontrol H2RA,PPI 78 Unknown B2 supplement-18.4% of chronic acid suppression vs.
11.0% of control
Termanini Case series OMP/RTD 131 4.5yrPPL: Duration of OMP treatment inversely correlated with B>
etal. [17] 10 yr H2RA levels
Hirschowitz Case series LSz 61 Uptol18yr 10% loss in By, level, 31% subclinical decrease by
etal. [16] MMA and HC
Dharmarajan Case control ~ H2RA,PPI 659 Over 6 yr Diminish serum By, levels in elderly PPI user
et al. [18]
Valuck and Case control ~ H2RA,PPI 265 12 mon Significantly increased risk of By, deficiency (OR 4.45)
Ruscin. [19]
den Elzen Case control PPIs 125 >3 yr No association found
et al. [20]

CMT, cimetidine; OMP, omeprazole; RTD, ranitidine; H2RA, H2 receptor antagonist; LSZ, lansoprazole; MMA, methylmalonic acid;
HC, homocysteine; PPI, proton pump inhibitor.
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Table 3. Studies performed to evaluate the effect PPIs on calcium absorption

. Duration of dru
Author Study design Drugused No. uraton o g Results
exposure

Graziani et al. [30] Crossover OMP 30 3 day No rise in serum Ca during OMP treatment; consistent
with decreased Ca absorption

Hardy et al. [31] Crossover OMP 16 3 day No rise in serum Ca during OMP treatment; consistent
with decreased Ca absorption

Graziani et al. [32] Crossover, OMP 8 2 mon No rise in serum Ca during OMP treatment; consistent

placebo-controlled with decreased Ca absorption

O’Connell et al. Randomized, OMP 18 7 day Reduced intestinal Ca absorption in the group receiving

[33] placebo-controlled OMP

Serfaty-Lacrosniere Randomized, OMP 13 17 day No change in intestinal Ca absorption

et al. [34] placebo-controlled

OMP, omeprazole; PPI, proton pump inhibitor.
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