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ver the last decade, bioinformatics studies and case reports have found a significant association between proton pump inhibitor

(PPI) use and the risk of microbial infection. However, the mechanism of increased infection risk remains unknown. Emerging

molecular, cell biological and animal studies indicate that PPIs exhibit pleiotropic activity that suppresses inflammatory
cytokines that are bona fide immune defence molecules. Accordingly, the purpose of this editorial is to discuss biologically plausible
concepts for how PPIs may increase the risk of microbial infections.

Keywords Proton pump inhibitors (PPIs) are a class of antacid drugs that are available by prescription and
Proton pump inhibitors, infection risk, over-the-counter to treat gastro-oesophageal reflux disease in patients with a number of
immune defence molecules comorbidities, including chronic respiratory diseases, such as asthma, pulmonary arterial

) . hypertension, chronic obstructive pulmonary disease and idiopathic pulmonary fibrosis.” Although
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mechanisms against invading pathogens, including bacteria, viruses and fungi. For example,
members of the TNFa superfamily play a significant role in homeostatic processes, including the
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Studies have also demonstrated that interleukins, such as IL-18 and IL-6 induce non-specific
resistance to microbial infections.®* Another PPI-targeted molecule that is essential in mounting
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an immune defence against microbial infection is INOS. This inducible
isoform of NO synthase, or the NO generated by iNOS, has been reported
to be involved in controlling the intracellular growth of bacteria and in
preventing bacterial infection-induced lethality in animal models.z#
Finally, integrins are involved in cellular processes, including cell adhesion,
migration, T-cell activation and phagocytosis to support the immune
system. For example, CD11b is expressed in macrophages, monocytes and
dendritic cells, which are major cell types that are involved in the innate
immune response against microbial infections.? Furthermore, PPIS may
have a direct or indirect effect on the gut microbiome, including bacterial
overgrowth and imbalance in the composition of gut microbiota.>®

Conclusion
Emerging studies indicate that PPIs possess anti-inflammatory activity
that extends from the inhibition of classic inflammatory molecules,

such as TNFa, interleukins, iINOS and NFkB, to the suppression of
adhesion molecules, such as ROS and nitrogen species, and the
regulation of inflammatory cells, such as neutrophils and monocytes,
without clear evidence about the mechanism of action. Although
this multi-faceted, anti-inflammatory activity of PPIs could be
harnessed for therapeutic purposes, downregulating inflammatory
cells and molecules also impacts proper immune function, including
a physiological response to microbial infection, which raises the
question of whether the immunosuppressive potential of PPIs is the
missing link between prolonged use of the drug and increased risk
of infection in some patients. In this regard, additional molecular and
pharmacovigilance studies are required to address the possibility of
a causal relationship. In the meantime, clinicians should supervise at-
risk patients, including the elderly and immunocompromised, from
possible harm related to long-term PPl use. A
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