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Abstract strategies for patient selection, monitoring, and the

Proton pump inhibitors (PPIs) are commonly prescribed exploration of non-PPI alternatives are crucial for

for acid-related conditions such as gastroesophageal mitigating risks, especially in high-risk populations.

reflux disease (GERD) and acid peptic disease. While Keywords: Proton Pump Inhibitors, Kidney Injury,

their use has been shown to be effective, recent studies Chronic Kidney Disease, Acute Interstitial Nephritis,

have rai ncern heir ntial iation .
ave raised concerns about their potential associatio Renal Eunction.

with kidney injury, particularly chronic kidney disease Introduction

(CKD). However, the evidence linking PPIs to kidney Proton pump inhibitors (PPIs) are among the most

injury is inconclusive. This article reviews the existing widely used medications for the treatment of acid-related

literature and examines whether PPIs directly contribute . . . .
diseases, including gastroesophageal reflux disease

to kidney injury or CKD progression. While some (GERD), peptic ulcers, and Zollinger-Ellison syndrome.

studies suggest a potential association, the overall Despite their widespread use and efficacy, growing

evidence does not support a direct causality. Further concerns have emerged regarding their potential adverse

research, particularly prospective cohort studies and effects on kidney health. Several studies have suggested

randomized controlled trials, is needed to conclusively an association between PPI use and kidney injury, with

™
—
determine any nephrotoxic effects of PPIs. Additionally, o
T
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some linking long-term use to the development of
chronic kidney disease (CKD) and even end-stage
kidney disease (ESKD). However, the evidence
supporting a causal relationship remains limited.

PPIs exert their action by inhibiting the H+/K+ ATPase
enzyme in the parietal cells of the stomach, which is
responsible for gastric acid production. While their
effects on gastric acid suppression are well-documented,
their potential systemic effects on renal function are less
understood. This article reviews the current evidence
regarding the association between PPIs and kidney
injury, exploring possible mechanisms and clinical
implications, while addressing gaps in the literature,
such as the need for more longitudinal studies and the
mechanisms like

exploration of specific

hypomagnesemia, immune-mediated damage, and
changes to the gut microbiome.

Methods

A comprehensive literature review was conducted using
databases such as PubMed, Google Scholar, and Scopus.
Studies published between 2000 and 2024 were
considered, focusing on clinical trials, observational
studies, and meta-analyses related to PPI use and kidney
injury. The review aimed to assess the association
between PPIs and renal dysfunction, specifically in

relation to acute interstitial nephritis (AIN) and chronic

kidney disease (CKD).

©2025, IJIMACR

Results

Proton Pump Inhibitors and Kidney Injury

PPIs are absorbed in the small intestine and primarily
metabolized in the liver through the CYP2C19 enzyme.
Their therapeutic effect is achieved by blocking the
H+/K+ ATPase pump in the gastric parietal cells,
leading to a reduction in gastric acid production. Despite
their clinical effectiveness, PPIs have been implicated in
several adverse effects, including kidney injury.

One of the most common kidney-related adverse effects
associated with PPIs is acute interstitial nephritis (AIN).
A retrospective study by Lazarus et al. (2016) found an
association between PPI use and an increased risk of
CKD. Similarly, a study by Xie et al. (2017) confirmed
that long-term PPl use was associated with adverse
kidney outcomes, even in the absence of acute kidney
injury. These studies suggest a potential link between
PPIs and kidney dysfunction, although the mechanisms
remain unclear.

Mechanisms of Kidney Injury

The proposed mechanisms of PPI-induced kidney injury
are still under investigation. One potential mechanism
involves hypomagnesemia, a known side effect of PPIs,
which can contribute to kidney damage.
Hypomagnesemia has been linked to the formation of
renal calculi and can worsen kidney function over time.

However, this phenomenon is not exclusive to PPIs and
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has also been observed with other acid-suppressive
medications such as H2-receptor antagonists (H2RAS).
Another proposed mechanism is immune-mediated
damage. Drug-induced interstitial nephritis (DIIN),
particularly acute interstitial nephritis (AIN), is a well-
known adverse effect of several medications, including
PPIs. In these cases, an immune response is triggered,
leading to inflammation within the renal interstitial
tissue, which may progress to renal scarring if the
offending drug is not discontinued.

Additionally, PPIs may alter the gut microbiome,
potentially leading to systemic inflammation that could
impact renal function. This hypothesis suggests that
suppression of gastric acid may increase the risk of
infections, which in turn could contribute to kidney
injury.

Moreover, drug interactions with other nephrotoxic
medications, such as NSAIDs or certain antibiotics, may
exacerbate the renal risk in patients taking PPIs,
especially those with pre-existing kidney conditions.
Evidence of Renal Safety

Despite some evidence linking PPI use to kidney injury,
other studies have failed to establish a clear causative
relationship. A large cohort study by Antoniou et al.
(2015) found no significant association between PPI use
and acute kidney injury in older adults. Similarly, a

study by Sampathkumar et al. (2013) did not observe a
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clear link between PPl use and acute interstitial
nephritis.

Furthermore, the development of kidney injury in PPI
users is often confounded by other factors, such as pre-
existing kidney conditions, comorbidities, and the
concurrent use of other nephrotoxic medications. This
highlights the need for careful patient selection and
monitoring when prescribing PPls, particularly for
individuals with existing renal risk factors.

Discussion

The evidence linking PPIs to Kidney injury remains
inconclusive. While some studies suggest an association
with conditions like acute interstitial nephritis and
chronic kidney disease, the overall body of evidence
does not support a direct causative relationship. Several
factors, including disease,

pre-existing  kidney

comorbidities, and the concurrent use of other
nephrotoxic agents, likely contribute to the observed
renal dysfunction in PPI users.

The potential mechanisms of PPI-induced kidney injury,
including hypomagnesemia, immune-mediated
responses, and changes in the gut microbiome, require
further investigation. Histopathological studies and
large-scale longitudinal trials are needed to clarify the
mechanisms behind PPl-associated kidney injury and to
establish whether PPIs directly contribute to the

development or progression of chronic kidney disease.
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Until more conclusive evidence is available, healthcare
providers should continue to prescribe PPIs judiciously,
ensuring that patients are monitored for potential adverse
effects, particularly those at higher risk for kidney
disease. Given the benefits of PPIs in treating acid-
related conditions, their use should not be discouraged,
but rather managed appropriately with regular
monitoring of renal function. Special care should be
taken when prescribing PPIs to populations at higher
risk, such as elderly patients and those with pre-existing
kidney conditions.

Conclusion

While proton pump inhibitors are widely used and
generally considered safe, the evidence regarding their
role in kidney injury remains inconclusive. There is no
definitive proof to suggest that PPIs directly cause
chronic kidney disease or acute Kidney injury, although
some studies have raised concerns about their potential
nephrotoxic effects. Further research, especially large-
scale, long-term cohort studies, is needed to better
understand the mechanisms behind PPI-induced kidney
injury and to establish whether any direct causality
exists. In the meantime, PPIs should be used with
caution, particularly in patients with pre-existing renal
risk factors, and kidney function should be monitored

during long-term therapy.
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