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Drug-induced kidney disease is a frequent cause of renal
dysfunction; however, there are no standards to identify and
characterize the spectrum of these disorders. We convened a
panel of international, adult and pediatric, nephrologists
and pharmacists to develop standardized phenotypes for
drug-induced kidney disease as part of the phenotype
standardization project initiated by the International Serious
Adverse Events Consortium. We propose four phenotypes of
drug-induced kidney disease based on clinical presentation:
acute kidney injury, glomerular, tubular, and nephrolithiasis,
along with the primary and secondary clinical criteria to
support the phenotype definition, and a time course based
on the KDIGO/AKIN definitions of acute kidney injury, acute
kidney disease, and chronic kidney disease. Establishing
causality in drug-induced kidney disease is challenging and
requires knowledge of the biological plausibility for the
specific drug, mechanism of injury, time course, and
assessment of competing risk factors. These phenotypes
provide a consistent framework for clinicians, investigators,
industry, and regulatory agencies to evaluate drug
nephrotoxicity across various settings. We believe that this is
the first step to recognizing drug-induced kidney disease and
developing strategies to prevent and manage this condition.
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Drug-induced kidney disease (DIKD) accounts for ~19–26%
of cases of acute kidney injury (AKI) in hospitalized patients.1

There are no standards to identify drug-induced nephrotoxi-
city and as a result DIKD is often unrecognized. In recent
years, the International Serious Adverse Event Consortium
has initiated a phenotype standardization project for drug-
induced adverse events.2 In conjunction with the Interna-
tional Serious Adverse Event Consortium, we have developed
consensus definitions for DIKD, taking into account its wide
spectrum and the need for balancing practicality with
reliability of the classifications across different settings.

CONSENSUS PROCESS
With the support of the International Serious Adverse Event
Consortium, we organized a series of eight teleconferences
followed by two face-to-face meetings of international, adult
and pediatric, nephrologists and pharmacists. The panel
developed the phenotypic criteria using a modified Delphi
process to allow identification of patients across four cate-
gories representing the spectrum of DIKD, for subject
recruitment into a genetic study of DIKD (DIRECT). The
panel was divided into subgroups and researched specific
phenotypes. The criteria were summarized and presented to
the larger group for consensus. They were considered in the
context of using electronic medical records to screen for
patients with DIKD in both hospitalized and ambulatory
settings. Panelists were asked to consider the known mech-
anisms of nephrotoxicity, time course of drug exposure, and
the setting as discussed in more detail below. For the AKI
phenotype, established definitions were considered as the
starting point and adapted for DIKD (e.g. Acute Kidney
Injury Network/Kidney Disease: Improving Global Outcomes
(AKIN/KDIGO) criteria for AKI).3

DESCRIPTION OF PHENOTYPE
We propose that DIKD presents in one of four phenotypes:
AKI, glomerular disorder, tubular disorder, or nephrolithia-
sis/crystalluria. The clinical presentation of each phenotype is
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