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The concept of risk and the value of novel markers
of acute kidney injury
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Abstract
Kashani and colleagues studied two novel markers,
insulin-like growth factor-binding protein 7 and
tissue inhibitor of metalloproteinases-2, in the urine
of patients at high risk of acute kidney injury (AKI).
They validated these markers in a separate large
multicenter study and compared them with known
markers of AKI such as neutrophil gelatinase-associated
lipocalin and kidney injury molecule-1. Insulin-like
growth factor-binding protein 7 and tissue inhibitor
of metalloproteinases-2 performed better than other
known markers and their combination provided
additional information. These markers could be useful
in clinical practice to uncover silent episodes of AKI
or to make an early identification of patients at risk.
Ultimately they could help to detect and possibly
prevent episodes of acute injury to the kidney,
sometimes referred to as kidney attack.

Although acute kidney injury (AKI) is extremely
common – with an incidence of about 2,100 per million
population [1], similar to that of acute myocardial infarction – the condition remains diﬃcult to treat and prognosis is poor. Indeed, early mortality associated with
some forms of AKI is greater than that associated with
acute myocardial infarction despite available supportive
therapy such as dialysis or hemoﬁltration [2]. AKI, or
kidney attack, should thus be considered every bit the
medical emergency that we think of heart attack [3].
For this reason, the Kidney Disease: Improving Global
Outcomes AKI guideline begins not with patients already
with AKI but with patients at high risk of the disease [4].
Unlike myocardial infarction, kidney attack is usually
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silent without signs and symptoms that guide risk
assessment. A number of susceptibilities (for example,
advanced age, underlying chronic disease) and exposures
(for example, sepsis, radio-contrast) for AKI have been
identiﬁed but there is no reliable way for a clinician to use
this information to establish a clear risk proﬁle. By
contrast, a patient with pre-existing diabetes and hypercholesterolemia who presents with crushing substernal
chest pain is undoubtedly at high risk for myocardial
infarction. The concept of renal angina has been put forth
[5], but this has been deﬁned on the basis of small
changes in renal function in patients already deemed to
be at high risk. By deﬁnition, then, moderate-risk patients
can only have renal angina when they manifest changes
in renal function, often when kidney damage has already
occurred and when it may be too late to apply treatments
to preserve renal function. Furthermore, recent studies
have highlighted the possible occurrence of subclinical
AKI where the diagnosis cannot be made with classic
criteria [6].
If patients could only tell us that their kidneys hurt
then front-line clinicians could stratify patients who were
most likely to develop AKI and do this at a time when
interventions (such as stopping nephrotoxins) would be
most likely to be eﬀective. Furthermore, and again
analogous with myocardial infarction, a tool for risk
stratiﬁcation would tell us which patients to monitor
more closely, not with telemetry but instead with careful
measurement of urine volume and serum creatinine.
In a provocative paper by Kashani and colleagues, the
concentration of two novel markers – insulin-like growth
factor-binding protein 7 and tissue inhibitor of metalloproteinases-2 – was found to be increased in the urine of
patients at high risk of AKI from a variety of etiologies
[7]. The authors then validated these markers in a
separate large multicenter study and compared them
with known markers of AKI such as neutrophil gelatinaseassociated lipocalin and kidney injury marker-1. Not only
did each marker perform better than other known
markers, but their combination provided additional
information, at least in some patients. These performance
characteristics are clearly adequate for clinical use. For
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example, compared with the lowest third, patients
manifesting these new markers at concentrations in the
middle third had a threefold increase in risk while the
third with the highest levels had a 10-fold increase. These
markers therefore appear to be the pain signal that is
missing in this silent disease.
An intriguing implication of this study is that, because
both of these new markers can be upregulated in
response to a wide range of noxious stimuli, they have the
potential to be a nonspeciﬁc alarm raised by the renal
tubules in response to stress. Detecting this alarm will
permit several things to happen, including appropriate
triage of patients, more intensive monitoring, and
perhaps early involvement from specialists in nephrology
and critical care who can promptly evaluate these
patients while they are still in the golden hours of this
disease prior to irreversible damage to the kidneys.
Finally, as new therapies for AKI are being evaluated in
the next few years, the use of biomarkers to help select
which patients should be enrolled in trials will be an
enormous advantage over current study designs [8].
In conclusion, every single insult to the kidney is potentially dangerous and deleterious for the clinical outcome
and future progression of chronic kidney disease.
Because early diagnosis and thus related interventions
appear possible today thanks to the use of new
biomarkers, we should echo the World Kidney Day 2013
claim to ‘Stop Kidney Attack’.
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