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Commentary: What’s ahead for
cardiac surgery–associated acute
kidney injury after discharge
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CENTRAL MESSAGE

Acute kidney injury (AKI)
following pediatric cardiac sur-
gery is an increasingly recognized
concern with important implica-
tions on prognosis and manage-
ment. Improved diagnostic
methods are on the horizon to
identify AKI early and new treat-
ment technologies that can help
mitigate long-term effects.
Natasha Afonso, MD, MPH, and
Paul A. Checchia, MD, FCCM, FACC

Cardiac surgery–associated acute kidney injury (CS-AKI)
often results in poor outcomes with increased morbidity
and mortality in adult and pediatric patients.1,2 The effect
of CS-AKI with postdischarge outcomes is explored by
Nunes and colleagues3 in their large multicenter prospec-
tive study reported in this issue of the Journal. The authors
examine short- and long-term outcomes after pediatric car-
diac surgery and demonstrate the increased risk of 30-day
mortality in patients with severe CS-AKI. Their article
adds to the growing body of evidence demonstrating the
deleterious impact of CS-AKI on our patients.

It is important to note that diagnosis of AKI is based on
serum creatinine levels, which can vary based on age, sex,
muscle mass, and fluid status. Furthermore, delays in diag-
nosis often occur, because an increase in serum creatinine
level is not apparent until the glomerular filtration rate de-
clines by 50%. Changes in serum creatinine also do not pre-
dict whether kidney function is irreversibly damaged or will
improve with time. Although the authors did not find a rela-
tionship between CS-AKI and hospital readmission rate, the
absence of evidence may be related in part to the inherent
limitations in assessing AKI as described above. This article
highlights the importance of accurate and early diagnosis of
AKI to initiate potential therapy and mitigate long-term
renal injury.
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Novel biomarkers have been identified in the early stress
response of the kidney to AKI and appear in urine or plasma
well before a change in serum creatinine level is detected.
Many of these are being developed and validated to identify
AKI earlier and to predict severity.4 In the future, we may
see better stratification of renal damage and injury as we
incorporate other biomarkers, such as cystatin C and neutro-
phil gelatinase-associated lipocalin, both of which have
been shown to represent earlier markers of AKI and recov-
ery than serum creatinine.5-7

Early interventions to treat CS-AKI include the avoiding
nephrotoxins and managing fluid overload. If dialysis is
required, early initiation may lead to improved clinical out-
comes. For neonates, peritoneal dialysis has traditionally
been the modality of choice but is not always available or
effective, such as in patients with previous abdominal sur-
geries or infections or in patients who require more efficient
solute clearance. Dialysis via a hemocatheter also has
challenges in small infants, owing primarily to difficulties
in access. In addition, the large relative extracorporeal
volumemay necessitate blood product exposure for priming
in small patients. Emerging technologies will expand the
therapies offered for the smallest of patients affected with
AKI, however. One example is the recent introduction of
a miniaturized cardio-renal pediatric dialysis emergency
machine (CARPEDIEM)8 for infants weighing <10 kg.
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This machine requires a priming volume of<30 mL with
low flow rates, allowing for easier dialysis in smaller
children.

Investigations on how to best identify, prevent, and treat
CS-AKI in pediatric patients are ongoing. We look forward
to the improved diagnostic and therapeutic strategies to help
mitigate CS-AKI–associated mortality and morbidity.
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