
data, and the assessment of renal recov-
ery was dependent on clinical collection
of blood samples, which risks ascertain-
ment bias (i.e., patients more at non-
recovery risk are also thosemore likely to
have a Cr follow-up check). Patients
without preceding baseline values who
may have had AKI were excluded,
potentially reducing the reported AKI
incidence and favoring the exclusion of
community-acquired AKI more than
that of hospital-acquired AKI; the 2 may
not have the same outcomes.

In conclusion, the study by Holmes
et al. adds to published data showing
that AKI is common in pediatric and
neonatal patients. AKI is associated with
adverse outcomes, and we can speculate
that earlier diagnosis and treatment
may reduce the number of patients who
subsequently develop CKD, although
we currently lack data on interventions
proven to influence outcome. However,
there is an essential need to develop
strategies and resources that will allow
better AKI stratification as currently
defined by Cr-based criteria, which will
lead to risk ascertainment on an indi-
vidual patient basis and ultimately to
personalized approaches for AKI man-
agement and follow-up.
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Outcomes and renal function
trajectory after acute kidney
injury: the narrow road to
perdition
Steven G. Coca1

Analyses of the Grampian Laboratory Outcomes Morbidity and
Mortality Study-II cohort support the notion that acute kidney injury
(AKI) increases the risk of progression of glomerular filtration rate
after recovery from AKI to a new baseline. However, the findings have
to be considered in the bigger context of the absolute event rates for
de novo progression versus nonrecovery and the competing risk of
death after AKI. Examination of the data raises important implications
for the design and implementation of clinical trials with interventions
that target the AKI-to–chronic kidney disease transition.
Kidney International (2017) 92, 288–291; http://dx.doi.org/10.1016/j.kint.2017.03.044

Copyright ª 2017, International Society of Nephrology. Published by Elsevier Inc. All rights reserved.

see clinical investigation on page 440

T he epidemiology of acute kidney
injury (AKI) and subsequent
long-term outcomes has been

extensively studied, particularly over
the last 15 years. It is now well known
that AKI is independently associated
with risk of death, cardiovascular events,
incident chronic kidney disease (CKD),
and progressive CKD. Epidemiology
can serve as a tool to determine resources
for investment, in both basic science
research and clinical trials. Indeed,
tantalizing and intriguing pathophysi-
ology has emerged that has elucidated
the mechanisms of CKD progression af-
ter AKI.1 Elegant work in experimental

animals has highlighted the role of
maladaptive repair and endothelial
injury leading to vascular dropout and
kidney hypoxia, resulting in a vicious cy-
cle of interstitial fibrosis and glomerular
filtration rate (GFR) decline.1,2 It is the
hope of all scientists and clinicians that
a better understanding of the AKI–to-
CKD transition would eventually lead to
the discovery and implementation of a
therapy to prevent its progression. In
fact, several opinion leaders have deemed
the AKI-to-CKD transition as the most
appealing windowof opportunity to iden-
tify efficacious peri-AKI interventions,3–5

as opposed to preventive strategies
(plagued by low incidence rates necessi-
tating huge sample sizes) or interventions
during the AKI episode (complicated
by acute illness and the need for adjusting
treatment timing based on the injury,
depending on the mechanism of action
of the drug).
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However, much of the previous
clinical literature has not been suffi-
ciently stringent in meticulously iden-
tifying the extent by which CKD after
AKI results from an irreversible fixed
defect due to nonrecovery from tubular
injury manifesting as a steep drop and
plateau of renal function at a new
baseline versus de novo progression
after recovery from AKI.4 Under-
standing the relative contributions of
these very different pathways to CKD is
important for caring of patients after
AKI and potentially designing new
trials.

Sawhney et al.(2017) aimed to
determine this distinction among after
AKI trajectories by using the Grampian
Laboratory Outcomes Morbidity and
Mortality Study-II (GLOMMS-II), a
population-based virtual cohort of the
Grampian population of 438,332 in-
dividuals.6 Patients admitted in 2003
(n ¼ 17,630) and who survived up to
1 year post-hospitalization without

estimated GFR (eGFR) of <30 ml/min
per 1.73 m2 or end-stage renal disease
were included in the final analysis
cohort (n ¼ 14,106). The investigators
demonstrated that AKI increased the
risk of progression of CKD after AKI
after achieving a new post-AKI baseline
level of kidney function, supporting the
basic notion that fibrosis is the end
result of maladaptive repair after AKI.
The adjusted hazard ratios for renal
function decline among patients with
and without AKI was 2.3 in those with
post-AKI eGFR of >60 and 1.5 in those
with baseline eGFR of 45 to 59. One of
the most novel aspects of this project
was the assessment of the renal function
trajectory after achieving post-AKI new
baseline, which for analysis purposes,
was determined at 1-year post-hospital
discharge to enable full recovery after
the episode.7 Other notable strengths of
their analyses exist. The GLOMMS-II
cohort has granular and comprehen-
sive cohort data (inpatient, outpatient,

and community), and all laboratory
tests are provided by a single service;
these limit concerns for missing data or
variations among different laboratories.
Since the cohort inception was in 2003,
there was an approximate median
follow-up of 8 years. The investigators
used 2 separate definitions for renal
progression: one employing a relative
change that sustained a 30% decline
(in line with relatively recent recom-
mendations from National Kidney
Foundation and US Food and Drug
Administration as an acceptable
endpoint) and the other achieving a
CKD stage 4 status. Multiple sensitivity
analyses were also performed to validate
the findings in various subgroups and
between subjects with and without
missing data.

While the investigators should
be applauded for trying to assess
post-AKI GFR trajectories from a
different aspect, data reported are also
enlightening from a clinical and public

Chances of positive trial = higher

Influence of natural history of post-AKI outcomes on the success of 
a hypothetical trial of a novel agent to target AKI-to-CKD transition

Population distribution of
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Figure 1 | Influence of natural history of post–acute kidney injury (AKI) outcomes on the success of a hypothetical trial of a novel agent
targeting AKI-to-chronic kidney disease (CKD) transition. GLOMMS-II, Grampian Laboratory Outcomes Morbidity and Mortality Study-II.
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