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T
here continues to be a
disparity between the number

of kidneys available for trans-
plantation and the number of pa-
tients with end-stage kidney
disease. Although kidney trans-
plantation remains the best treat-
ment option for most patients
with end-stage kidney disease,
the current demand still outpaces
organ supply. Because of the mor-
tality associated with remaining
on the waitlist, higher-risk kid-
neys, such as those from donors
with acute kidney injury, are
increasingly being considered for
transplantation. Such kidneys are
usually used in recipients with
shorter post-transplant life expec-
tancies. Historically, kidney alloca-
tion systems have attempted to
optimize organ use by incorpo-
rating donor factors in prediction
models and risk scores. This has
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helped health care professionals
better stratify deceased-donor or-
gans for allocation, while also facil-
itating clinical decision making
and helping guide counseling of
recipient candidates. As such, it
is important to understand how
donor kidney characteristics relate
to recipient outcomes. Donor
serum creatinine, in particular,
continues to be the primary
marker for determining donor kid-
ney function and predicting recip-
ient graft function, but which time
point to use for the donor serum
creatinine value remains an open
question.

Prior to 2014, deceased-donor
kidneys in the United States were
classified as either “standard
criteria” or “expanded criteria”
donor kidneys based on 4 factors—
age, “terminal” serum creatinine,
history of hypertension, and cause
of death.1 Kayler et al.2 evaluated
recipient outcomes of kidneys from
adult donors using US transplant
registry data from 1995 to 2007.
They found that standard criteria
donor kidneys with elevated ter-
minal serum creatinine values were
2025
more likely to be discarded. How-
ever, when such organs were
transplanted, the elevated terminal
creatinine was not a significant risk
factor for graft loss. On the other
hand, in recipients of expanded
criteria donor kidneys, higher ter-
minal creatinine was associated
with an increased risk of graft loss.

As a part of the ongoing quest to
better predict the future perfor-
mance of deceased-donor kidneys,
the new kidney allocation system
in 2014 replaced the standard or
expanded criteria donor classifica-
tion with the kidney donor profile
index (KDPI), which provides an
estimate of the risk of post-
transplant graft loss compared
with deceased-donor kidneys from
the previous year. As a continuous
marker, the KDPI was thought to be
a better indicator than the binary
standard or expanded criteria
donor classification.1 The KDPI is
derived from the kidney donor risk
index, which incorporates 10 donor
factors, some of which were also
used in the previous standard or
expanded criteria donor classifica-
tion. Interestingly, though the
KDPI and kidney donor risk index
scores are US-centric, they may
have utility in other countries as
well.3,4 Clayton et al.4 found that
the US kidney donor risk index
score was a moderately good pre-
dictor of death-censored and over-
all graft survival in the Australian
and New Zealand populations.
Although the kidney donor risk
index is not used for allocation in
Australia, it is reported to clinicians
and has implications for decisions
about organ acceptance.

Subsequent research has
focused on further improving the
predictive power of the KDPI score
by more carefully examining the
role of the individual factors that
comprise the score. Chiles et al.5

explored the relationship between
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Figure 1. Evolution of kidney donor risk scoring.
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initial versus terminal donor
creatinine and its impact on KDPI
for predicting graft outcomes in
the United States. They used data
from the Organ Procurement and
Transplantation Network to
perform a retrospective cohort
study of 104,510 kidney trans-
plants (20% of which came from
donors with acute kidney injury),
and found that 55% of the kidneys
changed KDPI categories when the
initial serum creatinine was used
instead of the terminal serum
creatinine (35% changed to a
worse KDPI category). They found
no consequential differences in
graft loss or death-censored graft
failure at 1 and 3 years after
transplant. Their results were
similar when the analysis was
limited to kidneys from donors
with acute kidney injury.
Although this was ultimately a
negative study, a more nuanced
understanding of the individual
KDPI factors could lead to better
predictions of post-transplant
outcomes.

In this edition of KI Reports,
Irish et al.6 investigate whether
donor admission, terminal, or
highest estimated glomerular
filtration rate (eGFR) best predicted
post-transplant outcomes. It is
important to note that only
admission and last recorded serum
creatinine are collected in the
2026
registry, and “highest” eGFR is
simply the higher of the 2 values.
Data were obtained from the
Australian and New Zealand organ
donation dialysis and transplant
registries (ANZDATA) between
2003 and 2019.

The authors first focus on
delayed graft function. An impor-
tant finding was that higher ter-
minal eGFR for both male and
female donors was associated with
lower risk of delayed graft func-
tion. For male donors, every 10–
ml/min per 1.73 m2 increase in
terminal eGFR corresponded to a
10% decrease in the likelihood of
delayed graft function; for female
donors, the same increase in ter-
minal eGFR was associated with a
15% decrease in the likelihood of
delayed graft function. Similar as-
sociations were observed using
highest eGFR. Notably, admission
eGFR did not appear to have as
strong an association (4% for male
donors and 10% for female
donors).

Next, the authors studied the
impact of donor eGFR on 6-month
and 12-month recipient eGFR. The
same10–ml/min per 1.73m2 increase
in terminal eGFR was associated
with only a 0.69–ml/min per 1.73 m2

increase in 6-month recipient eGFR
and a 0.62–ml/min per 1.73 m2 in-
crease in 12-month recipient eGFR.
The corresponding increases in
K

recipient eGFR based on the highest
donor eGFR were 0.8 ml/min per
1.73m2 for 6-month and 0.83ml/min
per 1.73 m2 for 12-month recipient
eGFR. In contrast, for the donor
admission eGFR, these increases
were 0.58 and 0.63 ml/min per 1.73
m2 for the 6-month and 12-month
values, respectively. It is important
to note that though the correlations
are strong, the effect sizes for the 6-
month and 12-month eGFRs are
small in comparison to the effect
sizes observed for delayed graft
function. Similar small effect sizes
were observed for graft loss and
death-censored graft failure. Donor
eGFR was a predictor for graft sur-
vival across all models, and the as-
sociation was strongest for terminal
eGFR.

Overall, Irish et al. have pro-
duced a comprehensive study of
donor kidney function at different
time points showing strong evi-
dence of association with clinically
relevant outcomes; however, the
strengths of association were more
pronounced for the earlier post-
transplant outcome (i.e., delayed
graft function) rather than longer-
term outcomes. Donor eGFR based
on serum creatinine showed no
evidence of association with pa-
tient survival, which is consistent
with the idea that recipient factors
are more likely to be influential at
later time points.
idney International Reports (2021) 6, 2025–2027
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When analyzing the cumulative
hazard for death-censored graft
failure, donor terminal eGFR per-
formed better than highest or
admission eGFR. The authors
acknowledge the small effect sizes
across the board and recognize the
marginal benefit of using terminal
eGFR over admission and highest
eGFR. They also note that calcu-
lating eGFR during the donor’s
hospitalization limits its accuracy
as the serum creatinine values may
not be at a steady state during
critical illness. Despite the afore-
mentioned limitations, these find-
ings appear to lend support to the
current practice of using terminal
eGFR/serum creatinine to predict
early transplant outcomes.

Moving forward, as we enter
the era of precision medicine
(Figure 1), investigators will likely
further explore the relationship
between other donor kidney vari-
ables, such as biomarkers or pre-
disposing genetic variations, for
their utility in risk prediction and
organ allocation. For instance,
Julian et al.7 showed that using
APOL1 genotypes instead of race
in donors of recent African
ancestry as part of a refined kidney
donor risk index could improve
allocation by providing these
good-quality kidneys to recipients
with longer estimated post-
transplant survival. Comparing
donor and recipient HLA epitopes,
which are antigenically important
subunits critical for antibody
Kidney International Reports (2021) 6, 2025–2027
binding, may also make certain
antigen mismatches acceptable and
provide additional information for
decision making around kidney
allocation and induction immuno-
suppression to improve transplant
outcomes. However, these ad-
vances may pose challenges to
health care professionals and pol-
icy makers seeking to balance
utility and equity.8

The findings in this article
constitute a small but important
step in the endeavor to better
understand the predictive power
of deceased-donor score-based
systems for recipient outcomes.
Such score-based systems will
likely help make better decisions
in terms of organ discard and
facilitate improved matching of
donor kidneys with appropriate
recipient profiles. This work not
only has implications for patients
from Australia and New Zealand
but could help refine the inter-
pretation of KDPI scores for pa-
tients in other countries as well.
More evidence quantifying these
effect sizes is needed, however,
before large-scale re-evaluations
of existing scoring systems are
undertaken.
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