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Abstract

Background: Acute kidney injury (AKI) is common in deceased organ donors and is associated
with high rates of kidney discard by transplant centers. High discard rates may consequently drive
nonprocurement of these kidneys by organ procurement organizations. We aimed to study the
relationship between donor AKI and kidney nonprocurement.

Methods: Using U.S. registry data, we identified donors with at least one organ recovered from
2008-2018. We compared characteristics of donors with no kidneys procured across AKI stages,
and used multivariable logistic regression to evaluate the relationship between AKI severity and

kidney nonprocurement.

Results: Overall 14,543 kidneys from 7,620 donors were not procured, among which 93%

were from donors with AKI. For 6,945 donors with no kidneys procured but an extrarenal

organ recovered, most had stage 3 (51%), followed by stage 1 (27%) and stage 2 AKI (15%).
Nonprocured stage 3 donors were the youngest and had the lowest Kidney Donor Risk Index of all
nonprocured donors. Adjusted odds of kidney nonprocurement were 1.14 (95%Cl 1.02-1.27) for
stage 1, 1.25 (95%CI 1.12-1.41) for stage 2, and 10.37 (95%CI 9.30-11.56) for stage 3 donors,
compared to non-AKI donors. Among donors with minimum creatinine <1.5 mg/dL, stage 2 and 3
AKI were still associated with significantly higher odds of nonprocurement.

Conclusions: AKI severity is a strong risk factor for kidney nonprocurement. Efforts to address
the organ shortage should focus on encouraging procurement and utilization of kidneys from
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deceased donors with severe AKI, given the large and rising prevalence of donor AKI and
excellent transplant outcomes with these kidneys.
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1. Introduction

The growing organ shortage has led to innovative strategies for expanding the pool of
kidneys for transplantation, including use of kidneys from deceased donors with acute
kidney injury (AKI). Multiple studies have demonstrated that kidneys from donors with AKI
provide similar short- and long-term outcomes compared to kidneys from donors without
AKI, independent of AKI severity.1~9 Despite excellent transplant outcomes, approximately
27% of such kidneys are discarded in the United States.248 Low utilization of AKI donor
kidneys by transplant centers potentially negatively impacts procurement of these kidneys
by organ procurement organizations (OPOs). While our prior analysis demonstrated that

an elevated terminal creatinine is commonly associated with failure to procure kidneys

from deceased donors from whom other solid organs were recovered, the analysis did not
include data that would have allowed differentiation of individuals with AKI from those with
evidence of chronic kidney disease (CKD).10

In this study, we use changes in creatinine during hospitalization to identify and stage donor
AKI, and evaluate the association between AKI severity and kidney nonprocurement. Given
evidence that AKI is an independent risk factor for kidney discard,*811 we hypothesize that
AKI also adversely impacts kidney procurement.

2. Methods

2.1 Study Design and Participants

We performed a retrospective cohort study on deceased donors with =1 solid organ
recovered between 1/1/2008 and 12/31/2018 using United Network for Organ Sharing
(UNQS) Standard Transplant Analysis and Research (STAR) files from the Organ
Procurement and Transportation Network (OPTN) database. Serial creatinine measurements
during hospitalization prior to donation were obtained via a UNOS data request and linked
to data in the STAR file using encrypted UNOS donor identification numbers. The analysis
was based on STAR data as of 3/15/2019 and DonorNet data as of 1/24/2020.

We identified 97,145 deceased donors in the United States with one or more solid

organs recovered, i.e. kidney(s), liver, heart, lung(s), intestine, and pancreas (Figure S1).
We excluded donors with one or more missing DonorNet creatinine value(s) (n=25)

or implausible creatinine value(s) (<0.1 or >40 mg/dL) (n=368), donors without kidney
donation consent (n=898), donors with kidneys recovered for reasons other than transplant
(n=834), procurements restricted by the medical examiner (n=57), donors with only a
pancreas or intestine recovered (n=1), and donors with end-stage kidney disease (ESKD)
reported by the organ procurement organization (n=11), for a final cohort of 94,951 donors.
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2.2 Acute Kidney Injury, Nonprocurement, and Organ Quality

Donor AKI was the primary exposure variable. We used the lowest and highest serum
creatinine (SCr) values from DonorNet to identify donor AKI based on Kidney Disease:
Improving Global Outcomes (KDIGO) criteria. Donor AKI was defined as an increase in
SCr by =0.3mg/dL or >1.5 times the lowest value.}? Donor AKI was staged for severity
based on KDIGO criteria as stage 1 (=0.3mg/dL or 1.5-1.9 fold increase), stage 2 (2.0-
2.9 fold increase), or stage 3 (=3 fold increase or a maximum value =4.0mg/dL).12 Urine
volume and initiation of renal replacement therapy (RRT) were not available.

The primary outcome was deceased donor kidney nonprocurement. Nonprocurement, i.e.,
failure to recover a kidney from the deceased donor, is distinct from kidney discard, in which
a recovered organ is not transplanted. Donors were classified as having no kidneys procured
(n=6,945), a single kidney procured (n=675), or all available kidneys procured (n=87,331),
which included cases where only 1 kidney was procured due to an absent partner kidney at
the time of death (n=258). The number of procured and nonprocured kidneys was counted
within each AKI category (Figure S1).

Organ quality was estimated using the Kidney Donor Risk Index (KDRI).13.14 KDRI was
mapped onto a cumulative percentage scale using the 2017 scaling factor to generate the
kidney donor profile index (KDPI).15.16

2.3 Statistical Analyses

We compared characteristics between donors with no kidneys procured versus all kidneys
procured and between donors without AKI versus with AKI by analyzing the absolute
standardized mean difference (SMD). The SMD reports the magnitude of difference
between groups, and is independent of the sample size. SMD>0.1 (10%) was interpreted

as a meaningful effect size.17:18 We compared donor characteristics across AKI stages using
Pearson’s chi-squared test for categorical variables and Cuzick’s test based on ranks for
continuous variables.

We used bivariable and multivariable logistic regression models to assess the relationship
between donor AKI and kidney nonprocurement (versus procurement). Donors with only 1
of 2 available kidneys recovered were excluded from the analysis due to uncertainty over
the degree to which the nonprocured kidneys differed from their procured counterparts and
the possibility that nonprocurements secondary to unilateral abnormalities were appropriate
following visual inspection of the organ. Donor AKI was operationalized as a dichotomous
exposure (any AKI versus no AKI) and as a multilevel exposure (stage 1 versus 2 versus

3 versus no AKI), using no AKI as the reference group. In the multivariable model,

we adjusted for donor proteinuria (reported as a dichotomous variable by the OPO) and
individual components of the KDRI except for terminal creatinine, which was already
considered in the donor AKI covariate. To account for potential cases of underlying CKD,
we also stratified donors by their lowest SCr during hospitalization (<1.5 mg/dL or =1.5
mg/dL). To evaluate changes in procurement decision-making over the study period, we
stratified donors by donation period (2008-2011, 2012-2015, and 2016-2018). Statistical
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analyses were performed using Stata 15.1 (StataCorp, College Station, TX). Statistical
significance was set at a two-sided alpha<0.05.

3. Results

3.1 Donor characteristics by kidney procurement status and AKI stage

From 2008 to 2018, we identified 94,951 deceased organ donors meeting inclusion criteria,
among which 81,753 (86%) had AKI (Figure S1). Most donors with AKI had stage 1 (53%,
n=43,350), followed by stage 2 (30%, n=24,152) and stage 3 (17%, n=14,251) AKI. A total
of 14,543 deceased donor kidneys, averaging 1,314 per year, were not procured over the
11-year study period, among which 93% were from donors with AKI. The proportion of
kidneys not procured was twice as high for donors with any AKI (8%, n=13,497 out of
163,271) and over six times as high for donors with stage 3 AKI (25%, n=7,204 out of
28,464) compared to donors without AKI (4%, n=1,046 out of 26,373). Rates of kidney
nonprocurement varied widely across OPTN regions by AKI stage (Figure S2). Region 6
had the lowest rates of kidney nonprocurement for all donors, with or without AKI (1.3% in
donors without AKI, 2.2% in stage 1 donors, 1.8% in stage 2 donors, and 14.1% in stage 3
donors)), whereas Region 3 had the highest rates of kidney nonprocurement for donors with
AKI (7.0% in stage 1 donors, 8.0% in stage 2 donors, and 34.2% in stage 3 donors).

Donor characteristics were stratified by kidney procurement status (Table S1). Compared to
donors with all kidneys procured, those with no kidneys procured were older (SMD 53%)
and more likely to be black (SMD 30%), obese (SMD 11%), hypertensive (SMD 68%),
diabetic (SMD 57%), or HCV-positive (SMD 43%). They were more likely to have died
from a cerebrovascular accident (SMD 21%) or donated after cardiac death (SMD 26%),
and had higher nadir creatinine, terminal creatinine, and KDRI than donors with all kidneys
procured. They were more likely to have a liver procured (SMD 44%), and less likely

to have a lung (SMD 37%) or heart procured (SMD 47%), than donors with all kidneys
procured.

Donor characteristics were also stratified by AKI status (Table S2). Compared to donors
without AKI, those with any AKI were younger (SMD 11%) and more likely to be male
(SMD 15%), black (SMD 13%), or obese (SMD 12%). They were less likely to have

died from a cerebrovascular accident (SMD 24%) and more likely to have donated after
cardiac death (SMD 24%). Although donors with AKI had higher nadir and terminal
creatinine levels than donors without AKI (nadir creatinine 0.91+0.79 versus 0.76+0.36
mg/dL and terminal creatinine 1.53+1.55 versus 0.84+0.37 mg/dL, respectively), they also
had better-quality kidneys as measured by the KDRI (median KDRI 1.26 (IQR 0.98-1.65)
versus 1.31 (IQR 0.99-1.68), respectively) and were more likely to have a liver (SMD 12%)
or heart (SMD 10%) procured. Stage 2 AKI donors were the youngest; least likely to be
hypertensive, obese, or diabetic; and had the lowest nadir creatinine of all AKI donors.
Kidney quality was highest for stage 2 AKI kidneys (median KDRI 1.23 (IQR 0.96-1.59)),
followed by stage 1 (1.25 (IQR 0.97-1.65)), no AKI (1.31 (IQR 0.99-1.69)), and stage 3
(1.34 (IQR 1.05-1.75)) AKI kidneys.

Clin Transplant. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Yuetal.

Page 5

3.2 Kidney nonprocurement trends

Overall, the rate of kidney nonprocurement declined from 8.6% in 2008 to 6.9% in 2018
(Figure 1). This decline was most pronounced for stage 2 AKI donors, from 6.2% in 2008
to 3.3% 2018 (average annual percentage change (AAPC) —5.1%), followed by stage 3 AKI
donors (34.1% in 2008 to 21.2% in 2018 (AAPC -4.5%)), donors without AKI 5.3% in
2018 t0 3.2% in 2018 (AAPC -3.5%)), and stage 1 AKI donors (5.3% in 2008 to 3.2% in
2018 (AAPC -3.1%)).

3.3 Kidney nonprocurement according to donor AKI

Among donors with only extrarenal organs recovered (n=6,945), the most common
combinations of procurements were liver only (80%), liver and heart (8%), liver and lung
(6%), and heart only (3%) (Figure 2). The majority of donors had stage 3 AKI (51%;
n=3,573), followed by stage 1 (27%; n=1,861), stage 2 (15%; n=1,042), and no AKI

(7%; n=469) (Table 1). Donors with stage 3 AKI were the youngest, least likely to be
HCV-positive, least likely to have died from a cerebrovascular accident, and most likely to
have donated after cardiac death (all P<0.001). The median KDRI for nonprocured kidneys
decreased with greater AKI severity as follows: 2.20 (IQR 1.63-2.71) for no AKI, 2.10 (IQR
1.56-2.68) for stage 1, 1.90 (IQR 1.46-2.50) for stage 2, and 1.78 (IQR 1.39-2.21) for stage
3 AKI.

After controlling for donor proteinuria and KDRI components, Kidneys from donors with
any AKI faced over 2-fold higher odds of nonprocurement compared to kidneys from donors
without AKI (adjusted OR 2.14 (95%CI 1.94-2.37)) (Table 2). This trend was primarily
driven by nonprocurement of stage 3 AKI kidneys; stage 1 AKI donors faced a 1.14-fold
higher odds of nonprocurement (95%CI 1.02-1.27), which increased to 1.25-fold higher
odds of nonprocurement for stage 2 AKI donors (95%Cl 1.12-1.41), and 10.37-fold higher
odds of nonprocurement for stage 3 AKI donors (95%CI 9.30-11.56).

Statification of donors by the lowest SCr during hospitalization revealed similar
nonprocurement odds between stage 1 AKI donors and donors without AKI, irrespective

of nadir creatinine category (Table S3). For Stage 2 and 3 AKI donors, odds of kidney
nonprocurement were significantly increased, even for donors with a nadir creatinine <1.5
mg/dL. Given concerns for double ischemic injury, we tested for interaction terms and
identified significant interaction between DCD and AKI severity (p<0.001) (Table S4);
however, non-DCD donors with stage 111 AKI still faced 7.5-fold higher odds of kidney
nonprocurement compared to non-DCD donors without AKI, suggesting that factors beyond
ischemic injury are driving nonprocurement.

Analysis of procurement decisions by donation period revealed a statistically significant
increase in nonprocurement odds for stage 1 AKI donors from 2008-2011 to 2012—-2015,
and a significant decrease in nonprocurement odds for stage 3 AKI donors from 2008-2011
or 2012-2015 to 2016-2018 (Table S5).
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3.4 Sensitivity analysis

Given similarities in nonprocurement rates between stage 1 and 2 AKI donors, we
performed sensitivity analysis to evaluate changes in odds of kidney nonprocurement for
stage 3 AKI donors, compared to a pooled group of stage 1 and 2 AKI donors (Table S6),
and found that stage 1/2 (adjusted OR 1.18, 95%CI 1.06-1.30) and stage 3 AKI (adjusted
OR 10.35, 95%CI 9.29-11.53) were significantly associated with nonprocurement. We also
evaluated changes in odds of kidney nonprocurement for stage 3 or stage 2 AKI donors,
compared to a pooled group of stage 1 and non-AKI donors (Table S7), and found persistent
association between stage 2 (aOR 1.13, 95%CI 1.05-1.23) or stage 3 (aOR 9.36, 95%Cl
8.78-9.98) AKI and kidney nonprocurement. Given previously identified discrepancies in
terminal creatinine values in the OPTN registry,1° we also assessed the impact of using
Deceased Donor Registration form (DDR)-based STAR file versus DonorNet terminal
creatinine values. We examined differences in mean terminal creatinine, median KDRI,
and median KDPI between the two datasets (Table S8), and crossover of donors between
terminal creatinine categories and across AKI stages (Table S9), and found that the overall
trends across donor kidney procurement status and AKI stages were similar to the primary
analysis.

4. Discussion

From 2008 to 2018, the proportion of deceased organ donors with AKI has increased,
consistent with rising rates of AKI among hospitalized patients in the United States,20:21
While prior work by our group demonstrated a strong association between elevated terminal
creatinine and odds of nonprocurement, in this analysis we used patient creatinine levels
during hospitalization to precisely classify donors based on acute kidney injury severity.10
Most donors with AKI had stage 1, followed by stage 2 and stage 3 AKI. Kidney
nonprocurement rates decreased for all AKI stages over the study period. The overall
nonprocurement rate was similar among stage 1, stage 2, and non-AKI donors; however,
stage 3 AKI donors faced kidney nonprocurement rates that were six times higher than
donors without AKI. Increasing donor AKI severity corresponded to higher odds of kidney
nonprocurement, even after adjusting for donor characteristics and isolating donors with
low nadir creatinine. As the transplant community increasingly faces decisions surrounding
deceased donor AKI and the discard of these organs,22:23 there is also increasing need for
scrutiny of current kidney procurement practices in these donors.

More than nine in ten kidney nonprocurements occurred in the setting of donor AKI. While
concurrent CKD would be a recognizable contraindication to kidney procurement, AKI,
even at levels severe enough to require transient dialysis, has been shown to provide short-
and long-term graft outcomes comparable to non-AKI kidneys.19:24 Deceased donors with
AKI had high rates of extrarenal organ procurement, with the rate of liver procurement being
highest in stage 3 AKI donors (84%), rate of lung recovery being highest in stage 1 AKI
donors (24%), and rate of heart recovery being highest in stage 1 and 2 AKI donors (32%).
Among stage 3 AKI donors, three-quarters had a nadir creatinine less than 1.5 mg/dL, one-
in-five had a lung procurement, and three-in-ten had a heart procurement. The majority of
these deceased donors likely had AKI with kidneys potentially suitable for transplantation,
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given that negative consequences of CKD would likely have also discouraged procurement
of these extrarenal organs.2

Previous studies have identified a conservative, risk-averse strategy among transplant centers
that has resulted in frequent discard of deceased donor kidneys with AKI.26-29 A recent
analysis of trends in kidney utilization found that most transplant centers used few stage

3 AKI kidneys and a quarter of centers did not use any stage 3 AKI kidneys in 2018.22
Although a small number of recovered but unused kidneys may be inevitable to encourage
recovery of all usable organs, our paper focuses on the upstream decision of organ
procurement. Our findings suggest potentially usable kidneys from donors with severe AKI
are not being procured. Transplant center aversion to using stage 3 AKI kidneys, and the
associated difficulties faced by OPOs in placing these procured kidneys, may negatively
influence OPO willingness to procure these kidneys. Among nonprocured Kidneys in

our study, greater AKI severity corresponded to a more favorable kidney risk profile.
Nonprocured stage 3 AKI kidneys came from the youngest donors (mean age 44.1+18.2
years) who had the lowest rates of HCV-positive status. Kidney quality, as measured by
the KDRI, was best in nonprocured kidneys with the greatest AKI severity and worst in
nonprocured kidneys without AKI, suggesting that many viable AKI kidneys are not being
procured from relatively young and healthy organ donors — underscoring not only the
challenges of interpreting large amplitude creatinine fluctuations in younger patients with
greater lean body mass, but also the misleading impact of elevated terminal creatinine from
AKI on the KDRI.39 Failure to procure these organs contributes to an underestimation of
the true potential for transplant centers to appropriately use deceased donor kidneys, since
current estimates of kidney discard do not account for the many AKI kidneys that are being
left behind by OPOs.

In addition to the strong association between AKI severity and kKidney nonprocurement, even
for donors with nadir creatinine values <1.5mg/dL, our analysis revealed small changes in
the effect size of AKI over the study period. Although odds of nonprocurement decreased
for stage 3 donors in 2016-2018, these donors were still at over nine-fold higher odds

of nonprocurement compared to donors without AKI. Furthermore, kidney discard rates

in the U.S. have continued to rise, with over 21% of procured kidneys being discarded

in 2020.3 Liu et al. recently identified increasing discard rates for stage 3 AKI kidneys,
despite increasing procurement rates for these organs. The diverging trends suggest that
utilization by transplant centers is not keeping up with the supply of available organs.2?

The persistent failure to appropriately procure and utilize kidneys from donors with severe
AKI, despite successful outcomes for recipients of these organs, follows a trend where organ
acceptance practices are not in line with the best available evidence, as has previously been

observed in the low procurement and utilization of kidneys from diabetic or HCV-positive
donors.45:10,32-34

Our findings underscore the need for improved recognition within the transplant community
of the benefits of transplanting AKI kidneys to achieve successful outcomes for patients.
More detailed reporting systems that include information about renal function trajectories
would allow for better evaluation of available donor kidneys. A single-center retrospective
study in Korea demonstrated that deceased donor AKI trend (i.e. improving or worsening)
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was predictive of graft outcomes, and that deceased donor kidneys with improving AKI may
be suitable for transplantation regardless of AKI severity.3 Another potential opportunity
would be to phenotype the AKI; prerenal AKI resulting from acute hemodynamic changes
prior to death is often reversible, and is not necessarily associated with intrinsic tissue
injury.26:35 Inclusion of non-creatinine damage and functional biomarkers would allow for
more precise assesssment of AKI severity and help identify organs with poor prognoses.36

There are several limitations to our study. The OPTN registry does not consistently capture
information on donor urine output or renal replacement therapy, which are part of KDIGO
criteria for defining and staging AKI. Our model is unable to account for additional factors
associated with nonprocurement that are not reported by OPOs to the data registry, such

as logistical challenges relating to procurement. As previously discussed, the database does
not distinguish the type of donor AKI. We also assume that the minimum creatinine during
hospitalization is similar to the donor’s baseline creatinine, but this value could be different
from the actual baseline, particularly if a patient is receiving RRT. While these limitations
may lead to misclassification of donor AKI, multiple prior studies have relied on changes
in SCr from baseline, independent of time between creatinine measurements (e.g. greater
or less than 48 hours per KDIGO criteria), when grading AKI and assessing its impact

on organ utilization and transplant outcomes.1:2:11.37.38 Qur group’s previous findings of
geographic variation in kidney nonprocurements and discards, along with the positive
correlation between kidney discard by transplant centers and kidney nonprocurement by
the corresponding OPO, suggest that OPO- and transplant center-specific factors may

be relevant confounders.810 Notably, recent implementation of broader sharing strategies,
including KAS250, may help mitigate these regional effects. Our estimates of kidney
nonprocurement rates depend on extrarenal organ recovery to identify the baseline number
of solid organ donors. Potential donors with no organs procured are thus absent from

the analysis. Given that kidney-only donors represented 15% of the study population
(n=14,451), the analysis likely underestimates the rate of kidney nonprocurement and

the true number of kidneys potentially available for transplantation. Finally, observational
studies on transplant outcomes face selection bias in only reporting outcomes of organs
that are ultimately procured and transplanted — which may not be generalizable to all
organs from deceased donors with AKI. To mitigate this “healthy user” bias, we defined the
study population as donors who had at least one solid organ procured — presumably these
individuals had already passed an initial health screen by OPOs — and matched donors by
kidney quality when comparing nonprocurement between donors with and without AKI.

In conclusion, the majority of kidney nonprocurements from deceased donors in the United
States occurs in the setting of donor AKI. Among nonprocured Kidneys, more severe AKI
is associated with higher-quality kidneys. AKI severity appears to be a strong risk factor
for kidney nonprocurement, which may be driven in part by discard of these kidneys by
transplant centers. Given the large and rising prevalence of AKI among deceased donors,
both individual-level changes to enhance clinician awareness of excellent graft outcomes
with AKI kidneys, as well as systems-level changes to incentivize pursuit of these organs,
will be crucial to optimize use of deceased donor kidneys.
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Figure 1:

Percent of kidneys not procured by AKI stage and donation year. The average annual
percentage change in kidney nonprocurement rate was —2.0% overall, including —3.5% for
non-AKI kidneys, —3.3% for stage 1 AKI kidneys, —5.1% for stage 2 AKI kidneys, and
-4.5% for stage 3 AKI kidneys.
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Figure 2:

Distribution of AKI severity in donors with no kidney procurements, by non-renal organs
procured (n=6,945)
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Table 1:

Donor characteristics by AKI stage for donors with no kidneys procured (n=6,945)
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N (%) or mean + SD

No AKI (7%) (n=469)

Stage 1 (27%) (n=1,861)

Stage 2 (15%) (n=1,042)

Stage 3 (51%) (n=3,573)

Age (y1) 52.7+26.9 54.5+18.9 47.24235 46.0+16.0
Age >50 | 306 (65%) 1,194 (64%) 547 (53%) 1,526 (43%)
Female 249 (53%) 783 (42%) 477 (46%) 1,304 (37%)
Black race 75 (16%) 409 (22%) 234 (22%) 1,170 (33%)
BMI (kg/m?) 25.246.7 28.3+7.3 27.3+7.9 29.247.7
Obese (BMI>30) | 87 (19%) 626 (34%) 328 (32%) 1,401 (39%)
Hypertension 296 (63%) 1,258 (68%) 555 (53%) 2,335 (65%)
Diabetes 105 (22%) 614 (33%) 238 (23%) 1,274 (36%)
Death from CVA 302 (64%) 947 (51%) 425 (41%) 1,303 (36%)
DCD 29 (6%) 368 (20%) 207 (20%) 1,143 (32%)
HCV-positive 91 (19%) 458 (25%) 304 (29%) 381 (11%)
Proteinuria 217 (46%) 1,089 (59%) 586 (56%) 2,592 (73%)

Median KDRI (IQR)”

2.20 (1.63-2.71)

2.10 (1.56-2.68)

1.90 (1.46-2.50)

1.78 (1.39-2.21)

Median KDPI (%) (IQR) | 95 (79-100) 94 (75-99) 89 (69-99) 86 (65-96)
KDPI>85% | 317 (68%) 1,207 (65%) 580 (56%) 1,794 (50%)

Terminal Cr (mg/dL) 1.18+1.15 1.81+0.89 1.83£1.07 5.84+2.99
Terminal Cr>2 | 43 (9%) 662 (36%) 448 (43%) 3,343 (94%)

Nadir Cr (mg/dL) 1.09+1.15 1.35+0.62 0.92+0.43 2.89+2.55
Nadir Cr 21.5 | 72 (15%) 714 (38%) 117 (11%) 2,310 (65%)

Organ(s) procuredr

Liver | 441 (94%) 1,788 (96%) 981 (94%) 3,384 (95%)

Lung | 23 (5%) 106 (6%) 64 (6%) 473 (13%)

Heart | 68 (14%) 153 (8%) 150 (14%) 536 (15%)

Note: P <0.001 for all comparisons across AKI groups

7‘Excluding 3 donors who were missing =1 donor characteristic used to calculate KDRI

ISum of percentages exceeds 100% because many donors had procurement of =2 non-renal organs

Clin Transplant. Author manuscript; available in PMC 2023 November 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Yu et al.

Table 2:

Unadjusted and adjusted odds of kidney nonprocurement by AKI stagef
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AKI Status | Number of donors | Nonprocurements (rate) | Unadjusted Odds Ratio (95% Cl) | Adjusted Odds Ratio? (95% CI)
No AKI 13,088 469 (4%) 1.0 (reference) 1.0 (reference)

Any AKI 81,188 (86%) 6,476 (8%) 2.33(2.12-2.57) 2.14 (1.94-2.37)

No AKI 13,088 (14%) 469 (4%) 1.0 (reference) 1.0 (reference)

Stage 1 43,031 (46%) 1,861 (4%) 1.22 (1.10-1.35) 1.14 (1.02-1.27)

Stage 2 23,973 (25%) 1,042 (4%) 1.22 (1.09-1.37) 1.25 (1.12-1.41)

Stage 3 14,184 (15%) 3,573 (25%) 9.06 (8.20-10.01) 10.37 (9.30-11.56)

fEchuding donors with nonprocurement of 1 out of 2 available kidneys (n=675)

’tAdjusted for proteinuria and KDRI components except terminal creatinine, i.e. age, BMI, Black race, death from cerebrovascular accident,
donation after cardiac death, hypertension, diabetes, hepatitis C positive
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