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Background: The scarcity of organs available for transplantation has increased attempts to augment
transplantation by utilizing obese living kidney donors. The literature has suggested that these donors
have increased risks postdonation. Not surprising, the threshold for living kidney donor approval among
obese persons is typically higher and the process more costly. Therefore, a screening tool to predict the
likelihood of approval among obese living kidney donor candidates was created.
Methods: A single-center retrospective study was performed among obese (body mass index > 30 kg/m2)
living kidney donor candidates evaluated in clinic (January 1, 2012, to December 31, 2017). Approved
candidates were compared with those not approved using multivariable logistic regression, and a
prediction tool was generated.
Results: Among 389 obese living kidney donor candidates, there were no significant differences in sex or
race and ethnicity by approval status. However, nonapproved candidates had a higher prevalence of
metabolic syndrome. In the prediction model, glucose impairment and hypertension were most
predictive of nonapproval.
Conclusion: Among obese living kidney donor candidates, several metabolic syndrome components were
associated with decreased odds of approval. This tool may serve as a useful initial screening for obese
living kidney donor candidates, permitting more cost-effective evaluation processes. The tool could also
be used to promote expeditious interventions in the preclinical setting, including weight management
programs, to improve the likelihood of donation and postdonation outcomes.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Although kidney transplantation is the standard of care for pa-
tients with end-stage renal disease,' access to transplantation is
limited. Nearly 100,000 candidates are on the kidney transplant
waitlist in the United States, with fewer than 20,000 transplants
performed annually.” Because of the scarcity of organs available for
transplantation, there has been a motivation to expand living donor
kidney (LKD) transplantation through the utilization of medically
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complex LKDs, including LKDs with isolated medical abnormalities
such as obesity (body mass index [BMI] > 30 kg/m?), hypertension,
or glucose impairment.® Consequently, there has been a rise in the
prevalence of obesity among LKDs over time.*

Despite the increased utilization of medically complex living
donors, donation in the setting of medical abnormalities has higher
associated risks compared with standard criteria donation. The
literature has demonstrated that obese LKDs have elevated risks of
adverse outcomes postdonation, including perioperative compli-
cations such as multi-organ failure or intensive care requirements.’
In the general population, there is an association between obesity
and the development of chronic kidney disease,® and studies have
also revealed an increased risk of end-stage renal disease post-
donation among obese LKDs.” Praga et al® demonstrated that, after
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Fig 1. Cohort construction.

uni-nephrectomy, obese patients had increased proteinuria.
Furthermore, medical comorbidities commonly found among
obese patients, such as metabolic syndrome (MetS), have also been
shown to be associated with poor outcomes post-nephrectomy,’
which may compound the donation risks among obese LKDs.

Given the increased perioperative and long-term risks for
medically complex donors, an elevated BMI can still serve as a
barrier to living kidney donation.'’~'? Although there is no stan-
dard criteria for BMI within the field, transplant centers use various
thresholds for donation, with many ranging from 30 to 35 kg/m?.!?
Moreover, the donor evaluation process is costly, time-consuming,
and inconvenient for the potential donor.> At a minimum, the
evaluation process includes imaging with computed tomography
angiography; blood-typing and crossmatch run with the intended
recipient; electrocardiogram; chest x-ray; urinalysis; 24-h urine
collection; and consultations with surgeons, nephrologists, and
social workers. Because of the costliness of in-clinic evaluation for
potential LKDs, particularly for donor candidates who are unlikely
to be approved for donation, there is a need to refine the workup of
obese potential LKDs before formal clinical evaluation at the
transplant center. Therefore, the goal of this study was to create a
screening tool capable of predicting the likelihood of approval
among obese donor candidates to aid in a reduction of costs.
Likewise, such a screening tool would also allow for earlier referral
for directed interventions aimed at modifiable risk factors before
formal evaluation and could also serve to better inform potential
donor expectations. We hypothesized that the presence of MetS, or
the components thereof, may be associated with a decreased
likelihood of donation approval among obese LKD candidates and
could potentially be targeted for improvement before formal
evaluation.

Methods
Data source

This study used data from the University of Alabama at Bir-
mingham Transplant registry, and all potential LKD candidates who
entered the evaluation process from January 1, 2012, through
December 31, 2017, were identified. Data were supplemented from
the electronic medical records and abstracted by 2 independent
analysts. Data integrity was then confirmed by auditing 20% of the
charts. The study was approved by the Institutional Review Board at
the University of Alabama at Birmingham.

Study population

Within our study population (n = 6,579), we excluded all po-
tential LKD candidates with missing BMI information (n = 218). Of
those with non-missing BMI (n = 6,361), 3,938 candidates with BMI
< 30 kg/m? were excluded, leaving 2,423 (38.1%) obese (BMI > 30
kg/mz) LKD candidates (Fig 1). Among the obese donor candidates,
976 (40.3%) passed the initial screening and were invited for formal
medical/surgical/psychosocial evaluation. Among those, a final
cohort of 389 (39.9%) obese LKD candidates who completed formal
in-person evaluation in our clinic were identified. Of note, within
our institution, we typically require a BMI < 38 kg/m? to begin the
formal evaluation process.

Statistical analyses

A retrospective case control study was performed among obese
LKD candidates who underwent formal evaluation in the clinic.
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Table I
Demographics and laboratory values for obese LKD candidates
Characteristic Approved Not approved P
(n=127) (n=262) value

Age (y)" 44 (35-54) 44 (35-53) 77
Male 433 (55) 450 (118) 75
African American' 33.1(42) 40.1 (105) 18
History of HTN' 3.2 (4) 11.9 (31) 01
Metabolic syndrome'+’ 19.7 (25) 40.8 (107) <.001
Smoking history' 35.4 (45) 37.8 (99) .65
Family history DM 496 (63) 50.6 (132) .19
Family history HTN' 73.2 (93) 67.1 (175) .06
BMI® 33.3 (32.0-35.2) 34.2 (32.6-36.2) <.001
SBP measured in clinic” 1289 + 144 135.2 + 15.7 <.001
DBP measured in clinic’ 75.6 + 8.4 76.5 £ 11.0 38
SBP from outpatient log ™ 125.7 + 8.3 131.0 + 10.6 <.001
DBP from outpatient log "™ 78.5+6.1 81.2+7.9 <.01
Blood type' .16

A 294 (37) 27.6 (72)

AB - 3.5(9)

B 11.1 (14) 13.8 (36)

o) 59.5 (75) 55.2 (144)
Serum creatinine” 0.9 +0.2 0.9 +02 29
Serum fasting glucose” 96.6 + 15.2 100.7 + 23.4 .04
Serum fasting glucose > 100’ 28.4 (36) 454 (119) .001
Serum albumin” 4.15 + 0.32 4.07 + 0.32 .01
Cholesterol ' 175.4 + 35.2 184.1 + 41.7 11
LDL" 1104 + 30.9 116.8 + 343 17
HDL"" 46.2 + 10.8 453 + 135 .59
Triglycerides"™ 113.5 + 69.2 131.0 + 84.8 .08
Creatinine clearance’ 154.2 + 429 150.6 + 54.2 .50
HBA1c 5.46 + 0.60 5.54 + 0.68 39
2-h glucose tolerance test ordered' 17.3 (22) 19.1 (50) .67

Evaluated in the clinic from January 1, 2012, to December 31, 2017, stratified by approval status for

donation (n = 389).

BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; SBP, systolic blood pressure; DBP,
diastolic blood pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HBAIc, hemoglobin

Alc.
" Mean =+ SD or median (interquartile range).
T % (N).
i Missing for 20%—30%.

% Metabolic syndrome defined as > 2 of the following: elevated blood pressure, hypertriglyceridemia,
decreased high-density lipoprotein, impaired fasting glucose.

Cases were defined as obese living donor candidates who were
approved for kidney donation (including those who were approved
for kidney paired donation), and all other obese potential donors
evaluated in the clinic served as controls. Other covariates of in-
terest included age, race or ethnicity, sex, BMI, year of donor eval-
uation, smoking history, blood pressure recorded in clinic, personal
and family history of diabetes mellitus, personal and family history
of hypertension, and MetS. MetS was defined using the Adult
Treatment Panel 11l definition—a BMI of 30kg/m? or greater as a
surrogate for abdominal obesity. Patients were considered to have
MetS if, in addition to obesity, they had 2 of the following com-
ponents: elevated serum triglycerides (triglycerides 150 mg/dL or
greater), decreased high-density lipoprotein (HDL) < 40 mg/dL for
males or < 50 mg/dL for females), abnormal blood pressure (sys-
tolic blood pressure greater than 130, diastolic blood pressure
greater than 85, or documented history of hypertension), and
impaired fasting glucose (fasting serum glucose greater than 100
mg/dl or documented history of diabetes).'* Each component of
MetS was also assessed separately. Patient characteristics were
compared using the Student’s t-tests or the Wilcoxon rank test for
continuous variables, depending on distribution, and XZ tests for
dichotomous or categorical variables.

Risk-prediction tool development and validation

Multivariable logistic regression was utilized to generate a risk-
prediction tool to estimate the odds of nonapproval among obese

donor candidates. The following characteristics were included in
the models, including those selected a priori based on established
clinical associations or those chosen on the basis of statistical sig-
nificance in univariate analyses (P < .1): age (< 60y or > 60y), BMI,
gender, race (African American [AA] versus non-AA), smoking sta-
tus (prior or current smoker versus never smoker), and compo-
nents of MetS as defined earlier in this report (including glucose
impairment, elevated triglycerides, decreased HDL, and abnormal
blood pressure).

Because lipid panels were not routinely obtained in the donor
evaluation process at our institution until 2014, values for the
lipids were largely missing before that time, which led to 30%
missing for those covariates. Therefore, multiple imputation was
used, with 40 imputations to generate plausible values drawn
from a predicted distribution on the basis of other observed var-
iables.”>~7 All predictor variables, the outcome variable, and
several other covariates were included in the multiple imputa-
tions using a discriminant fully conditional specification method
for categorical variables and fully conditional specification
regression method for continuous variables.'”” The results of the
imputed data sets were then combined using Rubin’s rules to
generate B coefficients for the covariates, accounting for the un-
certainty attributable to missing data.'® A risk score for non-
approval was calculated using weighted points that were
proportional to the generated B coefficients.'® 2% Model perfor-
mance of the risk score was assessed for both discrimination
(concordance index [c-statistic]) and calibration within the pooled
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imputed data sets.!” The model performance was also assessed
through k-fold cross-validation.

Sensitivity analyses

As sensitivity analyses, the risk prediction tool was also gener-
ated within a complete case and within a bootstrapped (200 rep-
etitions) complete case cohort. We then applied those risk
prediction tools to the pooled imputed data sets for validation.
Additionally, we also assessed MetS within the model as a dichot-
omous variable rather than including the individual components of
MetS. In all models, our results were similar and inferences un-
changed. Finally, interactions were assessed between components
of MetS and race by including cross-product terms in our adjusted
models, and we found no statistically significant multiplicative
interactions.

All analyses were performed using SAS 9.4 (SAS Institute Inc,
Cary, NC).

Results
Study population

The cohort consisted of 389 obese LKD candidates evaluated at
our institution from January 1, 2012, to December 31, 2017. Of those
donor candidates, 32.6% (n = 127) were approved for donation, but
67.4% (n = 262) were not approved. We observed no statistically
significant differences on the basis of age, gender, or race between
those who were approved and not approved (Table I). Prior diag-
nosis of hypertension was more common among those who were
not approved (11.9%) compared with 3.2% of approved donors (P =
.01). We observed no difference between the 2 groups on the basis
of smoking history, with roughly 35%—38% of the LKD candidates
reporting being a current smoker or having a history of smoking
(P =.65). Approximately half of the candidates had a family history
of diabetes mellitus, irrespective of donation approval (Table I). Of
note, family history of hypertension was more commonly reported
among approved donors (73.2%) compared with nonapproved
donor candidates (67.1%); however, this difference did not reach
statistical significance (P = .06).

Median BMI for the approved LKD candidates was 33.3 kg/m?
(interquartile range: 32.0—35.2), compared with median BMI of
34.2 kg/m? (interquartile range: 32.6—36.2) for LKD candidates
who were not approved (P < .001). We observed no statistically
significant differences on the basis of blood type, serum creatinine,
cholesterol, low-density lipoprotein, high-density lipoprotein, or
triglycerides between the 2 groups (Table I). Obese LKD candidates
who were approved for donation had a lower mean serum fasting
glucose and were less likely to have impaired (>100 g/dL) fasting
glucose (28.4% compared with 45.4%, P < .01). Approved LKD can-
didates also had a higher serum albumin (4.2 g/dL) compared with
their nonapproved counterparts (4.1 g/dL, P = .01). We also
observed no significant differences in creatinine clearance, hemo-
globin Alc, and whether a 2-h glucose tolerance test was ordered
between the 2 groups (Table I).

We did observe changes in the donor candidate population over
time. During the first year of the study (2012), the obese donor
candidates had a lower prevalence of metabolic syndrome (only
15.7%) compared with later years where the prevalence of meta-
bolic syndrome increased to a minimum of 30% (ranging from 29.9%
in 2013 to 41.1% in 2017).

0dds of nonapproval for donation in univariate analyses

In univariate analyses, we found that increasing BMI was asso-
ciated with increased odds of nonapproval, such that for every

Table II
Unadjusted ORs for donation nonapproval among obese LKD candidates (n = 389)

Characteristic OR 95% Confidence interval P value
Age >60y 1.45 0.76—2.78 .26
Male 1.07 0.70—1.64 74
Race

Non-African American Ref Ref

African American 135 0.87-2.11 18
BMI 1.18 1.08—1.30 <.01
History of hypertension 4.16 1.44-12.05 .01
Metabolic syndrome”! 147 1.14-1.91 .01
Family history DM 1.00 0.65—1.53 13
Family history HTN .69 0.42-1.11 .26
SBP 1.03 1.01-1.04 <.01
DBP 1.01 0.99-1.03 43
Blood type

A 1.01 0.62—1.65 .96

AB — —

B 1.34 0.68—2.64 .96

(0} REF REF
Serum creatinine 1.82 0.60—5.53 29
Serum fasting glucose 1.02 1.00—1.04 .07
Serum fasting glucose >100 2.10 1.33-3.32 .001
Serum albumin 0.43 0.22-0.84 .01
HDL' 1.00 0.98—1.02 .63
Low HDL 1.12 0.87—1.46 37
Triglycerides' 1.00 1.00-1.01 A1
Elevated triglycerides' 1.19 0.87-1.63 29
HBAlc 1.24 0.75—2.04 40
Creatinine clearance 1.00 0.99—-1.00 .53
2H GTT ordered 1.13 0.65—1.96 .68
Evaluation year

2012 Ref Ref

2013 3.30 1.73-6.28 .05

2014 2.80 1.35-5.81 33

2015 1.54 0.73-3.21 19

2016 2.12 0.97-4.61 .93

2017 3.50 1.61-7.62 .09
History of or current smoking  1.11 0.71-1.72 .65

OR, odds ratio; BMI, body mass index; DM, diabetes mellitus; HTN, hypertension;
SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density lipo-
protein; HBA1c, hemoglobin Alc.
" Metabolic syndrome defined as >2 of the following: elevated blood pressure,
hypertriglyceridemia, decreased high-density lipoprotein, impaired fasting glucose.
 Derived within imputed data sets (40 MI).

1 kg/m2 increase in BMI, donor candidates had an 18% increased
odds of nonapproval (OR 1.18; 95% CI: 1.08—1.30). Likewise, earlier
diagnosis of hypertension was a significant predictor for donation
approval status, with a greater than fourfold increased odds of
nonapproval (OR 4.16; 95%Cl: 1.44—12.05; Table II). Similarly, the
presence of MetS was associated with a nearly 50% increased odds

Table III
Adjusted odds ratios for donation nonapproval among obese LKD candidates’
Characteristic a0R (95% confidence B Points
interval) estimate
Age >60y 1.69 (0.83—3.44) 0.5267 14
Female 1.04 (0.65—1.67) 0.0386 1
African American race 1.57 (0.95—-2.59) 0.4505 12
BMI (for each increase of 1.19(1.08—-1.31) 0.1702 4
1 kg/m? over 30)
Prior/current smoking history 1.23 (0.76—2.00) 0.2077 5
Metabolic syndrome
components
Glucose impairment 1.83(1.11-3.03) 0.6048 16
Low HDL 1.40 (0.78—2.51) 03379 9
Elevated TG 1.25 (0.61-2.57) 02259 6
Abnormal BP 1.96 (1.07-3.60) 0.6747 17

aOR, adjusted odds ratio; BMI, body mass index; TG, triglycerides; BP, blood
pressure.

" Derived within imputed datasets (40 MI), with a median c-statistic of 0.6714
from pooled imputed data sets.
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Fig 2. Predicted probability of nonapproval for donation, by risk prediction score, among a cohort of obese LKD candidates.

of nonapproval (OR 1.47; 95% CI: 1.14—1.91). Impaired fasting
glucose was also associated with twofold increased odds of non-
approval (OR 2.10; 95% CI: 1.33—3.32). For each increase in systolic
blood pressure of 10 mmHg, the odds of nonapproval increased by
30% (OR 1.03; 95% CI: 1.10—1.04). Although not typically used
clinically as a determinant for donation approval among otherwise
healthy LKD candidates, increased serum albumin was also asso-
ciated with a decreased odds of donation nonapproval (OR 0.43;
95% CI: 0.22—0.84). In addition, the odds of nonapproval among
obese donors changed over time throughout the study period
(Table II). Of note, the donor candidate population also changed
over time.

Calibration Plot
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Fig 3. Model calibration plot, comparing observed and expected donation approval
based on the risk-prediction score.

Risk prediction tool for donation non-approval

After controlling for several demographic and health charac-
teristics in our multivariate model, impaired fasting glucose
(adjusted odds ratio [aOR] 1.83; 95%CI: 1.11-3.03) and abnormal
blood pressure (aOR 1.96; 95% CI: 1.07—3.60) remained significant
covariates for donation nonapproval (Table III). Likewise, among
our cohort of obese LKD candidates, for each increase in BMI of 1 kg/
m? there was an associated 19% increase in the odds of nonapproval
(aOR 1.19; 95%CI: 1.08—1.31). The remaining components of MetS
were not statistically significant predictors of donation non-
approval (Table III). However, to assess the odds of donation
approval, the weighted points were calculated from the B co-
efficients for each covariate and summed to generate a risk score,
with increasing risk scores correlating with decreased odds of
donation approval (Fig 2). The model calibration is presented in
Figure 3. Within the pooled imputed data sets, discrimination was
assessed, and the c-statistic was 0.6714. Then, using tenfold cross-
validation, the c-statistic was 0.6711.

Individualized risk prediction of nonapproval

For candidates with BMI of 30 kg/m? and no other identified risk
factors, the probability of nonapproval was close to 30%, indicating
that, with a risk score of 0, obese LKD candidates were not uni-
versally approved (Fig 2). In addition, the probability of approval
varied by race and gender such that a non-AA female candidate
with a BMI of 30 kg/m? and no other risk factors (such as MetS
components, smoking history, or advanced age) had a 33.3% pro-
jected estimate of nonapproval for donation. However, an AA male
candidate with a BMI of 30 kg/m? and no other risk factors had a
43.2% projected risk of nonapproval.

Likewise, the predicted probability of nonapproval increased
among elderly candidates (age >60 y), AAs, those with increasing
components of MetS, and current or past smokers. Example com-
binations of donor candidate demographics and clinical charac-
teristics are presented in Tables IV and V, along with the
corresponding projected estimates for candidates with a BMI of 30
kg/m? (Table IV) or 35 kg/m? (Table V). For example, an elderly
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Table IV

Estimated probability of donation nonapproval among obese LKD candidates with BMI of 30

Score Age>60y Sex Race Smoking history  Glucose impairment Low HDL  Elevated TG ~ Abnormal BP  Probability of nonapproval (95% CI)
1 No F Non-AA No No No No No 33.3(31.5-35.2)
30 No M Non-AA  Yes Yes Yes No No 60.2 (59.3—61.1)
52 Yes M AA No Yes No No No 77.8 (76.9—78.6)
54 Yes F Non-AA No Yes No Yes Yes 79.1 (78.2—79.9)
30 No F AA No No No No Yes 60.2 (59.3—-61.1)
49 Yes F AA Yes No No No Yes 75.8 (74.9—76.6)
75 Yes F AA No Yes Yes Yes Yes 89.4 (88.5—-90.2)

BMI, body mass index; HDL, high-density lipoprotein; TG, triglycerides; BP, blood pressure; AA, African American; Non-AA, non-African American.

female AA candidate with a BMI of 35 kg/m?, impaired fasting
glucose, hypertension, abnormal HDL and elevated triglycerides,
and a history of smoking had a projected probability for non-
approval of 95.6% (Table V).

Discussion

This study of nearly 400 obese LKD candidates at a single
institution demonstrated that several clinical factors were predic-
tive of nonapproval, including many components of MetS. Obese
LKD candidates who were approved for donation less commonly
had and earlier diagnosis of hypertension. Likewise, approved
candidates had a lower prevalence of impaired fasting glucose and
abnormal blood pressure. These findings demonstrated that not all
obese LKD candidates presented with the same odds of donation
approval, and therefore BMI in isolation may not necessarily be the
best marker for determining donation criteria. Other patient char-
acteristics, which can be identified in the preclinical setting, such as
components of MetS, specifically fasting glucose and blood pres-
sure measurements, may consequently be useful as screening tools
before costly evaluation in an LKD clinic. Moreover, the increasing
prevalence of metabolic syndrome among our donor candidates at
our institution over time, which likely corresponded with the
temporal changes in odds of approval, suggests that preclinical
screening tools may be critical because of the increasing medical
complexity of donor candidates over time. Therefore, this risk-
prediction model may also be used to identify obese LKD candi-
dates who would benefit from risk modification interventions
before formal evaluation, including dietary or exercise programs.

The literature has suggested that, among LKDs, components of
MetS have been associated with delayed renal recovery and an
increased risk of chronic kidney disease post-donation.’ Moreover,
aside from the important adverse risks for donors with metabolic
abnormalities, MetS among donors has also been identified as a risk
factor for the development of graft failure among kidney transplant
recipients as well.>! As such, preclinical evaluation for MetS would
be valuable to not only permit a more efficient donor evaluation
process for obese candidates, but could also serve to improve post-
transplant outcomes for recipients. Through the use of this
screening tool, an improved donor selection process has the po-
tential to lead to improved graft survival among kidney transplant

Table V

recipients and post-donation outcomes among obese LKDs. Like-
wise, because MetS, and components thereof, are modifiable risk
factors, expeditious identification of these barriers to donation is
therefore important to allow for earlier directed interventions
aimed at behavioral modifications, such as referral for diet and
exercise programs.

To our knowledge, this is the first donor approval tool created
among obese donor candidates, although studies?” ?* have
demonstrated that glucose impairment, obesity, and hypertension
serve as significant exclusion criteria for living kidney donation
approval. After instituting a protocol to screen for MetS at the time
of clinical evaluation, Marcusa et al*> found that there was a
decrease in the percentage of obese donors accepted for donation
(46.3% vs 56.3% before the policy). However, it should be empha-
sized that the intention of preclinical screening for MetS should not
be to decrease access to living kidney donation by diminishing the
utilization of obese LKDs. Instead, these efforts should only serve to
aid in selecting the most appropriate candidates for donation in
an efficient manner and also to identify LKD candidates who would
benefit from strategic lifestyle modifications before formal
evaluation.

The strengths of this study include the granular information that
was available from a large single-transplant registry with a diverse
patient population. However, this study is not without limitations.
Although the model performance was assessed through cross-
validation, we were unable to examine external validation
because no readily available data exist on obese LKDs evaluated at
other centers. As such, attributable to the single-site study, small
sample size of the cohort, and temporal changes in the cohort
population, there may be a lack of generalizability of our results.
Consequently, because of our center-specific criteria or acceptance
practices, the predictive value of this model in other institutions
may vary, as some centers may be more stringent in their donor
candidate evaluations than others. In addition, the model also did
not account for psychosocial issues, which can serve as significant
barriers to donor candidate evaluation, workup, and approval.
Moreover, there were some missing data for values obtained from
lipid panels, but this was handled with multiple imputation and
complete case sensitivity analyses. Also, the model was developed
and validated among obese LKD candidates and therefore may not
be applicable to LKD candidates with BMI of less than 30 kg/m?.

Estimated probability of donation nonapproval among obese LKD candidates with BMI of 35

Score Age >60y  Sex Race Smoking history  Glucose impairment Low HDL  Elevated TG =~ Abnormal BP  Probability of nonapproval (95% CI)
21 No F Non-AA  No No No No No 51.8 (50.5-53.0)
50 No M Non-AA  Yes Yes Yes No No 76.4 (75.6—77.3)
72 Yes M AA No Yes No No No 88.3 (87.3—89.1)
74 Yes F Non-AA  No Yes No Yes Yes 89.0 (88.1-89.9)
50 No F AA No No No No Yes 76.4 (75.6—-77.3)
69 Yes F AA Yes No No No Yes 87.0 (86.1-87.9)
100 Yes F AA Yes Yes Yes Yes Yes 95.6 (95.0—96.2)

BMI, body mass index; HDL, high-density lipoprotein; TG, triglycerides; BP, blood pressure; AA, African American; Non-AA, non-African American.
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Finally, the c-statistic for the model was not extremely robust but
was similar to those of other models in the transplant literature.?®
Therefore, the results should be interpreted with caution in
determining candidacy for donation among obese donor candi-
dates. Instead, the risk-prediction tool should be utilized to more
readily identify those who would benefit from earlier behavioral
interventions before formal evaluation.

In summary, within a risk-prediction model created among
obese LKD candidates, components of MetS (specifically impaired
fasting glucose, increasing BMI, and abnormal blood pressure),
were predictive of nonapproval for living kidney donation. These
findings highlight the role for MetS screening in the pre-clinical
setting to improve the donor selection process, decrease the cost-
liness of LKD candidate in-clinic evaluations, and to identify LKD
candidates who would benefit from behavioral modifications and
interventions before formal evaluation. Optimizing living kidney
donation remains a critical task because of the magnitude of the
organ shortage; however, efforts to improve the cost-effectiveness
of donor evaluation and to maintain post-donation safety for obese
LKDs are imperative.
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