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Abstract

Objective: To examine whether body mass index (BMI) changes modify the association between
kidney donation and incident hypertension.

Summary Background Data: Obesity increases hypertension risk in both general and living
kidney donor (LKD) populations. Donation-attributable risk in the context of obesity, and whether
weight change modifies that risk, is unknown.
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Methods: Nested case-control study among 1,558 adult LKDs (1976-2020) with obesity (median
follow-up: 3.6 years (IQR: 2.0-9.4)) and 3,783 adults with obesity in the Coronary Artery Risk
Development in Young Adults (CARDIA) and Atherosclerosis Risk in Communities (ARIC)
studies (9.2 years (IQR: 5.3-15.8)). Hypertension incidence was compared by donor status using
conditional logistic regression, with BMI change investigated for effect modification.

Results: Overall, LKDs and non-donors had similar hypertension incidence (incidence rate

ratio (IRR): 1.16, 95%CI: 0.94-1.43, p=0.16), even after adjusting for BMI change (IRR: 1.25,
95%Cl: 0.99-1.58, p=0.05). Although LKDs and non-donors who lost >5% BMI had comparable
hypertension incidence (IRR: 0.78, 95%CI: 0.46-1.34, p=0.36), there was a significant interaction
between donor and >5% BMI gain (multiplicative interaction IRR: 1.62, 95%Cl: 1.15-2.29,
p=0.006; relative excess risk due to interaction: 0.90, 95%CI: 0.24-1.56, p=0.007), such that
LKDs who gained weight had higher hypertension incidence than similar non-donors (IRR: 1.83,
95%Cl: 1.32-2.53, p<0.001).

Conclusions: Overall, LKDs and non-donors with obesity had similar hypertension incidence.
Weight stability and loss were associated with similar hypertension incidence by donor status.
However, LKDs who gained >5% saw increased hypertension incidence vs. similar non-donors,
providing support for counseling potential LKDs with obesity on weight management post-
donation.

MINI ABSTRACT

The goal of this study was to examine whether body mass index (BMI) changes modify the
association between kidney donation and incident hypertension. Overall, living kidney donors and
non-donors with obesity had similar hypertension incidence. However, donors who gained >5%
saw increased hypertension incidence vs. similar non-donors, providing support for counseling
potential LKDs with obesity on weight management post-donation.

INTRODUCTION

The link between obesity (body mass index (BMI) =30 kg/m?) and hypertension is well-
established in the general population.1=3 Over one-third of adults in the United States with
obesity are estimated to have hypertension, compared to one-fifth among individuals with
normal weight.# Weight gain independent of baseline obesity is associated with increasing
blood pressure and new-onset hypertension.>—8 Most individuals with obesity remain obese
or gain weight over time,19 and cumulative exposure to obesity increases hypertension risk,
with individuals with stable!! and longer duration of obesity!2 experiencing higher blood
pressure and hypertension risk.

Mirroring the general population and in response to the ongoing organ shortage, obesity
prevalence among living kidney donors has increased.® Obesity is associated with increased
risk of not only hypertensionl4 but also diabetes and end-stage kidney disease (ESKD)

in living donors.1>-21 Donors with obesity also experience significant weight change over
time,22 which is associated with as much as a 2-fold risk of new onset hypertension.23

It remains uncertain, however, whether reduction in nephron mass resulting from donor
nephrectomy further modifies obesity-related hyperfiltration23 and thus long-term risk of
hypertension, a primary risk factor for ESKD. Prior studies of hypertension risk comparing

Ann Surg. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Reed et al.

METHODS

Page 3

living donors to non-donor controls have conflicting findings. Two studies reported
increased risk in living donors compared to healthy non-donors,24:25 while others have
demonstrated lower2® or similar risk.16:2” One single-center study found similar prevalence
of hypertension at follow-up for donors with obesity and non-donors from the general
population, leading the authors to conclude that long term hypertension risk was attributable
to obesity alone and not magnified by kidney donation.28

Notably no studies have explored both weight changes and hypertension risk attributable to
living donation. These gaps limit the ability of transplant providers to adequately counsel
potential donors with obesity about their long-term risks of donating, particularly in the
context of weight change. Therefore, our objective was to explore risk of hypertension
related to kidney donation and whether changes in BMI modify this risk.

Study Design

Population

We utilized a nested case-control design within a dataset constructed from two ongoing
multi-center retrospective cohort studies of prior living kidney donors and the ongoing,
prospective Coronary Artery Risk Development in Young Adults (CARDIA) and
Atherosclerosis Risk in Communities (ARIC) studies.

Donors—Donors were derived from two NIH-funded cohort studies (1R01DK 113980,
Locke; 1R01096008, Segev) and included prior living kidney donors with BMI =30 at
donation between September 1976 and May 2020, representing 58 US transplant centers that
performed 58.3% of all living kidney donor transplants in 2019. A map depicting national
representation of donors and non-donor field centers can be found in the Supplement (Figure
S1) and demonstrates nearly complete overlap of geographic representation of donors and
non-donors. Enrollment occurred in a hybrid design: 1) donors at collaborating centers were
sent a study recruitment letter by their transplant center; 2) donors at non-participating
centers were sent a recruitment letter after we obtained a waiver of authorization and consent
for donor contact information from the Organ Procurement and Transplantation Network
(OPTN)/Scientific Registry of Transplant Recipients (SRTR). This study also used data
from the SRTR. The SRTR data system includes data on all donor, wait-listed candidates,
and transplant recipients in the US, submitted by the members of the OPTN. The Health
Resources and Services Administration (HRSA), U.S. Department of Health and Human
Services, provides oversight to the activities of the OPTN and SRTR contractors. This

study was reviewed and approved by the UAB Institutional Review Board (IRB-300000039;
IRB-131003001). All donor data were collected and managed using Research Electronic
Data Capture (REDCap) electronic data capture tools hosted at UAB.2°

Non-donors—Non-donors were included from two ongoing, longitudinal cohort studies:
the Coronary Artery Risk Development in Young Adults (CARDIA) and the Atherosclerosis
Risk in Communities (ARIC) studies (designs described elsewhere).30:31 Cohort members
were assessed for donor eligibility at baseline (1985-1986) and exam years 10, 15, 20, and
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25 in CARDIA and at baseline (1987-1989) and visits 2 and 4 in ARIC (3 and 6 years
post-baseline respectively). ARIC Visit 3 was not used for eligibility, as measures of kidney
function were not captured at this visit. As such, each CARDIA/ARIC participant could
contribute up to five/three eligible observations, respectively. Each non-donor participant
was considered a potential living donor at each exam, with exclusions made for comorbid
disease or pregnancy at time of examination, as previously described.32 (Supplemental
Methods)

Inclusion Criteria and Baseline Characteristics

Donors and non-donors with confirmed BMI =30 kg/m? at evaluation (donors) or any exam
meeting donor eligibility criteria (non-donors) were included if there was no evidence of
pre-existing hypertension. Donor pre-operative characteristics were obtained from medical
record abstraction and supplemented from the SRTR living donor file. Among donors, a
systolic blood pressure =140 mmHg or diastolic blood pressure =90 mmHg was considered
to be “white coat hypertension” if only a single blood pressure measurement was available
from evaluation and was not considered as an exclusion criterion in the primary analyses.
Family history of hypertension and diabetes were defined as history among first-degree
relatives (parents, siblings). Metabolic syndrome (MBS) was defined as presence of =2

of the following in the presence of obesity: 1) systolic blood pressure =130 mmHg or
diastolic blood pressure =85 mmHg, 2) high density lipoprotein (HDL) <40 mg/dL (males)
or <50 mg/dL (females), 3) triglycerides =150 mg/dL, and 4) elevated fasting glucose (=100
mg/dL, =5.6 mmol/L, hemoglobin A1C >5.6%). Study enrollment year was defined as year
of donation (donors) or year of relevant eligible exam (non-donors). Cohort CONSORT
diagrams are found in Figures S2—4.

Outcome Ascertainment

New-onset hypertension (cases) for all individuals was defined as presence of =1 of the
following: two consecutive blood pressure measurements on unique days of 2140 mmHg
systolic or 290 mmHg diastolic, per the Seventh Report of the Joint National Committee

on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JINC7)
guidelines,33(the JINC7 definition was utilized given that treatment decisions for all of these
cohorts would have been based on prior criteria and to be consistent with the 2017 Kidney
Disease: Improving Global Outcomes (KDIGO) threshold for living donor candidates34),
self-reported hypertension diagnosis, or self-report of medication typically indicated for
hypertension. For donors only, we also used report of new hypertension in the SRTR living
donor follow-up file and post-donation medical record abstraction. Given that precise time
of hypertension onset could not be delineated retrospectively, individuals with evidence of
hypertension were assigned a time interval, such that their left observation time was the last
time they were known to be hypertension-free and their right time was the earliest of 1)

date of second consecutive elevated blood pressure measurement, 2) date of first evidence of
hypertension in the medical record, 3) self-reported year or age of hypertension diagnosis, 4)
or survey date if self-reported year was unavailable.
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Statistical Analysis

Matching—To account for differential follow-up and BMI change as a time-dependent
variable, we utilized a nested case-control design in R packages Epi (ver 2.44) and Matchit
(ver 4.1.0), matching each case (individual with new-onset hypertension) to up to four
controls. Given that cases spent a period of time disease-free, they could also contribute
records as controls. We used exact matching on sex and race (Black/non-Black) and caliper
matching on age (x3 years), BMI (2 units), and systolic/diastolic blood pressure (x5
units) at eligible study entry. Case follow-up time was assigned at the midpoint of the
observation time interval (midpoint of baseline to first evidence of hypertension for those
with no intervening outcome data or midpoint of last time known to be hypertension-free
to first evidence of hypertension). Individuals were available to be matched if they were
hypertension-free at an assigned case follow-up time (i.e., if an individual was hypertension-
free until 10 years, they could serve as a control for a case whose onset time was 7.5 years).
Baseline characteristics were compared for matched cases vs. controls, using medians and
Wilcoxon signed-rank tests for continuous measurements and proportions and chi-square
tests for categorical variables.

BMI Change (Figure S5)—Analyses incorporating BMI change included only
participants with =2 BMI measurements. The nested case-control design allowed for time-
dependent BMI for controls corresponding to the assigned onset time of the case. For those
with BMI measurements on either side of hypertension onset (cases) or matched study

time (controls), final BMI was interpolated from the two adjacent measurements. For those
with no BMI measurements after onset/matched study time, final available BMI was used
provided it was <2 years prior to onset/matched study time. Those whose final available
BMI measurement occurred >2 years prior to onset/matched study time were excluded.
Percent change in BMI was then calculated using matched time BMI relative to BMI from
eligible study entry. Participants were grouped by BMI change using a cutpoint of >5%
change in either direction, compared to those considered stable (change <5%), as a 5%
change is a clinically meaningful threshold for tertiary prevention of hypertension in patients
with obesity3® and is also recommended by The Obesity Society and American College of
Cardiology/American Heart Association Task Force on Practice Guidelines as the target to
decrease risk for development of obesity-related conditions and cardiovascular risk factors.36

Modeling—Using conditional logistic regression with a strata statement accounting for
matched risk sets and adjusting for study enrollment year, we estimated incidence rate
ratios (IRR)37 for new-onset hypertension by donor status and BMI change category among
matched cases and controls. The IRR is appropriate for reporting measures of effect in the
nested case-control design. Within the conditional logistic regression model, estimates for
donors vs. non-donors were obtained by first estimating the effect within a risk set (“strata™)
in which all participants were balanced on evaluation/eligible exam age, race, sex, BMI, and
blood pressure, then averaging strata-specific effects across all strata to obtain one singular
measure of association.

Exploration of Effect Modification—To investigate whether the magnitude of the
association between donation and incident hypertension differed by BMI change, we utilized
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first-degree interaction terms for interaction on the multiplicative scale and relative excess
risk due to the interaction (RERI) and the attributable proportion of risk due to the
interaction (AP) for interaction on the additive scale.3® We produced margins around the
predicted probabilities to compare donor status/BMI change.

Sensitivity Analyses

RESULTS

To account for donors with limited or missing post-donation medical record data, we
excluded donors with only post-donation registry data. We also excluded donors we defined
as having white coat hypertension. We next set the threshold for BMI change at 7.5%,

such that the stable group included those whose BMI changed by <7.5%. We also re-ran
the nested case-control design randomly selecting one exam per non-donor. We adjusted
for additional risk factors of history of smoking and family history of hypertension in

20 imputed datasets generated using multiple imputation using chained equations. All
inferences were consistent, thus we present findings from the primary analyses.

All analyses were performed in SAS 9.4 (Cary, NC), R version 4.0.2 (R Core Team, 2020),
and Stata 15.1 (College Station, TX), with significance set at p <0.05.

Eligible cohort and follow-up time

We identified 1,558 obese donors and 3,783 obese non-donors eligible for matching cases to
controls. Median follow-up was 8.1 years (IQR: 3.8-14.9; donors: 3.6 years (IQR: 2.0-9.4);
non-donors: 9.2 years (IQR: 5.3-15.8)). When excluding donors with only registry data
post-donation, median donor follow-up was 8.0 years (IQR: 4.0-12.2).

Demographics in the matched dataset

After matching individuals with new-onset hypertension (cases) to controls that were
hypertension-free at the same time, 1,990 cases (176 unique donors; 709 unique non-donors)
were matched to 6,490 controls (656 unique donors; 2,222 unique non-donors). Unique
donors were compared to non-donors within matched risk sets and were found to be
statistically significantly different for most variables, including systolic blood pressure,
serum creatinine, family history of hypertension, and history of smoking (Table S1). Cases
and controls were well-balanced, with no statistically significant differences in age, sex,
diastolic blood pressure, fasting glucose, smoking history, or prevalence of MBS (Table 1).
Cases and controls were significantly different with regards to race, BMI, systolic blood
pressure, and serum creatinine, though differences were small. Comparisons were similar in
the subset with =2 BMIs, and median BMI change among cases was 2.4% (IQR: -0.5, 7.1)
and 1.3% (IQR: —1.2, 5.5) among matched controls (p<0.001) (Tables S2-S3).

Conditional logistic regression modeling

In a model among all matched cases and controls before restricting to those with =2 BMI
measurements, donors demonstrated a similar hypertension incidence compared to non-
donors (IRR: 1.16, 95%CI: 0.94-1.43, p=0.16 [Table 2]). These findings were consistent
after restricting the model to those with >2 BMIs and adjusting for BMI change (IRR: 1.25,
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95%Cl: 0.99-1.58, p=0.05). Independent of donor status, individuals with a >5% decrease
in BMI had a significantly lower hypertension incidence (148/790) compared to those with
stable BMI (1,119/4,891, IRR: 0.74, 95%CIl: 0.61-0.91, p=0.004), while those experiencing
a >5% BMI gain had a significantly higher incidence of hypertension (643/2,244, IRR: 1.33,
95%Cl: 1.17-1.52, p< 0.001).

Risk attributable to donation and effect modification by BMI change

When examining the combined relationships of BMI change and risk attributable to
donation, hypertension incidence did not differ significantly for donors with stable BMI

or those who lost >5% BMI compared to BMI-stable non-donors (stable IRR: 1.12, 95%CI:
0.86-1.46, p=0.39; >5% loss IRR:0.62, 95%Cl: 0.38-1.03, p=0.06). Donors experiencing
a >5% decrease in BMI had a similar hypertension incidence (22/178) compared to non-
donors with comparable BMI loss (126/612, IRR: 0.78, 95%CI: 0.46-1.34, p=0.36) (Table
2). We observed similar associations when stratifying by race (Table 2b).

Presence of both donation and BMI gain was associated with greater incidence of
hypertension compared to BMI-stable non-donors (IRR 2.27, 95%Cl: 1.66-3.09, p< 0.001).
There was evidence of a positive interaction on the multiplicative (IRR: 1.62, 95%CI: 1.15-
2.29, p=0.006) and additive scales (RERI: 0.90, 95%CI: 0.24-1.56, p=0.007; attributable
proportion=0.40, 95%CI: 0.20-0.59, p<0.001), such that donors with >5% gain in BMI saw
significantly higher hypertension incidence compared to non-donors with similar gain (IRR:
1.83, 95%CI: 1.32-2.53, p<0.001 (Table 2)). The marginal probability by BMI change and
donor status is presented in Figure 1. We observed similar associations when adjusting for
family history and smoking in 20 imputed datasets (Table S4).

DISCUSSION

In this nationally representative, multi-center study of the largest cohort of living donors
with obesity to date, we found overall donors experienced new-onset hypertension at a rate
similar to non-donors. Compared to non-donors who lost >5% BMI or whose BMI remained
stable, there was no significant difference in hypertension onset. However, among those
experiencing a >5% gain in BMI, incidence of hypertension was greater for donors than
similar non-donors.

The finding that overall donors with obesity had hypertension incidence similar to non-
donors with obesity suggests that uninephrectomy in the setting of obesity is not in and

of itself associated with increased risk of post-donation hypertension, and that a BMI of
>30 should not be an isolated factor for determining candidacy. Moreover, we saw that
both donors and non-donors whose BMI decreased by >5% had hypertension incidence
similar to BMI-stable non-donors, consistent with findings from the general population
that weight loss reduces risk of hypertension.3940 However, donors who gained weight
had greater hypertension incidence than similar non-donors. These findings, in conjunction
with the known association between obesity-induced hyperfiltration and microalbuminuria
linked to essential hypertension®! and ultimately ESKD, further motivate counseling donors
on the risks of additional weight gain post-donation. While all living donors with obesity
should be encouraged to maintain a healthy lifestyle, these findings are the first to quantify
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post-donation hypertension risk in this subset of donors and underscore the avoidance of
significant increases in weight after donation.

Prior studies comparing donors and non-donors have shown similar to increased risk for
hypertension, but lacked the granularity needed to explore subsets of donors at greatest
risk, in particular those experiencing weight change.24:25:28 |n our analyses of obese
individuals accounting for BMI changes over time, we found the greatest risk of new-onset
hypertension among donors experiencing clinically significant weight gain. These findings
highlight the need for prospective studies of donors capturing time-updated clinical and
laboratory measurements, in addition to policy changes regarding timing and frequency of
post-donation engagement with living donors. Currently, donor follow-up is suboptimal,
with centers required to follow donors for only two years post-donation. Moreover, there

is a higher likelihood of incomplete or non-timely follow-up by donors with obesity at
donation.#2-44 For donors with obesity, follow-up encounters could be used for weight
loss counseling and healthy lifestyle promotion. Given that donors with obesity report
willingness to lose weight for donation,*® future studies could explore donor perceptions
of post-donation weight loss counseling and interventions to maintain healthy weight long-
term. It is also important to note no studies of weight change among donors have explored
risk factors for gaining weight.

The American Association of Clinical Endocrinologists and American College of
Endocrinology identified a threshold of 5-15% weight loss as necessary for tertiary
prevention of hypertension in patients with obesity.3> Our findings that both donors and non-
donors with obesity who lost >5% body mass had lower hypertension incidence compared
with those who were weight stable was consistent with this clinical threshold and can serve
as a tangible goal for transplant centers when counseling donors with obesity on weight loss.
This is particularly relevant, given that obesity is one of the few risk factors that can be
targeted for modification in all stages of the donation process.

Previous studies have reported increased risk of hypertension for Black donors compared

to non-Black donors, irrespective of baseline BMI or weight change.2446 In our cohort,

the magnitude of the association between donor status and BMI change with hypertension
onset was similar across races, suggesting a more intense level of scrutiny may be applied
to Black individuals with obesity seeking to donate a kidney. Non-Hispanic Black adults
have the highest age-adjusted prevalence of obesity (49.6% vs. non-Hispanic Whites

at 42.2%).4” With potential donors often drawn from the same social network as the
recipient*8 and Blacks more often turned down for donation,#8:49 this selectivity potentially
exacerbates known issues in access to living donor transplantation among Black candidates.
Further work to identify a donor profile that balances donor safety and autonomy without
discouraging Black candidates from donating is critical.

While this is the first analysis to explore hypertension incidence in the context of both
kidney donation and weight change among obese individuals, this study has limitations. We
were unable to explore a dose effect with baseline BMI due to small cell sizes in the strata
with greater classes of obesity. The nested case-control design precluded us from estimating
an overall summary of BMI change by donor type, given that the change was estimated
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based on assigned study time in the nested design. While all donor/non-donor estimates
within the conditional logistic regression model were based on comparisons within strata
balanced on age, race, sex, BMI, and blood pressure, the possibility remains for residual
confounding. Cases and controls within risk strata were well-balanced on covariates not

in the matching algorithm, however, thereby accounting for persistent differences between
donors and non-donors in adjusted analyses. Donors had less follow-up time and thus the
possibility for biased realization of outcomes, but we utilized the nested case-control design
to account for and match on follow-up time. Non-donors in our analyses were drawn from
large cohorts with standardized measurements at regular intervals; we utilized midpoint of
time intervals for disease onset to account for this differential observation time, frequency,
and outcome ascertainment. However, given that exact timing of hypertension onset was
unknown and likely fell between study visits for non-donors and primary care visits for
donors, this should not have created differential misclassification by donor type. Non-donors
also underwent research-grade, standardized measurement of blood pressure, while we
relied on primary care records for longitudinal blood pressure measurements among donors.
We created a composite definition that incorporated evidence of hypertension from multiple
sources, so as not to rely solely on differentially-measured blood pressure. Furthermore,
this study did not distinguish between obesity type (central vs. peripheral), which contribute
differentially to cardiovascular and metabolic risk. Finally, these non-donors, while selected
using criteria for eligibility for kidney donation, have not undergone the same rigorous
evaluation process. Our analyses underscore the need for both retrospective and prospective
follow-up of individuals evaluated and approved for living donation who did not ultimately
donate as the most appropriate group with which to compare donors, one of the stated goals
of the Living Donor Collective,%0 which is still in development.

Among this nationally representative cohort of individuals with obesity, donors and non-
donors experienced similar hypertension incidence overall, but we observed increased

risk among donors with clinically significant weight gain. As the transplant community
continues to manage donor selection in the face of the organ shortage and disparities in
access, we are reassured that overall donors with obesity did not experience a greater rate
of new-onset hypertension compared to non-donors with obesity. Throughout the donation
process and beyond, living donors should be counseled on the importance of weight
management, with particular attention paid to the care of donors with significant weight
gain post-donation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.
Case vs. control matching, 1 case to up to 4 controls (among all matches)
Cases (new HTN) Controls (no new HTN at time of p
matching)
N= 1,990 N= 6,490
Age in years, median (IQR) 49.0 (41.0-55.0) 49.3 (42.8-55.0) 0.13
BMI in kg/m?2, median (IQR) 32.5(31.1-34.8) 32.3(31.1-34.1) 0.002
WHO class, N(%)
Class I (30-34.9) 1,518 (76.3) 5,272 (81.2)
Class Il (35-39.9) 362 (18.2) 997 (15.4) <0.001
Class 111 (40+) 110 (5.5) 221 (3.4)
Male sex, N(%) 758 (38.1) 2,531 (39.0) 0.47
Black Race, N(%) 661 (33.2) 1,923 (29.6) 0.002
Systolic BP, median (IQR) 118.0 (111.0-126.0) 118.0 (110-125.0) 0.02
Diastolic BP, median (IQR) 74.0 (69.0-79.0) 74.0 (69.0-78.0) 0.29
MAP, median (IQR) 88.7 (83.3-94.0) 88.3(83.3-93.3) 0.08
BP status, N(%)
Normotensive 994 (50.0) 3,410 (52.5)
Pre-hypertensive? 969 (48.7) 3,020 (46.5) 0.04
White coat hypertensionb 27 (1.4) 60 (0.9)
Serum creatinine, median (IQR) ¢ 0.73 (0.63-0.85) 0.73 (0.63-0.88) 0.002
eGFR, median (IQR) ¢ 105.0 (96.4-114.0) 103.0 (96.0-112.0) <0.001
Fasting blood glucose, median (IQR) ad 97.3 (90.7-105.0) 97.3 (90.5-104.6) 0.43
Impaired fasting glucose (FBG >= 100-125 or Alc >=5.6-6.9), 739 (42.7) 2,378 (43.5) 0.58
N(%)€
Family history of HTN, N(%)f 1,031 (57.4) 2,917 (52.1) <0.001
Family history of diabetes, N(%)9 595 (35.4) 1,890 (36.7) 0.31
HDL, median (IQR)/7 46.0 (37.6-55.0) 46.2 (38.0-55.9) 0.22
Triglycerides, median (|QR)i 111.0 (77.0-159.5) 107.0 (75.0-158.0) 0.03
History of high cholesterol, median (IQR)/ 126 (14.4) 472 (153) 0.50
Ever smoked, N(%)k 900 (46.0) 2,764 (43.6) 0.06
Metabolic syndrome, N(%)' 738 (42.7) 2,251 (40.9) 0.19
Living donor 322 (16.2) 1,284 (19.8) <0.001

*
Observations are not unique, as a case may serve as a control if matched on a previous event-free time

Bold indicates significance at p < 0.05

laSystoIic blood pressure 130-139 mmHg, diastolic blood pressure 80-89 mmHg

b. s .
includes individuals who had a single BP measurement that was elevated among donors
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cmissing for 1 case and 5 controls

dmissing for 12.9% of donors and 15.5% of controls
Emissing for 9.8% of cases and 13.7% of controls
fmissing for 15.5% of cases and 20.7% of controls
gmissing for 12.3% of cases and 14.7% of controls

h . .
missing for 11.6% of cases and 14.1% of controls

Imissing for 55.9% of cases and 52.3% of controls

/missing for 1.7% of cases and 2.2% of controls

kmissing for 13.1% of cases and 15.2% of controls

- exact matching on sex and race

Page 15

- caliper matching on evaluation/ exam meeting donor eligibility criteria: age (+/— 3 years), BMI (+/- 2 units), systolic and diastolic BP (+/- 5

units)
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