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Abstract
Concern exists about accepting live kidney donation from “medically complex donors” -those
with risk factors for future kidney disease. This study’s aim was to examine variation in complex
kidney donor use across United States (US) transplant centers. We conducted a retrospective
cohort study of live kidney donors using Organ Procurement and Transplantation Network data.
Donors with hypertension, obesity, or estimated glomerular filtration rate (eGFR) <60 ml/minute/
1.73m2 were considered medically complex. Among 9319 donors, 2254 (24.2%) were complex:
1194 (12.8%) were obese, 956 (10.3%) hypertensive, and 392 (4.2%) had low eGFR. The mean
proportion of medically complex donors at a center was 24% (range 0 – 65%.) In multivariate
analysis, donor characteristics associated with medical complexity included spousal relationship to
the recipient (OR 1.29, CI 1.06-1.56, p<0.01), low education (OR 1.19, CI 1.04-1.37, p=0.01),
older age (OR 1.01 per year, CI 1.01-1.02, p<0.01), and non-US citizenship (OR 0.70, CI
0.51-0.97, p=0.01). Renal transplant centers with the highest transplant volume (OR 1.26, CI
1.02-1.57, p=0.03), and with a higher proportion of (living donation)/(all kidney transplants) (OR
1.97, CI 1.23-3.16, p<0.01) were more likely to use medically complex donors. Though
controversial, the use of medically complex donors is widespread and varies widely across centers.

Introduction
The burgeoning wait-list for deceased donor kidney transplantation has driven a steady
increase in live donor transplantation in the United States (US).(1, 2) Substantial concerns
persist, however, about the acceptability of live donors with medical risk factors for future
kidney disease. Examples of such risk factors include hypertension, obesity, and low
glomerular filtration rate.(3-10) We refer to this group as “medically complex donors.”(11)
We favor this term because it lacks stigma and reflects the challenging decision-making
involved in counseling and accepting these donors in the absence of data about long-term
risk of kidney disease.

Epidemiological studies of live donors suggest that their average risk of developing end-
stage renal disease is less than 1%.(12-18) These studies, however, have not examined
outcomes for the subset of complex live donors. In July 2007, the Organ Procurement
Transplantation Network/United Network for Organ Sharing (OPTN/UNOS) released a
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policy proposal regarding live donors that highlights the challenging clinical and ethical
issues at stake. This proposal outlines policies to protect donors from coercion and identifies
relative contraindications to live kidney donation such as elevated blood pressure and
obesity.(19)

Appropriate live donor kidney transplantation requires transplant centers to consider
simultaneously the interests of donors and recipients.(20, 21) These ethical duties are
typically discharged through careful medical and psychological evaluation of the live donor
and the processes of informed consent.(11, 22) However, transplant centers and staff may
have strong and understandable motivations to accept medically complex live donors. The
staff may feel an ethical responsibility toward recipients to accept medically complex
donors. Additionally, centers must maintain adequate surgical volume because volume is a
quality benchmark with which centers are compared and because volume helps pay for
expensive infrastructure.(23, 24) Acceptance of medically complex live donors enables
centers to increase transplant volume and generate needed revenue.(8, 11, 24, 25)

Live donor transplantation provides superior outcomes for recipients and does not require
time on the wait-list.(6) Recipients and donors themselves, therefore, may put pressure on
transplant staff to accept complex live donors. For donors, the choice to donate may stem
from a sense of duty toward the recipient. Many donors report high satisfaction with the
experience of organ donation.(26) In some cases, however, donors may feel coerced. The
OPTN has Bylaw provisions that require transplant centers to protect donors from such
coercion, such as through the use of a donor advocate.(19)

The aims of this study were to determine the prevalence of medically complex donor use for
kidney transplantation in the United States and to identify donor, recipient, and center-level
attributes associated with the acceptance of complex live donors. We hypothesized that
parental and spousal donors would be more likely to be medically complex compared to
other donors. We also hypothesized that medically complex live donors would be more
likely to be accepted at centers with the highest volume of kidney transplants and at centers
in Donor Service Areas (DSAs) with higher levels of market competitiveness. Each of these
hypotheses reflects our view that the use of medically complex donors responds to demand
perceived by donors, recipients, and center staff.(23, 27-29)

Materials and Methods
We used data from the OPTN to perform a retrospective cohort study of all live kidney
donors in the US during an 18-month period from July 2004 through December 2005. These
dates were selected because OPTN first began collecting data about donor weight and height
from renal transplant centers in July 2004. Data obtained from the OPTN included clinical
and demographic characteristics of donors and recipients, and the center where the
transplant took place. The final dataset also included number of kidney transplants (live and
deceased) at each center during this time period, and the median days on the wait-list for a
deceased donor kidney transplant in each center’s DSA.

Outcome
We defined medically complex donors as those with any one of the following binary
attributes, all of which were measured prior to donation: hypertension, obesity, or low GFR.
Hypertension is a well-established risk factor for chronic kidney disease. The dataset
reported whether the donor had a history of hypertension, as well as the donor’s pre-
donation blood-pressure, but not use of blood pressure medications. Consistent with the
JNC-VII report on hypertension, we defined donors as hypertensive if a history of
hypertension was reported, if pre-donation systolic blood pressure was ≥140mm Hg, or if
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diastolic blood pressure was ≥90 mm Hg.(30) Obesity in the general population is
associated with proteinuria, chronic kidney disease, and end-stage renal disease.(3, 31-33)
Obesity has also been associated with renal insufficiency after nephrectomy.(34) We defined
donors as obese if their body mass index (BMI) was ≥30.(35) In our study, low GFR was
defined as estimated GFR (eGFR) < 60 ml/min/1.73m2. eGFR was calculated with the 4-
variable Modification of Diet in Renal Disease (MDRD) equation. The 4-variable equation
uses serum creatinine, age, race and gender.(36) GFR <60 ml/min/1.73m2 corresponds to
chronic kidney disease stage III as established by the National Kidney Foundation’s Kidney
Disease Outcomes Quality Initiative.(37) Although eGFR may underestimate the measured
or “actual” GFR, a study of live donors demonstrated that a pre-nephrectomy eGFR<69ml/
minute/1.73m2 predicted a post-nephrectomy GFR<60ml/minute/1.73m2 as measured by
iothalamate clearance.(38) Therefore, our study’s criterion for medical complexity of pre-
nephrectomy eGFR<60ml/minute/1.73m2 is likely to identify individuals with reduced
kidney function after donation.

Primary and secondary analyses
Our primary analysis was limited to donors for whom no data related to complexity were
missing (these data include past history of hypertension, blood pressure, weight, height,
serum creatinine, race, gender and age.) Patients without these missing data are referred to
as the ‘primary cohort’.

For completeness, a secondary analysis was implemented among all donors, including those
with missing data on medical complexity. Patients included in this secondary analysis are
referred to as the ‘complete cohort’.

Generation of the primary cohort is depicted in Figure 1.40

Elimination of clinically suspect data related to complexity
To eliminate clinically suspicious values, we coded as “missing” those values that seemed
implausible for a patient accepted as a donor. We assumed that these data were incorrectly
entered into the database.

The following pre-nephrectomy values were coded as missing: systolic blood pressure
>170mm Hg or <80mmg Hg; diastolic blood pressure >105 or <40mm Hg; serum creatinine
<0.5mg/dL or >2mg/dL; eGFR < 30 ml/min/1.73m2; weight <35kg; height<122cm; body
mass index >45. Less than 1% of patients had data outside these thresholds.

Missing data on covariates unrelated to donor complexity
For binary characteristics (such as recipient history of prior dialysis), if an individual had a
missing value in the OPTN dataset, we analyzed that individual as if he or she did not have
the characteristic.

For interval scale variables (peak panel reactive antigen and mean days on the transplant
wait-list), we imputed mean values for missing data. Unadjusted comparisons of medically
complex and non-complex donors were similar before and after imputation for these
variables.

Patient level characteristics
We explored for associations between medical complexity and the following donor
characteristics: age, gender, ethnicity, relationship to recipient, US citizenship, and
education level.
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We similarly examined associations between donor medical complexity and characteristics
of live donor kidney recipients that could have influenced whether a complex donor was
used, including: age, gender, ethnicity, education level, blood type, end-stage renal disease
caused by diabetes, peak panel reactive antigen (PRA), duration on the wait list, and prior
renal transplantation.

Center level characteristics
Center volume—Center volume of live and deceased donor transplants had a non-
Gaussian distribution with a rightward skew. Therefore, similar to prior studies, we
categorized centers as having low, intermediate, or high volume of kidney transplants (live
and deceased donor combined) by dividing centers into tertiles.(23) Centers in the lowest
volume category performed a maximum of 54 kidney transplants during the study period.
Centers in the intermediate volume category performed 55 - 123 kidney transplants while
centers in the highest volume category performed >123 kidney transplants.

Proportion of (living donation)/(all kidney transplants)—This linear variable was
calculated from center volume data.

Median wait-list time in the center’s donor service area—We obtained from
UNOS the median wait-time for a deceased donor kidney in each DSA, using a cohort of
patients wait-listed in 1999 (the most recent year for which this data was available for every
DSA).

Market competitiveness—We defined the market to be the area covered by a DSA. We
measured market competitiveness for each DSA by calculating the Herfindahl-Hirschman
index (HHI), a measure of market concentration. The Department of Justice has used the
HHI in the investigation of monopoly.(39, 40) The HHI has also been used by academic
investigators, including those researching transplant centers, to examine the effects of
market competitiveness on clinical practice and outcomes.(28, 41) The HHI is calculated as
the sum of the squared market shares of each of the centers in a DSA. For example, a DSA
with two transplant centers, one of which has 25% of the market and the other 75%, has a
HHI of 0.252 + 0.752= 0.625. A DSA with a single center that has the entire market share
would have a HHI of 1. The HHI varies between zero and one - an index of one indicates no
competition and decreases in the index reflect higher competition.(39, 40)

The HHI had a U-shaped, non-Gaussian distribution. Therefore, a priori, we divided centers
into three tertiles based on HHI values.

Data management and statistical analysis
Data were obtained from UNOS and transferred to STATA for analysis (Stata 9.0, Stata
Corporation, College Station, TX.)

Association with outcome—The means of continuous variables for complex and non-
complex donors were compared using the t-test. Categorical attributes were compared across
these 2 groups using chi-square. All analyses and associations were considered significant
when p<0.05.

A logistic regression model for the binary outcome of donor complexity was fit using
individual-level (such as parental relationship to the recipient) and center-level variables
(such as the volume of transplants at a center). All donor, recipient and center characteristics
examined in univariate analysis were entered into the multivariate model (the complete list
of these characteristics may be found in Table 5).
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Results
The complete cohort included 9319 live donors, of which 5550 (59.6%) were female. 6395
(68.6%) of these donors were white, 1325 (14.2%) were black, and 1165 (12.5%) were
Hispanic. The majority (62.9%) of live donors were biologically related to the recipients.
1174 (12.6%) were spouses and 770 (8.3%) percent were parents. At least 2423 (26.0%)
donors had no years of college education. The individual characteristics of the donors are
presented in Table 1.

Table 2 depicts the 2254 donors (24.2%) in the complete cohort who met criteria for medical
complexity. This proportion assumes that donors with missing data, who did not otherwise
meet criteria for medical complexity, were not complex. 1194 donors (12.8%) were obese,
956 (10.3%) were hypertensive, and 392 (4.2%) had an eGFR<60ml/min/1.73m2. 249
donors (2.7%) met more than one criterion for complexity; among these, 243 donors met 2
criteria for complexity, and 6 met 3 criteria.

Table 3 shows recipient characteristics. The mean age of recipients was 46.6 years. 3799
(40.8%) were female. 6210 (66.6%) were white, 1460 (15.6%) were black and 1146 (12.3%)
were Hispanic.

Center attributes are shown in Table 4. Live donors were distributed over 224 renal
transplant centers. For centers performing > 5 live donor transplants in the period studied,
the mean proportion of medically complex donors at an individual center was 24% (standard
deviation 13%), with a range from 0 – 65% (see Figure 2).

Missing data related to medical complexity
A large proportion of donors had incomplete data relating to medical complexity. Overall,
4448 donors (47.7% of complete cohort) had at least 1 missing data element. 3384 (36.3%)
donors were missing weight, 2408 (25.8%) were missing height, 1237 (13.3%) were missing
blood pressure, and 365 (3.9%) donors were missing serum creatinine.

We performed sensitivity analyses to estimate the maximum impact of missing data on our
estimates of donor hypertension, obesity and low eGFR. If all donors with missing data on
blood pressure were classified as hypertensive, the number of hypertensive donors increased
from 956 to 2193 (23.5%). If all donors with missing data on weight were classified as
obese, the number of obese donors increased from 1194 to 4578 (49.1%). If all donors with
missing data on serum creatinine were classified as having a low eGFR, the number of
donors with low eGFR increased from 392 to 757 (8.1%).

Missing data were associated with higher center volume. Fifty-one percent of donors at the
high volume centers, 43% of donors at the intermediate volume centers and 35% of donors
in the lowest volume centers were missing data related to medical complexity (p<0.01.)

Characteristics associated with donor medical complexity
Univariate analyses are shown in Table 5 and results of multivariable logistic regression are
shown in Table 6. In the following text, odds ratios and p values correspond to analysis of
the primary cohort using multivariate regression.

Donor characteristics—Spousal relationship to the recipient (OR 1.29, CI 1.06-1.56,
p<0.01), low education (OR 1.19, CI 1.04-1.37, p=0.01), older age (OR 1.01 per year, CI
1.01-1.02, p<0.01), female gender (OR 0.87, CI 0.77 – 0.99, p=0.03), and non-US
citizenship (OR 0.70, CI 0.51-0.97, p=0.03) were each associated with donor medical
complexity.

Reese et al. Page 5

Am J Transplant. Author manuscript; available in PMC 2009 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Recipient characteristics and medically complex donors—No recipient
characteristics were associated with donor complexity.

Center characteristics and medically complex donors—Highest center volume
was associated with use of medically complex donors. Compared to lowest volume centers,
the centers in the highest volume category had a higher odds of using medically complex
donors (OR 1.26, CI 1.02-1.57, p=0.03). An increasing proportion of (living donation)/(all
kidney transplants) at a center was also associated with use of medically complex donors
(OR 1.97, CI 1.23-3.16, p<0.01). Median wait-list time in a DSA had a small inverse
association (OR 0.97, CI 0.95-0.99, p<0.01 per 6 months of wait-time) with complex donor
use.

Use of medically complex donors was not associated with market competition.

Discussion
This study has three main findings. First, despite growing concern about the safety and
appropriateness of accepting kidney donation from medically complex live donors, nearly a
quarter of live kidney donors have risk factors for future kidney disease at the time of their
nephrectomies.(10, 19) Second, wide variation in the proportion of donors who are
medically complex is evident among US renal transplant centers. Third, center-specific
factors such as kidney transplant volume are associated with the use of complex live donors.

The finding that 24.2% of donors met criteria for medical complexity bears comparison to
the recent nationwide study of US transplant center policies for live donors by Mandelbrot et
al.(42) Our analysis found that 12.8% of donors were obese. This proportion of obese
donors is supported by Mandelbrot’s report that only 10% of centers exclude donors with
BMI>=30, as well as the rising prevalence of obesity in the United States. Our finding that
10.3% of live donors were hypertensive is consistent with the fact that substantial diversity
exists as far as center policy about accepting hypertensive donors. In Mandelbrot’s study, for
instance, only 49% of centers reported excluding donors with “any borderline blood
pressures” or “persistent borderline blood pressures.” On the other hand, the single-center
study by Textor et al. on outcomes with hypertensive donors provoked debate about the
acceptability of using such donors.(4, 5) Our finding that 4.2% of donors had eGFR<60ml/
min/1.73m2 is not easily compared to existing data on center policies, because most centers
use renal function cut-offs related to creatinine clearance. Although transplant staff may
consider eGFR in their donor assessment, this information was not assessed by Mandelbrot
et al.(42)

As we hypothesized, a number of donor attributes were associated with increased likelihood
of donor complexity, including a spousal relationship to the recipient. Parents were more
likely to be medically complex donors in univariate analysis, although not in our
multivariate model (p=0.13.) The fact that spouses were more likely to be medically
complex donors suggests that transplant centers take into account a close relationship
between donor and recipient in deciding whether to proceed with nephrectomy.(43, 44)
These findings could also be consistent with the view that spouses and parents are more
likely to accept greater risk due to a sense of obligation. Alternatively, these groups might be
more susceptible to social pressure or coercion to donate.

The association of low education (defined as no years of college) with donor medical
complexity raises the troubling possibility that some medically complex donors were less
likely to understand that they had risk factors for kidney disease. We acknowledge the
possibility that limited education of a donor could be associated with or confounded by other
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important donor characteristics not measured in our study, such as socio-economic status. In
any case, transplant staff who evaluate donors should consider whether a donor’s education
level might impede comprehension of potential risks of donation.

The association of donor age to complexity may be explained by the fact that the prevalence
of hypertension and decreased GFR rise with age. Additionally, centers may be more likely
to accept complex older donors because they are perceived to have fewer years of life during
which the negative influence of medical complexity could adversely affect their health.

We also demonstrated a relationship between non-US citizenship and complex donors.
These non-US citizen donors may represent a mix of those who have traveled from other
countries for donation and US residents who do not have citizenship. The finding that non-
US citizenship is associated with a lower odds of donor complexity may reflect caution on
behalf of transplant professionals, who may not be assured of the long-term care of these
patients. Alternatively, in the case of donors from abroad, it may be that the barriers to
coming to the US impede arrival of all but the most committed and healthy.

Our analysis did not demonstrate any significant associations between recipient
characteristics and use of medically complex live donors in multivariate analysis. This
finding suggests that the decision by a transplant center to accept a medically complex donor
is most influenced by donor characteristics and the relationship of the donor to the recipient.

We also examined associations between center-level attributes and donor medical
complexity, using a logistic modeling strategy that adjusted for differences in donor and
recipient populations across centers. Multivariate regression revealed an association between
highest center volume and use of medically complex donors. Additionally, an increasing
proportion of live donor transplants as a fraction of the total center kidney transplant volume
was associated with acceptance of medically complex donors. It is plausible that the greater
clinical experience within higher volume centers leads to greater comfort evaluating donors
with risk factors for future kidney disease.(23) For instance, obesity is associated with
chronic kidney disease and may also increase risk for operative complications;(9) higher
volume centers and those that perform a higher proportion of living donor transplantation
may be more willing to accept obese donors on the basis of surgical judgment.

We also found that use of complex donors is associated with a small but significant decrease
in median wait-list time in a DSA. Interestingly, in a recent analysis of wait-listed kidney
transplant candidates between 1995 and 2002, Segev et al. found that recipients at centers
with the longest deceased donor wait-times were 2.3-fold more likely to undergo live donor
transplantation. The authors proposed that renal transplant candidates may be more likely to
seek live donors and that live donors may be more likely to come forward when it is known
that wait-times for organs are prolonged.(45) Given our results, it may be that centers are
more likely to perform live donor transplants when wait-lists are long, but that use of
medically complex donors leads to a small but significant decrease in average days on the
wait-list in a DSA.

We hypothesized that DSAs with a greater level of market competition - where centers may
face financial pressure to increase the number of transplants - would be more likely to accept
medically complex donors. This hypothesis was supported only in univariate analysis and
use of complex donors was actually associated with centers in DSAs with lower market
competition. The lack of significance in multivariate regression suggests that other center
attributes, such as transplant volume or average wait-list time, are more important factors
affecting center practice.
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This study is the first to examine variation in the acceptance of medically complex live
kidney donors across transplant centers and to identify donor and center level attributes
associated with donor complexity. The study, however, is limited by missing data, primarily
on pre-donation weight, height, and blood pressure of donors. To address this problem, we
performed a primary analysis restricted to donors with complete data and a secondary
analysis using all donors.(46) We did not pursue a strategy of imputing missing values on
medical complexity, given that complexity was our main outcome. Notably, we also found
that high and intermediate volume centers were more likely to have missing data on medical
complexity than small volume centers. This greater proportion of missing data in high and
intermediate volume centers may provide a reason why donor complexity was not associated
with volume or market competition in our secondary analysis of the complete cohort. The
fact that important data were missing for a large proportion of donors underscores the need
for better compliance by transplant staff with reporting clinical information on donors.
Improved compliance will increase costs and logistical demands for transplant centers. Such
compliance will, however, be vital to proposed future cohort studies of donor outcomes.(8)

Another limitation of our study is that the criteria for donor medical complexity that we used
are not exhaustive and some may disagree with our classification.(11) Our criteria for donor
complexity, however, are supported by large epidemiological studies on risk factors for
chronic kidney disease.(31, 32, 47, 48) We were also limited to characterizing donors using
existing OPTN data fields. For instance, results of ambulatory blood pressure monitoring are
not reported to the OPTN. Additionally, we calculated eGFR from serum creatinine and
demographic data; programs do not report results of other methods of GFR measurement
(such as iothalamate clearance) to the OPTN. Published literature on donor evaluation
suggests that different programs have various approaches to defining the lower limit of
acceptable renal function. Some authors, for instance, have advocated for a cutoff of 80ml/
minute/1.73 m2 whereas others have proposed age-specific guidelines for adequate renal
function in a donor.(6, 8, 38, 49, 50) Given this variety in proposed cut-offs for adequate
renal function in donors, we felt that 60 ml/min/1.73m2 was a conservative threshold for
which the MDRD study equation has been shown to have reasonable specificity for
detecting low renal function.(38) Our cut-offs for obesity and hypertension followed
conventional definitions.(30, 35)

CONCLUSIONS
This analysis of a comprehensive OPTN dataset on live kidney donors demonstrates that
twenty-four percent of donors had risk factors for future kidney disease. Since this
proportion assumes that donors with missing data did not otherwise meet criteria for medical
complexity, the true proportion of complex donors may be higher. The wide variation in
donor complexity across centers suggests that, in the absence of consensus guidelines
establishing medical contraindications to donation, the use of complex donors will be
strongly associated with issues such as the donor’s relation to the recipient, donor education
level or center volume.(19) Studies of long-term outcomes for medically complex donors are
needed to guide policy about acceptance of these donors. In the meantime, however,
transplant professionals who evaluate medically complex donors should highlight the lack of
definitive data about outcomes in order to ensure the integrity of informed consent.
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Figure 1.
Generation of primary cohort
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Figure 2.
Proportion of complex live donors out of total live donors at individual US renal transplant
centers*
*Calculated for centers performing > 5 live donor transplants during study period

Reese et al. Page 13

Am J Transplant. Author manuscript; available in PMC 2009 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Reese et al. Page 14

Table 1

Demographic and clinical characteristics of live kidney donors (n=9319) at the time of transplantation in the
complete cohort

Donor attribute Number

Age (s.d.) 40.3 years (11.0)

Female (%) 5550 (59.6)

Race (%)

 White 6395 (68.6)

 Black 1325 (14.2)

 Hispanic 1165 (12.5)

 Asian 310 (3.3)

 Other 124 (1.3)

US Citizen (%) 8859 (95.1)

Education (%)

 Grade school or less 160 (1.7)

 High school 2263 (24.3)

 Attended college/technical school 1883 (20.2)

 Associate/Bachelor degree 1549 (16.6)

 Graduate degree 615 (6.6)

 Unknown 2849 (30.6)

Relation to recipient (%)

 Full sibling 2521 (27.1)

 Child 1751 (18.8)

 Spouse 1174 (12.6)

 Other biological 692 (7.4)

 Parent 770 (8.3)

 Non-biological, unrelated: Anonymous Donation 123 (1.3)

 Half-sibling 107 (1.2)

 Life partner 61 (0.7)

 Non-biological, unrelated: Paired Exchange 45 (0.5)

 Twin 21 (0.3)

 Non-biological, live/Deceased Donor Exchange 13 (0.1)

 Unrelated, directed donation 2039 (21.9)
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Table 2

Donors meeting criteria for medical complexity in the complete cohort

Criteria for medical complexity Number (%)

Any criterion 2254 (24.2)

Obese (BMI ≥ 30) 1194 (12.8)

Hypertensive
(history of HTN, systolic BP ≥140, and/or
diastolic BP ≥90mmHg)

956 (10.3)

Low eGFR (< 60ml/min/m2) 392 (4.2)

More than 1 criterion 249 (2.7)
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Table 3

Demographic and clinical characteristics of recipients of live donor kidney transplants in the complete cohort
(n=9319)

Recipient Attribute

Age (s.d.) 46.6 (13.7)

Female (%) 3799 (40.8)

Race (%)

 White 6210 (66.6)

 Black 1460 (15.6)

 Hispanic 1146 (12.3)

 Asian 350 (3.8)

 Other 153 (1.6)

Cause ESRD: Diabetes (%) 1993 (21.4)

Chronic dialysis (%) 5626 (60.4)

Peak panel reactive antigen (s.d) 9.68 (22.5)

Prior kidney transplant (%) 938 (10.1)

Blood type

 A 3375 (36.2)

 B 1246 (13.4)

 AB 328 (3.5)

 O 4199 (45.1)

 Other 171 (0.2)
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Table 4

Characteristics of transplant centers (n=224)

Center attribute Number

Mean center-specific number of kidney transplants (live and deceased
donor)

109 (1 - 474)

Mean center-specific number of live donors (range) 88 (1 - 263)

Mean center-specific proportion of complex live donors +/- s.d. (range) * 0.24 +/-0.13 (0 - 0.65)

Donor service areas (DSAs) 57

Mean DSA-specific Herfindahl-Hirschman index +/- s.d. (range) 0.33 +/- 0.21 (0.1 - 1)

*
Calculated for centers performing > 5 live donor transplants during study period
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