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Abstract
Background—Given the association between obesity and kidney disease, transplant professionals
have debated the appropriateness of accepting obese live kidney donors. We hypothesized that
compared to normal weight donors, donors with elevated body mass index (BMI) would have 1)
more peri-operative re-admissions and re-operations, and 2) a greater rise in blood pressure, greater
percent rise in serum creatinine, and a greater loss of estimated glomerular filtration rate (eGFR)
following nephrectomy.

Methods—Retrospective cohort study using Organ Procurement and Transplantation Network data
on live donors who donated kidneys from 7/1/2004 –12/31/2005.

Results—9319 live donor kidney transplants were performed. After eliminating donors with
missing BMI data, 5304 donors were analyzed, among whom 2108 (40.0%) were overweight (25 ≤
BMI < 30), 944 (17.8%) were obese (30 ≤ BMI < 35), and 250 (4.7%) were very obese (BMI>=35).
Re-admission and re-operation rates did not differ across donor BMI categories. At baseline and at
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6 months after nephrectomy, higher BMI was associated with higher blood pressure (p<0.01), but
changes in systolic blood pressure from baseline were similar across BMI categories (p=0.40). At
six months, decline in eGFR from baseline (p=0.63) and percent change in creatinine (p=0.11) did
not differ significantly across groups. Delayed graft function was more common among recipients
of kidneys from very obese donors (OR 2.16, CI 1.20 – 3.89, p=0.01), but the rates of recipient
allograft failure and mortality across donor BMI groups were similar.

Conclusion—Short-term follow-up data show good outcomes for donors with elevated BMI and
their recipients.
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live donor; obesity; kidney transplantation

Background
Increasing wait-time for deceased donor kidney transplantation and superior outcomes with
live donor transplantation have led to a rise in the volume of live donor transplants in the United
States (US) over the past decade(1). Recognition of increasing body mass index (BMI) as a
risk factor for chronic kidney disease (CKD), however, has raised concerns about the
appropriateness of accepting obese live kidney donors (2–4). Reflecting this uncertainty about
obese live kidney donors, there is wide variation in transplant center policy regarding exclusion
of donors on the basis of BMI (5).

Obesity has long been recognized as a cause of proteinuria and glomerular disease and could
also cause renal disease indirectly through hypertension or diabetes (6,7). Studies of the general
population have also demonstrated increased risk of CKD with obesity even after adjustment
for blood pressure and diabetes (8–11). Biopsies of obese patients commonly show glomerular
changes such as glomerulomegaly and increased mesangial matrix (7,12). Additionally,
physiologic studies have revealed that obese patients have glomerular hyperfiltration and
elevation of measured glomerular filtration rate (mGFR) (13,14). Notably, following
nephrectomy, live kidney donors are known to have compensatory hyperfiltration in the
remaining kidney (15). Therefore, a live donor with pre-existing obesity-related hyperfiltration
may have a diminished capacity to undergo further adaptive hyperfiltration after nephrectomy
compared to a normal weight donor.

Although long-term studies suggest that donor nephrectomy does not increase risk of mortality
or end-stage renal disease (ESRD), little is known about outcomes for overweight and obese
live kidney donors (16–21). Single center reports have suggested that obese live donors have
a higher rate of peri-operative complications, such as wound infections (2,3). A study of
predominantly Caucasian live donors at the Mayo Clinic showed that elevations in BMI were
associated with higher blood pressure before and after nephrectomy compared to normal weight
donors (2). A meta-analysis that examined outcomes for obese live donors found that change
in GFR after nephrectomy was not greater than among non-obese donors (22–24).

The primary aim of this study was to compare short-term outcomes for live donors according
to BMI category at renal transplant centers across the US. We hypothesized that compared to
normal weight donors, donors with elevated BMI would have 1) higher rates of peri-operative
re-admission and re-operation, and 2) a greater rise in blood pressure, greater rise in serum
creatinine, and a greater loss of estimated glomerular filtration rate (eGFR) following
nephrectomy.
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A secondary aim of the study was to compare short-term outcomes for recipients of live donor
kidney transplants across donor BMI categories. We hypothesized that there is no association
between recipient outcome and donor BMI category.

Methods
OPTN registry data were used to conduct a retrospective cohort study of US live kidney donors
during the 18 months from July 2004 through December 2005. Renal transplant centers first
began reporting donor weight and height to the OPTN in July 2004.

Generation of cohort
We restricted our analysis to donors with complete data related to BMI at the time of
nephrectomy (the primary exposure). We categorized body mass index into 4 groups: normal
weight (BMI<25), overweight (BMI >=25 & <30), obese (BMI>=30 & <35) and very obese
(BMI>=35), as defined by the World Health Organization.(25) We also examined outcomes
for recipients of kidneys donated by this group of living donors with complete BMI data.

Primary and secondary donor outcomes
Primary outcomes were changes in blood pressure, estimated glomerular filtration rate (eGFR),
and percent change in serum creatinine (calculated as: [6month creatinine – baseline
creatinine]/baseline creatinine) at 6 months compared to pre-nephrectomy values. The
reference group was donors with normal weight.

eGFR was calculated using the 4-variable Modification of Diet in Renal Disease (MDRD)
equation, which uses age, race, gender and serum creatinine (26). The MDRD equation is
known to underestimate mGFR in individuals without CKD (27). A prior study of renal
function in obese and non-obese patients without CKD, however, showed that the
underestimation of renal function when using the MDRD equation is consistent across
categories of BMI (28). For our analysis, we used intra-individual change in eGFR for
comparing renal function across donor BMI categories.

The primary peri-operative complications of interest among donors were re-operation and re-
admission within 6 weeks. We also assessed, secondarily, the rates of conversion from
laparoscopic to open surgery, length of stay, and vascular and non-vascular complications.
Vascular and non-vascular complications were not treated as primary outcomes because the
OPTN live donor form does not define in detail the range of complications that should be
reported.

Additionally, we compared donors at 6 months after nephrectomy with regard to the following
secondary endpoints: serum creatinine; eGFR; percent of remaining eGFR (calculated as: 6
month eGFR/baseline eGFR), systolic and diastolic blood pressure; and presence of
hypertension. We categorized donors as hypertensive if they had systolic blood pressure >=140
mm Hg, diastolic blood pressure >=90 mm Hg, or if a clinical history of hypertension was
reported (29). Donor blood pressure, creatinine, and 1/Cr were also compared across BMI
categories using linear regression adjusted for donor age, race and gender.

Additionally, we reported analyses of donor eGFR and blood pressure at one year following
nephrectomy. These one year outcomes were treated as secondary because a much greater
number of donors had missing data at that time point compared to six months after
nephrectomy.
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Recipient outcomes
We compared delayed graft function (DGF, defined as need for dialysis in the first week after
transplantation), primary non-function (PNF, defined as allograft survival <3 days), acute
rejection within the first post-transplant year, one-year allograft survival, and one-year
mortality.

Elimination of clinically suspect data related to complexity
To eliminate clinically suspicious values, we coded as “missing” those values that seemed
implausible in a donor. We assumed that these data were incorrectly entered into the registry
database. For instance, we re-coded as missing pre-nephrectomy eGFR <30 ml/min/m2, and
post-nephrectomy rise in eGFR>10 ml/min/m2 from baseline. Less than 1.5% of data points
for any variable were re-coded as missing.

Statistical analysis
Analyses were performed using Stata software (Stata 10.0, Stata Corporation, College Station,
Texas). Two-sided tests of hypotheses were conducted, with a p-value < 0.05 as the criterion
for statistical significance. Means were reported with standard errors.

Unadjusted analyses
For univariate comparisons of means between subjects with versus without missing data related
to BMI, we used the two-sample t-test with unequal variances. For comparisons of means
across BMI groups, we used the ANOVA test. For categorical variables, we used chi-square
tests.

Primary non-function, delayed allograft function and acute rejection
We compared the risk of PNF using logistic regression. No independent variables were added
to the model due to a very small number of events; the addition of independent variables (other
than donor BMI category) would run the risk of overfitting the model. The multivariable
logistic regression models for DGF and acute rejection included terms for the following
variables: recipient age, race (black/not black), gender, prior transplant, hepatitis C
seropositivity, prior dialysis, diabetes, body mass index, elevated panel reactive antibody titer
(defined as >=20%), use of antibody induction therapy, baseline immunosuppression regimen,
human leukocyte antigen mismatch (an ordinal variable defined as 0=zero mismatch, 1=one
mismatch, and 2=greater than one mismatch); donor age, race, gender, and BMI category. The
hypothesis of good fit for these models was not rejected by the Hosmer-Lemeshow test.

Allograft failure and patient mortality
We assessed the assumption of proportional hazards and model fit by assessing log-log plots
for one-year allograft failure and one-year patient mortality. The multivariable Cox regression
model for allograft survival included the same independent variables listed above for the
logistic regression analysis. The model for patient mortality included donor and recipient age,
gender and race, but not other variables due to a limited number of deaths and lack of power.

Results
During the 18-month study period, 9319 live kidney donor transplants were performed in the
US. A substantial number of donors – 4015 (43%) – had missing data related to BMI. After
eliminating those with missing BMI data, 5304 donors from 207 transplant centers were
analyzed. Among donors analyzed, two thousand and two (37.8%) were normal weight (BMI
<25), 2108 donors (39.7%) were overweight (BMI >=25 and <30), 944 donors (17.8%) were
obese (BMI >=30 and <35), and 250 donors (4.7%) were very obese (BMI > 35).
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We compared donors who were excluded due to missing data related to BMI versus those
included in the study. This comparison showed no difference between excluded and included
donors in gender (p=0.83), relationship to recipient (p=0.10), and black race. Excluded donors
were slightly older (age 41.0 versus 39.9 years for included donors, p<0.001), and less likely
to be Hispanic (10.6% versus 14.0% of included donors, p<0.001). Excluded donors had
clinically unimportant differences in baseline systolic blood pressure (121.3 mm Hg for
excluded donors versus 120.4 mm Hg for included donors, p=0.004) and in baseline eGFR
(89.8 ml/min/m2 for excluded donors versus 91.8 ml/min/m2 for included donors, p<0.001).
No significant difference existed between the mean diastolic blood pressure of excluded and
included donors (p=0.10).

Pre-nephrectomy characteristics of donors by BMI category (Table 1)
Very obese and obese live donors were more likely to be black (25.2% of very obese donors
and 16.8% of obese live donors were black, compared to 14.9% of overweight donors and
11.8% of normal weight donors, p<0.001) Very obese live donors were younger (37.4 years
for very obese, versus 40.0 years for obese, 40.6 years for overweight, and 39.4 years for normal
weight donors, p<0.01), although the differences in age was not clinically important. Other
differences in demographic characteristics did not follow a clear pattern across BMI categories.

Prior to nephrectomy, increases in BMI were associated with higher systolic blood pressures
(117.2 mm Hg for normal weight, 121.4 mm Hg for overweight, 124.0 mm Hg for obese and
124.1 mm Hg for very obese donors, p<0.01) and higher diastolic blood pressures (72.3 mm
Hg for normal weight, 74.2 mm Hg for overweight, 75.2 mm Hg for obese and 76.4 mm Hg
for very obese, p<0.01).

eGFR did not consistently increase across BMI categories, although very obese donors did
have the highest eGFR (95.1 ml/min/1.73m2 for very obese donors) compared to other groups
(92.4 ml/min/1.73m2 for normal weight, 90.7 ml/min/1.73m2 for overweight, and 92.4 ml/min/
1.73m2 for obese, p<0.004).

Peri-operative events for donors (Table 2)
There were no peri-operative deaths. Re-operation and re-admission within 6 weeks of surgery
were rare and occurred in similar proportions across donor BMI categories. Mean length of
stay was 3.0 days for normal weight donors, 3.1 days for overweight donors, 3.3 days for obese
donors, and 3.4 days for very obese donors (p=0.15).

Six-month outcomes for donors
Many donors did not have six-month outcome data reported to UNOS by their centers. In the
primary cohort of 5304 donors, 3193 (60.2%) had 6-month creatinine data, 3011 (56.8%) had
weights, and 2659 (50.1%) had blood pressures. The proportion of donors with missing data
for creatinine (p=0.30), blood pressure (p=0.25), and weight (p=0.14) did not differ
significantly across BMI category (Table 3).

At six months, mean systolic and diastolic blood pressure rose consistently across donor BMI
categories, but there were no significant or clinically meaningful differences in the magnitude
of change from baseline, suggesting that differences in follow-up blood pressures reflected
differences in baseline blood pressures. A box plot of the distribution of pre- and post-
nephrectomy systolic blood pressures is displayed in Figure 1.

Hypertension was significantly more common among very obese donors (17.2% of very obese,
versus 8.2% of normal weight, 9.4% of overweight and 9.3% of obese had hypertension at six
months; p=0.01 for the contrast of very obese to normal weight donors). Notably, many of
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these donors met our criteria for hypertension pre-nephrectomy. When adjusted for pre-
nephrectomy hypertension, the increased prevalence of hypertension among very obese donors
remained significant (p=0.03) (Table 3).

At six months after nephrectomy, decline in eGFR from baseline was similar across donor BMI
categories (p=0.62). At this time point, differences in mean absolute eGFR across BMI groups,
although statistically significant, were not clinically important (62.0 ml/min/1.73 m2 for normal
weight donors, versus 59.9 for overweight donors, 60.6 for obese donors and 62.7 for very
obese donors, p<0.01) and did not rise consistently across BMI category (p=0.62) (Table 3).

Percent of remaining eGFR (p=0.17) and percent rise in creatinine (p=0.11) also did not differ
across groups. A multivariable linear regression analysis of percent rise in serum creatinine
(adjusted for donor age, race and gender) showed that obese donors had a significantly higher
rise (coefficient=3%) compared to normal weight donors (p=0.04), but no significant
differences were found among overweight (p=0.07) or very obese donors (p=0.45) (Table 4).

An inverse relationship existed between pre-nephrectomy weight and 6-month change in
weight, such that normal weight donors gained a mean of 1.3 kg by 6 months, whereas
overweight donors had no mean change in weight, obese donors lost a mean of 0.7 kg and very
obese donors lost a mean of 3.8 kg (Table 3).

Secondary analysis of one-year donor outcomes
Two donors had died by one year; one was normal weight and the other was overweight. The
number of donors with missing data related to blood pressure or renal function increased
substantially at one year, but there was no difference in the proportion of missing data across
BMI categories. Out of 5304 donors, 1816 (34.2%) of donors had 12-month creatinine values
reported and 1546 (29.1%) of donors had blood pressure values reported.

Similar to our findings at 6 months, changes from pre-nephrectomy values in eGFR (p=0.79),
percent rise in creatinine (0.82), systolic blood pressure (p=0.09) and diastolic blood pressure
(p=0.42) were not statistically different across donor BMI categories at one year following
nephrectomy. (Data not presented in tables).

Recipient analyses (Table 1)
There were no differences in recipient age across donor BMI groups. Recipients of kidneys
from very obese live donors were more likely to be black (26.0% of recipients of kidneys from
very obese live donors were black, compared to 13.1% of recipients of kidneys from normal
weight donors, 16.8% of recipients from obese donors, and 18.6% of recipients from obese
donors, p<0.01).

One-year outcomes for recipients of kidneys from live donors
PNF of kidney allografts was a rare event that was experienced by 1% of recipients overall.
Compared to the reference group of recipients of kidneys from normal weight donors, only the
category of recipients of kidneys from very obese donors were more likely to suffer PNF (0.8%
of normal weight donors, 1.1% of overweight donors, 0.7% of obese donors and 2.8% of very
obese donors experienced PNF; the odds ratio for very obese donors compared to normal
weight donors was 3.58, CI 1.46 – 8.78, p<0.01). In multivariable logistic regression, recipients
of kidneys from very obese donors were also more likely to experience DGF (OR 2.16, CI 1.20
– 3.89, p=0.01).

In multivariable analyses, no significant differences in recipient acute rejection, allograft
survival, or patient mortality were evident across donor BMI categories. (Table 5)
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Discussion
Despite concerns about increased health risks for obese live kidney donors, limited data exist
about comparative outcomes for donors across BMI categories (22,30). Using a national dataset
with a racially diverse population, this study showed that donors with elevated BMI have higher
mean blood pressures at baseline and after nephrectomy, but that changes in blood pressure
were not related to BMI. Higher donor BMI did not increase the risk of re-operation or re-
admission or increase length of stay for the donor. At six months, the relative changes in donor
creatinine and eGFR were similar across BMI categories, and differences in absolute level of
creatinine and eGFR were not clinically important. One-year allograft survival and patient
mortality were also not different across BMI groups. Taken together, these findings suggest
that obesity itself should not limit acceptability for organ donation; however, further studies
are necessary to ensure that outcomes for donors with elevated BMI do not worsen in the long
term.

The decision to accept or reject an obese donor is a frequent and challenging dilemma for
transplant professionals (30). Although trends in average weight among live kidney donors
have not been published, our clinical impression is that the population of potential donors has
become more obese -- similar to trends in the US population (25). Our group has reported
previously that use of obese kidney donors is common among US transplant centers (31). But
as evidence has accumulated that obesity is an independent risk factor for subsequent renal
disease, limited studies have been available to counsel obese donors and their recipients about
outcomes after nephrectomy.

The variation in standards across centers for accepting obese live donors appears to reflect a
lack of consensus about appropriate clinical practice for these donors (5). A 2007 questionnaire
answered by 53% of US renal transplant programs showed that 12% had no policy for excluding
donors on the basis of BMI, 10% excluded donors with BMI>30, 52% excluded donors with
BMI>35, 20% excluded donors with BMI>40, and 6% only excluded donors on the basis of
BMI only if other cardiovascular risks were also present (5). Additionally, a United Network
for Organ Sharing resource document for transplant programs lists “morbid obesity” as a
“possible exclusion” criterion for live kidney donation.(32)

Our findings that donor death, re-admission, re-operation and length of stay were not associated
with elevated BMI are generally confirmed by prior studies. In a meta-analysis that examined
studies of obese donors, Young et al. reported that obese live donors had no increase in surgical
complications (22). The Young study found a small increased length of stay associated with
obesity, but the increase was small and barely met statistical significance (22). Heimbach et
al. reported that only 0.2% of donors at Mayo clinic required re-operation. Donors with higher
BMI at Mayo were not more likely to have re-operation and did not have increased length of
stay (2). We believe that most major complications would be captured by differences in the
rates of donor death, re-admission, re-operation or length of stay; all of these outcomes in our
study were similar across BMI categories.

On the other hand, the OPTN dataset reported a much lower rate of overall complications than
prior studies (33,34). For instance, the rate of overall complications was 12.8% in the Heimbach
study and 16.8% in the Pesavento study, whereas <5% of donors had any reported complication
in our study (2,3). In the single center Heimbach and Pesavento studies, these complications
were pre-dominantly wound-related (e.g. cellulitis), and did not affect duration of
hospitalization. The much lower rate of overall complications in our dataset, however, suggests
that some peri-operative problems are under-reported to OPTN.

Donors with elevated BMI had higher blood pressure, but did not have greater changes in blood
pressure from pre-nephrectomy levels compared to normal weight donors. The slightly higher
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blood pressure associated with obesity (before and after nephrectomy) in our study has
previously been described in the general public and also in kidney donors (23). At one year
after nephrectomy, Heimbach et al. reported a mean systolic blood pressure of 137 mm Hg
among very obese live donors versus 126 mm Hg in normal weight donors (2). Notably, these
absolute blood pressure values are higher than in our study (124.3 mm Hg for very obese versus
117.7 mmHg for normal weight donors at 6 months), but the association between blood
pressure and obesity is marked in both populations. In the study by Heimbach et al., the blood
pressures of obese donors at one year after nephrectomy were either unchanged or lower than
at baseline (2). Using a national dataset, our study provides confirmatory evidence that donor
nephrectomy does not lead to greater increases in blood pressure among donors with elevated
BMI. Nonetheless, the higher absolute blood pressures associated with higher BMI could
expose these donors to cardiovascular or other risks over the long term. For instance, the 6.6
mm Hg difference in mean post-nephrectomy blood pressure between very obese and normal
weight donors in our study is comparable in magnitude to differences in blood pressure
observed between treatment groups in important clinical trials of hypertensive agents.(35,36)
All prior kidney donors should have their blood pressure assessed regularly, but obese donors
should also be counseled about the association between BMI and hypertension.

We also compared changes in renal function between donors at six months using decline in
eGFR from baseline. Prior studies have shown that underestimation of mGFR using the MDRD
equation is consistent across BMI categories, and that obesity causes elevation in mGFR (13,
28). Therefore, comparison of the intra-individual decline in eGFR after nephrectomy should
be less susceptible to bias than comparisons of absolute levels of eGFR across donor BMI
categories. We hypothesized that donors with elevated BMI, whose kidneys were likely to
hyperfilter at baseline, would be less able to adapt to nephrectomy with additional
compensatory glomerular hyperfiltration in the remaining kidney.

Contrary to our hypothesis, however, we did not find a greater decline in eGFR among donors
with elevated BMI compared to normal weight donors. The percent rise in serum creatinine
(adjusted for donor demographics) was slightly higher among obese donors compared to
normal weight donors, but there was no significant elevation in percent rise in creatinine among
very obese donors. These findings bear comparison to the study by Heimbach et al., in which
mGFR was measured using iothalamate and compared by donor BMI category. These authors
did not report the mean intra-individual decline in renal function, but mGFR was not
significantly different between donors in different BMI categories (2). In sum, our analysis of
OPTN data also suggests that higher BMI does not lead to greater loss of renal function for
live kidney donors in the short term.

Weight control before and after donor nephrectomy has also been a focus of attention by renal
transplant clinicians (30). Obese potential live donors are often counseled to lose weight, and
some have been referred for gastric bypass surgery (37). Among the general public, outcomes
from weight control programs typically show that substantial weight loss is difficult to maintain
(38). Our study provides evidence that live donors with elevated BMI tend to maintain their
weight or lose weight by six months after nephrectomy.

We also found that short-term allograft survival for recipients of kidneys from donors with
elevated BMI did not differ from outcomes for recipients of kidneys from normal weight live
donors. The similar rate of allograft survival suggests that recipients of kidneys from obese
live donors have the potential to enjoy the same high level of renal function in the short term
as live donor renal transplant recipients in general. Interestingly, recipients of kidneys from
very obese donors did have an increased risk of PNF and DGF, which may stem from technical
challenges in performing nephrectomy on large patients. These novel findings should be
examined in subsequent studies.
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Compared to prior studies of obese donors, our analysis has a number of strengths, including
a diverse population of donors from over two hundred transplant centers. Unlike some prior
single center reports of Caucasian donors (2,39), the OPTN population included in our analysis
was 18.6% black and 16.0% Hispanic. Additionally, we found that black and Hispanic donors
were more likely to be obese or very obese. Therefore, our findings related to blood pressure
and obesity may be more reasonably generalized to broader populations and may be particularly
relevant to centers that evaluate a substantial number of minority donors.

Similar to other analyses of registry data, however, our analysis is limited by information
collected by OPTN. For instance, we classified donors as hypertensive on the basis of the blood
pressures reported by the renal transplant program, but did not have data on blood pressure
medication use or other blood pressure evaluation that some centers perform, such as 24-hour
ambulatory monitoring (1). Additionally, given that obese patients may require a larger cuff
size to obtain an accurate blood pressure reading, we acknowledge that obese donors might be
more likely to be misclassified as hypertensive. Most renal transplant programs quantify renal
function with 24-hour urine creatinine clearance, or assess mGFR with methods such as
iothalamate clearance, but these data were not available from the OPTN (5). Owing to the
known physiologic increase in glomerular filtration rate associated with obesity, we chose
intra-individual percent rise in serum creatinine and decline in eGFR as our primary outcomes
to compare renal function across donor BMI categories (13).

Missing data are also a limitation of this study. A substantial proportion of donors had missing
data about BMI at the time of nephrectomy. We addressed this limitation by restricting our
analysis to donors with complete BMI information. Many donors also did not have follow-up
data, although the proportions of missing data did not differ between obese and non-obese
donors, suggesting that our analyses of outcomes was not biased with regard to the outcomes
of interest (40).

Conclusions
Our findings suggest that carefully evaluated live donors with elevated BMI do not experience
worse short-term changes in blood pressure or renal function compared to non-obese donors.
Recipients of kidneys from obese live donors have an increased risk of PNF and DGF, but have
excellent one-year allograft survival. Additional follow-up of donors with elevated BMI will
be necessary to ascertain the long-term impact of obesity of residual renal function after donor
nephrectomy.

ABBREVIATIONS

BMI Body mass index

CKD Chronic kidney disease

eGFR Estimated glomerular filtration rate

ESRD End-stage renal disease

MDRD Modification of Diet in Renal Disease

mGFR Measured glomerular filtration rate

PRA Panel reactive antibody

US United States
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Figure 1.
* p<0.01 for comparisons of systolic blood pressure across donor BMI categories prior to
nephrectomy, and at 6 months
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