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SUMMARY

Two end-stage renal disease (ESRD) risk calculators were recently devel-
oped by Grams et al., and Ibrahim et al. to calculate ESRD risk before
donation among living kidney donors. However, those calculators have
never been studied among potential donors for whom donation was
refused due to medical contraindications and compared to a group of
donors. We compared 15-year and lifetime ESRD risk of donors and non-
donors due to medical cause as estimated by those two calculators. Non-
donors due to medical cause (n = 27) had a significantly higher 15-year
ESRD risk compared to donors (n = 288) with both calculators (0.25 vs.
0.14, P < 0.001 for that developed by Grams et al. and 2.21 vs. 1.43,
P = 0.002 for that developed by Ibrahim et al.). On the contrary, lifetime
ESRD risk was not significantly different between the two groups. At both
times (15 years and lifetime), we observed a significant overlap of ESRD
risk between the two groups. ESRD risk calculators could be complemen-
tary to standard screening strategy but cannot be used alone to accept or
decline donation.
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Introduction

Kidney donation is associated with an increased risk of

end-stage renal disease (ESRD) [1–6]. To maximize the

safety of the procedure, living donors undergo a medi-

cal evaluation. Screening processes vary widely from one

center to another, and each parameter is considered

independently from the others [7–12]. The application
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of the guidelines also varies from one center to another

[13].

Recently, the Kidney Disease Improving Global Out-

come (KDIGO) Group undertook the redaction of rec-

ommendations on living donor screening. These

recommendations are still undergoing public review but

suggest to use multiparameter ESRD risk calculators

(http://kdigo.org/home/guidelines/livingdonor/). Two

calculators were recently developed based on analyses of

the general population [4] and a cohort of donors [14].

The first calculator provides an estimation of ESRD risk

among a low-risk population (as is typical of potential

living donors) at 15 years and over a lifetime in the

absence of donation. The second calculator provides an

estimation of outcome parameters such as proteinuria,

and a composite criteria consisting of estimated

glomerular filtration rate (GFR) less than 30 ml/min/

1.73 m2, or ESRD, based on analysis of a cohort of liv-

ing donors with a follow-up as long as 40 years [14].

However, none of those calculators was studied in a

group of potential donors for whom donation was con-

traindicated due to medical cause, based on current cri-

teria. Therefore, it is not known whether the estimated

ESRD risk is significantly higher when donation is con-

traindicated according to our current criteria.

To define the role of estimated ESRD risk calculators

in living kidney donor screening, we compared esti-

mated ESRD risk calculated using methods described by

Grams et al. [4] and Ibrahim et al. [14] in subjects who

had donated kidneys and those who did not due to

medical contraindications.

Materials and methods

Patients

We conducted a monocentric, retrospective study on all

the potential living kidney donors who underwent a

complete predonation screening in our center between

January 2008 and March 2016. Institutional Review

Board approval was obtained (number: REF2013-11-

10). High estimated ESRD risk potential donors were

excluded from the analysis because ESRD risk calcula-

tors were not designed for this population. As defined

by Grams et al. [4], high estimated ESRD risk potential

donors presented at least with one or more of the fol-

lowing characteristics: an estimated glomerular filtration

rate (eGFR) <45 ml/min/1.73 m2; insulin-dependent

diabetes mellitus; the use of four or more antihyperten-

sive medications; a blood pressure ≥160/90 mm Hg on

medication or ≥170/100 mm Hg off medication; an

ACR ≥300 (in mg of albumin to g of creatinine); or a

history of coronary heart disease, stroke, congestive

heart failure, or peripheral arterial disease. The study

was conducted in accordance with the Declaration of

Helsinki. Research activities were also consistent with

the Principles of the Declaration of Istanbul as outlined

in the Declaration of Istanbul on Organ Trafficking and

Transplant Tourism.

Donor screening

Plasma creatinine concentrations were measured with an

enzymatic method (Thermo Fisher Scientific, Waltham,

Massachussets, USA) on Konelab 20i automat (Thermo

Fisher Scientific). GFR was measured through a continu-

ous 51Cr-ethylene-diamine tetra acetic acid (51Cr-EDTA;

GE Healthcare, Little Chalfont, UK) infusion method.

Estimated GFR (eGFR) was determined with the CKD-

EPI formula [15]; 24-hour ambulatory blood pressure

monitoring, mean nycthemeral systolic pressure was

used for the estimated ESRD risk calculation.

Risk calculation

The calculator developed by Grams et al. [4] referred to

as “calculator 1” provides an estimated ESRD risk in

the absence of donation at 15 years and at lifetime and

is available at http://www.transplantmodels.com/esrd

risk/. It requires the following data: age, gender, race,

eGFR calculated with CKD-EPI formula, systolic blood

pressure, presence or absence of hypertension medica-

tion, body mass index (BMI), presence or absence of

non-insulin-dependent diabetes mellitus, ACR, smoking

history.

The calculator described by Ibrahim et al. [14],

referred to as “calculator 2,” consists of a dynamic table.

This calculator provides at 5, 10, 15, 20, 25, 30, 35, and

40 years after donation several probabilities: eGFR <60
or 45 ml/min/1.73 m2, proteinuria, and a composite

outcome including eGFR <30 ml/min/1.73 m2 or ESRD.

The variables used by the calculator are different for

each probability calculation. For both calculators, ESRD

was defined as the need for long-term dialysis or renal

transplant as previously reported [4,14].

Statistical analysis

For both calculators, we focused our analysis on esti-

mated ESRD risk probability. Data processing was car-

ried out using EXCEL (2011, Microsoft), and statistical

analyses were performed using PRISM GRAPHPAD (version
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6). Potential donors were divided into two groups. The

first group, referred to as “donors,” consisted of those

who gave a kidney. The second group, called “non-

donors,” consisted of potential donors who presented

with a medical contraindication to donation (e.g., low

measured GFR, hypertension, proteinuria, or non-insu-

lin-dependent diabetes). Descriptive statistics are pre-

sented as medians and interquartile ranges. The

nonparametric Mann–Whitney test was used to com-

pare estimated ESRD risk between the two groups. Sta-

tistical significance was achieved when the P-value was

lower than 0.05. For the first calculator, the ACR was

input as 4 mg/g when total proteinuria was reported as

negative (there was no missing data for total protein-

uria).

Results

Characteristics of the population

The 15-year and lifetime estimated ESRD risk were cal-

culated on 315 potential living kidney donors. Charac-

teristics of these subjects separated into donors and

nondonors are presented in Table 1 along with all the

parameters used for the estimated ESRD risk calculation.

Compared to donors, nondonors had lower eGFR (96

vs. 87 ml/min/1.73 m2, P = 0.007) and mGFR (93 vs.

73 ml/min/1.73 m2, P < 0.0001). Nondonors tended to

be older than donors (59 vs. 49 years, P = 0.0004), were

more likely to be black (18% vs. 10%), had a higher sys-

tolic blood pressure (128 vs. 122 mm Hg, P = 0.008),

and were more likely to be taking antihypertensive medi-

cation (22% vs. 8%). Causes of exclusion from donation

of nondonors are summarized in Table 2. The major

contraindication to donation was low mGFR (67%).

Noteworthy, all of them were defined as “low-risk

group” according to Grams et al.

Calculator 1—predonation ESRD risk among donors
and nondonors

Nondonors had a significantly higher estimated ESRD

risk at 15 years compared to donors (0.25 vs. 0.14,

P = 0.0002) and a comparable estimated lifetime ESRD

risk (0.72 vs. 0.65, P = 0.98) as summarized in Table 3.

There was a significant overlap of 15-year and lifetime

estimated ESRD risk between donors and nondonors

(Fig. 1). When mGFR was used instead of eGFR, we

also obtained a significantly higher 15-year estimated

ESRD risk among nondonors compared to donors (0.32

Table 1. Characteristics of potential donors.

All Donors Non donors

n 315 288 27
Age years (IQR) 51 (41–59) 49 (41–58) 59 (52–62)
Female (%) 213 (63) 179 (62) 17 (61)
Black (%) 36 (11) 29 (10) 5 (18)
eGFR ml/min/1.73 m2 (IQR) 95 (86–105) 96 (97–105) 87 (75–97)
<80 (%) 42 (12) 33 (11) 9 (33)

mGFR ml/min/1.73 m 93 (84–105) 93 (85–105) 73 (69–92)
<80 (%) 50 (15) 32 (11) 17 (63)

Systolic blood pressure mm Hg (IQR) 122 (113–130) 122 (113–130) 128 (116–148)
>140 (%) 30 (9) 21 (7) 8 (30)

Diastolic blood pressure mm Hg (IQR) 76 (72–82) 76 (71–82) 79 (72–87)
>90 (%) 29 (9) 25 (9) 4 (15)

Hypertension medication (%) 30 (9) 24 (8) 5 (22)
BMI kg/m2 (IQR) 25 (22–28) 25 (22–28) 25 (23–29)
<24.9 (%) 160 (47) 139 (48) 11 (41)
25–29.9 (%) 137 (41) 115 (40) 10 (37)
>30 (%) 41 (12) 34 (12) 6 (22)

Non insulin dependant diabetes (%) 2 (0) 0 (0) 2 (0.3)
Alb/Creat ratio mg/g (IQR) 7 (4–11) 8 (5–11) 5 (3–10)
Smoking history (%) 108 (32) 93 (32) 10 (36)

mGFR, measured GFR; IQR, interquartile range.

Nondonors presented a medical contraindication to donation. Data are presented as medians and interquartile ranges. ACR is
the urinary albumin/creatinine ratio expressed in mg of albumin per g of creatinine.
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vs. 0.14, P < 0.001). Estimated lifetime risk was not dif-

ferent between donors and nondonors (0.57 vs. 0.88)

(Table 3).

Among donors, estimated 15-year ESRD risk was not

different when mGFR was used instead of eGFR (0.14 vs.

0.14, P = 0.83) nor was estimated lifetime ESRD risk

(0.59 vs. 0.57, P = 0.46). However among nondonors,

estimated 15-year ESRD risk was higher when mGFR was

used instead of eGFR (0.32 vs. 0.25, P = 0.003) or for

estimated lifetime risk (0.88 vs. 0.72, P = 0.002), Table 3.

Calculator 2—ESRD risk among donors and

nondonors

At all time points after donation (except for 40 years),

nondonors due to medical cause had a significantly

higher estimated ESRD risk compared to donors

(Table 4). Fifteen years after donation, estimated ESRD

risk was 2.21 among nondonors compared to 1.43

among donors (P = 0.002). Estimated ESRD risk

40 years after donation was not significantly different

Table 2. Causes of exclusion from donation among nondonors.

Condition n = 27 (100%)

Non insulin dependant diabetes Presence of diabetes (insulin dependant or not) 2 (7%)
Hypertension Systolic blood pressure >160 mm Hg 4 (15%)

OR
Diastolic blood pressure >100 mm Hg; without medication

Proteinuria Urinary albumin to creatinine ratio >30 mg/g 5 (19%)
Low GFR Measured GFR <70 ml/min/1.73 m2 18 (67%)
Obesity BMI >35 kg/m2 1 (4%)

Total number of medical contraindications exceeds 27 because some nondonors presented more than 1 contraindication to
donation. Condition column shows our center condition to accept or decline donation.

Table 3. The 15-year and lifetime probabilities of ESRD
based on eGFR or mGFR in donors and nondonors.

Donors Non donors P

n 288 27
eGFR based
15-year ESRD risk %
Mean (CI95) 0.14 (0.13–0.16) 0.25 (0.16–0.35) <0.001
Min–max 0.01–0.86 0.07–1.14

Lifetime ESRD risk %
Mean (CI95) 0.59 (0.52–0.66) 0.72 (0.38–1.06) 0.97
Min–max 0.03–3.72 0.09–4.13

n 286 22
mGFR based
15-year ESRD risk %
Mean (CI95) 0.14 (0.12–0.15) 0.32 (0.20–0.44) <0.001
Min–max 0.01–0.78 0.08–1.14

Lifetime ESRD risk %
Mean (CI95) 0.57 (0.51–0.64) 0.88 (0.47–1.30) 0.24
Min–max 0.03–3.72 0.18–4.15

Mann Whitney paired test between eGFR and mGFR based
risk calculation

15-year ESRD risk 0.83 0.003
Lifetime ESRD risk 0.46 0.002

ESRD, end-stage renal disease.

Data are presented as means and CI95.
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Figure 1 Plots of (a) 15-year ESRD risk and (b) lifetime ESRD risk

among donors and nondonors due to medical cause. Data are

presented as means and 95% confidence intervals (CI95). ESRD,

end-stage renal disease.
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between nondonors and donors (26.4 vs. 22.6,

P = 0.32). As shown on Fig. 2, there was a significant

overlap of estimated ESRD risk probability between the

two groups at 15 years and 40 years after donation,

meaning that no clear cutoff of estimated ESRD risk

was identified.

Discussion

Even though estimated ESRD risk is increased among

donors compared to healthy nondonors, this risk

remains very low and significantly lower than general

population ESRD risk. Clinicians caring for potential

kidney donors can explain that point to potential living

kidney donors by stating that they have been carefully

screened and selected to have the lowest ESRD risk as

possible. However, in accordance with the “primum

non nocere” principle, a new screening strategy was

proposed by Grams et al. and Ibrahim et al. This strat-

egy is based on calculating predonation or postdonation

estimated ESRD risk. However, the place of ESRD risk

calculators remains to be established in living kidney

donors. Grams et al. [4], Ibrahim et al. [14], but also

the new KDIGO guidelines currently suggest using a

multiparameter-based calculation to estimate ESRD risk

prior to donation. This calculation could be used to

help clinicians better evaluate “cumulative” (e.g., addi-

tion of high blood pressure, mild proteinuria, age,

smoking . . ..) ESRD risk and to better inform potential

donors. The major finding of our study is that even

though the 15-year estimated ESRD risk was statistically

different between donors and nondonors, it did not dif-

fer for longest follow-up times and neither calculator

identified a clear estimated ESRD risk cutoff between

the two groups.

First of all, the two calculators do not provide the

same 15-year and lifetime risks. The main difference

between the two calculators is the population in which

they were developed. Calculator 1 was developed by

analysis of general population and therefore does not

take into account the donation-associated risk. Calcula-

tor 2 was developed in a cohort of white kidney donors

and therefore takes into account the donation-asso-

ciated ESRD risk.

Table 4. Probability of the composite outcome eGFR lower than 30 ml/min/1.73 m2 or ESRD among donors and
nondonors due to medical cause calculated using calculator 2.

Donors Non donors P

n 288 27
5 year
Mean (CI95) 0.49 (0.43–0.57) 0.70 (0.47–0.93) 0.03
Min–max 0–1.90 0–1.90

10 year
Mean (CI95) 0.99 (0.87–1.12) 1.73 (1.37–2.08) 0.002
Min–max 0–2.60 0–2.60

15 year
Mean (CI95) 1.43 (1.29–1.57) 2.21 (1.77–2.64) 0.002
Min–Max 0–3.9 0–5.5

20 year
Mean (CI95) 3.11 (2.81–3.41) 4.43 (3.57–5.28) 0.005
Min–Max 0–8.70 0.70–8.70

25 year
Mean (CI95) 5.74 (5.28–6.19) 8.33 (6.22–10.44) 0.02
Min–Max 0–12.70 0.70–30.30

30 year
Mean (CI95) 11.11 (10.2–12.0) 16.60 (13.9–19.3) 0.0006
Min–Max 0–18.80 0.70–30.30

35 year
Mean (CI95) 16.8 (15.7–17.9) 20.9 (17.9–23.9) 0.02
Min–Max 0–37.0 3.60–37.0

40 year*
Mean (CI95) 22.6 (21.1–24.0) 26.4 (19.7–33.0) 0.32
Min–Max 0–38.9 3.60–38.9

*The number of donors was 225; the number of nondonors was 17.
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Contrarily to 15-year estimated ESRD risk, lifetime

estimated risk did not differ between donors and non-

donors. This could be due to the fact that donors were

significantly younger than nondonors leading to a longer

exposure time to the ESRD risk. Lifetime risk estimation

was suggested to be less precise than the 15-year ESRD

risk estimation as it was based on cohorts with short fol-

low-up time [4], but has a stronger clinical relevance

than 15-year evaluation term. In fact, in our cohort, med-

ian age of donors was 49 years. With a life expectancy of

82 years in France in 2014, it means that donors have

nearly 33 years to live after donation. This highlights the

need for long-term evaluation of renal function.

With calculator 1, all our donors had an estimated

15-year ESRD risk lower than 1%, which is lower than

what was reported in the Organ Procurement and

Transplantation Network (OPTN) registry [4]. Both cal-

culators were developed in the USA where ESRD inci-

dence rate is twice higher to the one observed in France

(370 vs. 163 new cases per year per million inhabitants)

[16,17]. Therefore, the real ESRD risk in our population

may be lower than the one obtained with the calcula-

tors. However, our goal was to compare estimated

ESRD risk prediction between donors and nondonors.

We assumed that estimated ESRD risk overestimation

in our population would be the same in the two sub-

groups of our study.

Current screening strategy evaluates separately clini-

cal, morphological, and biological parameters, and con-

traindicates donation if a single parameter, such as GFR

or hypertension, is out of the recommendation range

[7–12]. To compare those two strategies, we included

nondonors at low risk of ESRD. In fact, those non-

donors reflect potential donors who could benefit most

from ESRD risk evaluation. We found a significantly

higher 15-year estimated ESRD risk in this group than

in the group of donors. Estimated lifetime risk was not

different. This observation leads to two conclusions:

Either the parameters we used to contraindicate dona-

tion were not relevant and the donation could have

been authorized safely using only the ESRD risk estima-

tion or the single clinical parameters are relevant and

the ESRD risk estimation cannot be used alone for the

living donor screening.

Regarding ESRD risk only, nondonors mainly con-

sisted of potential donors with low mGFR. It was pre-

viously shown that kidney donation increased ESRD

risk between threefold and eightfold compared to

healthy matched nondonors in the United States [2].

In Norway, the donation-associated ESRD risk was 11-

fold higher than that of healthy nondonors [1]. Dona-

tion-associated ESRD risk may not be similar for all

the donors, and evidence suggests that this risk

depends on ethnicity and age [2]. Data regarding pre-

diction of ESRD by baseline eGFR are contradictory.

Whereas an eGFR at donation lower than 90 ml/min/

1.73 m2 was found to be significantly associated with

ESRD by Grams et al. [4], it was not by Ibrahim et al.

[14]. The latter found that baseline eGFR was associ-

ated with the probability of an eGFR lower than 60 or

45 ml/min/1.73 m2 but, surprisingly, not with the

probability of developing ESRD. The lack of data

regarding donation-associated risk stratified according

to predonation mGFR may explain the significant

overlap of ESRD risk between nondonors due to medi-

cal cause and donors. Beyond the donor ESRD risk,
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cal cause with calculator 2. Data are presented as means and 95%
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low GFR can also be a contraindication due to con-

cerns regarding the quality of the kidney. This concern

could be responsible for some of the contraindications

to donation, especially for older potential donors.

Our study has its own limits. Due to the relatively

short follow-up time (8 years) and the relatively low

number of included donors and nondonors, we could

not measure ESRD rates in our cohort because none of

the included potential donors or real donors has devel-

oped ESRD. Therefore, we could not compare the esti-

mated ESRD risk with an observed ESRD rate.

However, our study also has several strengths: We com-

pared the estimated ESRD risk obtained with eGFR or

mGFR for the calculator 1 developed by Grams et al.

[4] even though this calculator was not developed for

mGFR use (the calculator developed by Ibrahim et al.

[14] does not require baseline GFR to calculate ESRD

risk). This comparison addressed the recent concerns

raised by Spital et al. [18] regarding the limitation of

eGFR to predict the risk of ESRD after kidney donation

with this calculator: We showed that use of estimated

or measured GFR did not change our results regarding

calculator 1. However, among nondonors, use of mGFR

instead of eGFR gave significantly higher 15-year and

lifetime ESRD risks. This was due to the fact that non-

donors had a measured GFR significantly lower than

estimated GFR, which was not the case for donors. This

observation is in accordance with what was reported

regarding the relationship between eGFR and mGFR

among potential donors [19]. Moreover, we recently

published two studies showing that mGFR (and not

eGFR) divided by the volume of the remaining kidney

could be used to predict functional gain of the remain-

ing kidney following donation [20] and that measured

GFR could not be predicted precisely by calculators or

equations for nearly 60% of donors [19]. For these rea-

sons, we think that eGFR cannot replace mGFR in liv-

ing donor screening. Despite the relatively low number

of potential donors who had at least one medical

contraindication to donation (n = 27) included in our

study, this is, to our best knowledge, the first time that

such potential donors are taken into account in a

predonation screening study.

In conclusion, both calculators found a significantly

different 15-year estimated ESRD risk between donors

and nondonors but no clear cutoff between these two

groups. Consequently, at the individual level, the clini-

cal, biological, and radiological screening, systematically

performed prior to a potential kidney donation, cannot

be replaced by ESRD risk calculators developed in broad

populations. Grams et al. [18] in a recent letter to the

editor of the New England Journal of Medicine sug-

gested that multiparameter calculator-based strategies

could be complementary to current single parameter-

based screening. Our results are in accordance with such

conclusions.

Authorship

FG: designed study, performed study, analyzed data and

wrote the paper. MC: designed study and wrote the

paper. CL: designed study, collected data and wrote the

paper. SB: wrote the paper. CF: collected data and

designed study. AM, CPB, DE, GF, JPB, LL and MOT:

collected data.

Funding

The authors have declared no funding.

Conflict of interest

The authors have declared no conflicts of interest.

Acknowledgements

Franc�ois Gaillard thanks Ecole de l’INSERM-Liliane

Bettencourt.

REFERENCES

1. Mjøen G, Hallan S, Hartmann A, et al.
Long-term risks for kidney donors.
Kidney Int 2014; 86: 162.

2. Muzaale AD, Massie AB, Wang M-C,
et al. Risk of end-stage renal disease
following live kidney donation. JAMA
2014; 311: 579.

3. Kiberd BA. Estimating the long term
impact of kidney donation on life

expectancy and end stage renal disease.
Transplant Res 2013; 2: 2.

4. Grams ME, Sang Y, Levey AS, et al.
Kidney-failure risk projection for the
living kidney-donor candidate. N Engl J
Med 2016; 374: 2094.

5. Ibrahim HN, Foley R, Tan L, et al.
Long-term consequences of kidney
donation. N Engl J Med 2009; 360: 459.

6. Cherikh WS, Young CJ, Kramer BF,
Taranto SE, Randall HB, Fan P-Y.
Ethnic and gender related differences in
the risk of end-stage renal disease after
living kidney donation: ESRD risk after
living kidney donation. Am J Transplant
2011; 11: 1650.

7. Mandelbrot DA, Pavlakis M. Living
donor practices in the United

Transplant International 2017; 30: 799–806 805

ª 2017 Steunstichting ESOT

ESRD risk in living kidney donors



States. Adv Chronic Kidney Dis 2012; 19:
212.

8. OPTN Organ Procurement and
Transplantation Network policies. Policy
14: Living donation. [cited 2014 Feb 7].
n.d.

9. United Kingdom guidelines for living
donor kidney transplantation, 3rd ed.
[updated 2011 May]. Available from:
https://www.bts.org. uk/Documents/Guide
lines/Active/UK%20Guidelines%20for%
20 Living%20Donor%20Kidney%20July
%202011.pdf. n.d.

10. Cohney S, Kanellis J, Howell M, CARI.
The CARI guidelines. Donor renal
function. Nephrol Carlton Vic 2010; 15
(Suppl. 1): S137.

11. Gentil Govantes M�A, Pereira Palomo P.
Assessment and selection of kidney
living donors. Nefrol Publ Soc Esp Nefrol
2010; 30(Suppl. 2): 47.

12. Abramowicz D, Cochat P, Claas FHJ,
et al. European Renal Best Practice
Guideline on kidney donor and
recipient evaluation and perioperative
care. Nephrol Dial Transplant 2015; 30:
1790.

13. Clayton PA, Saunders JR, McDonald
SP, et al. Risk-factor profile of
living kidney donors: the Australia
and New Zealand dialysis and
transplant living kidney donor registry
2004–2012. Transplantation 2016; 100:
1278.

14. Ibrahim HN, Foley RN, Reule SA, et al.
Renal function profile in white kidney
donors: the first 4 decades. J Am Soc
Nephrol 2016; 27: 2885.

15. Levey AS, Stevens LA, Schmid CH,
et al. A new equation to estimate
glomerular filtration rate. Ann Intern
Med 2009; 150: 604.

16. United States Renal Data System 2016;
2. https://www.usrds.org/2016/view/Defa
ult.aspx.

17. Rapport Rein 2014 2015. https://www.age
nce biomedecine.fr/IMG/pdf/rapportre
in2014.pdf.

18. Grams ME, Sang Y, Levey AS, et al.
Kidney-failure risk projection for the
living kidney-donor candidate. N Engl J
Med 2016; 374: 2093.

19. Gaillard F, Flamant M, Lemoine S, et al.
Estimated or measured GFR in living
kidney donors work-up? Am J Transplant
2016; doi: 10.1111/ajt.13908. [Epub
ahead of print]

20. Courbebaisse M, Gaillard F, Tissier A-
M, et al. Association of mGFR of the
remaining kidney divided by its volume
before donation with functional gain in
mGFR among living kidney donors.
Clin J Am Soc Nephrol 2016; 11: 1369.

806 Transplant International 2017; 30: 799–806

ª 2017 Steunstichting ESOT

Gaillard et al.

https://www.bts.org
https://www.usrds.org/2016/view/Default.aspx
https://www.usrds.org/2016/view/Default.aspx
https://www.agence biomedecine.fr/IMG/pdf/rapportrein2014.pdf
https://www.agence biomedecine.fr/IMG/pdf/rapportrein2014.pdf
https://www.agence biomedecine.fr/IMG/pdf/rapportrein2014.pdf
https://doi.org/10.1111/ajt.13908

