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Introduction
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As per UNOS (United Network for Organ Sharing), there are more than 
100,000 patients awaiting renal transplantation

 living donation rates have declined progressively for more than a decade

This decrease has largely been driven by a reduction in the number of 
living related kidney donations, from 4340 in 2004 to 2693 as per 2014

the Organ Procurement and Transplant Network (OPTN) has defined 
policies which outline the minimum general and kidney-specific 
requirements for suitability as  aliving   kidney donor

Contemporary Kidney transplantation 2018 
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American Journal of Transplantation

Volume 16, Issue S2, pages 11–46, 11 Jan 2016 



PREDONATION  KIDNEY FUNCTION

1. Evaluation

2. Selection

3. Counseling
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Question 1
• Which of the following methods is recommended for the

initial evaluation of kidney function in a living donor?

a. eGFRcr CKD-EPI
b. eGFR cr-cys
c. mGFR
d. mCrCl
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a.eGFRcr CKD-EPI
b.eGFRcr- cys
c. mGFR
d.mCrCl

Answer
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eGFRcr



Evaluation

 Donor kidney function should be expressed as GFR & not as serum 
creatinine concentration

 Donor GFR should be expressed in mL/min per 1.73 m2 rather than 
mL/min

 Donor GFR should be estimated from serum creatinine (eGFRcr) for 
initial assessment

1397/12/14 9KDIGO 2017



Evaluation (cont…)
Donor GFR should be confirmed using one or more of the following:

• Measured GFR (mGFR) using an exogenous filtration marker:
preferably urinary or plasma clearance of inulin, iothalamate, 51Cr-EDTA, iohexol or 
urinary clearance of 99mTc-DTPA
• Measured Cr clearance (mCrCl): The most commonly used measure of evaluating 
GFR in clinical practice is based on a 24-h creatinine clearance 

• Estimated GFR from the combination of serum Cr & cystatin C (eGFRcr-cys)
• Repeat eGFRcr
• Both eGFRcr and eGFRcys are imprecise at high levels of GFR, so confirmatory 

testing is recommended for all donor candidates 

KDIGO 2017

Contemporary Kidney transplantation 2018 
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 If there are parenchymal, vascular or urological abnormalities or asymmetry of 
kidney size: 

(As specified by KDIGO guidelines, considered as a difference in kidney size >10% e.g., 
a difference in kidney length >1.2 cm or kidney volume >30 ml on renal imaging)

In these situations, most centers would prefer to transplant the kidney with lesser 
function and leave the donor with the kidney with greater function after all technical 
considerations

Single kidney GFR should be assessed using radionuclides or contrast agents that 
are excreted by glomerular filtration (eg, 99mTc-DTPA)
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Evaluation (cont…)

Contemporary Kidney transplantation 2018 



mGFR using an exogenous filtration marker is the most accurate 
confirmatory test

 mGFR is not available in all centers, so alternatives are acceptable mClcr is not as 
accurate as mGFR

 mClcr overestimates mGFR because of Cr secretion, with the magnitude of 
overestimation exceeding 15% at normal GFR, & is prone to error because of 
inaccurate urine collections

 eGFRcr–cys is generally recommended over eGFRcr or eGFRcys

 Repeat eGFRcr can be used if no other confirmatory tests are available 

NDT 29: 1195–1203, 2014

NEJM 367: 20–29, 2012

Confirmatory test
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Selection



PREDONATION  ALBUMINURIA
Evaluation

Donor proteinuria should be measured as albuminuria, not total urine 
protein

Initial evaluation of donor albuminuria screening should be performed 
using urine albumin-to-creatinine ratio (ACR) in a random urine 
specimen(<0.2mg alb/mg creatinine)

Donor albuminuria should be confirmed using:
 Albumin excretion rate (AER, mg/day [mg/d]) in a timed urine specimen

 Repeat ACR if AER cannot be obtained

KDIGO Clinical Practice Guideline 2017
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PREDONATION ALBUMINURIA
Selection

Urine AER less than 30 mg/d should be considered an 
acceptable level for donation

The decision to approve donor candidates with AER 30 to 100 
mg/d should be individualized based on demographic and 
health profile in relation to the transplant program’s 
acceptable risk threshold

Donor candidates with urine AER greater than 100 mg/d 
should not donate

KDIGO Clinical Practice Guideline 2017
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Counseling

We suggest that donor candidates be 
informed that the future risk of developing 
kidney failure necessitating treatment with 
dialysis or transplantation is slightly higher
because of donation

average absolute risk in the 15 years 
following donation remains low

1397/12/14 17KDIGO 2017
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Question 2
• Do more complicated GFR approval procedures 

beyond eGFR for all candidates?

a.Yes

b.No
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Answer

• Do more complicated GFR approval procedures 

beyond eGFR for all candidates?

a. Yes

b. No
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Assessment of GFR Range

A web-based calculator has been developed to compute post-test 
probabilities for mGFR above or below various threshold probabilities 

(http://ckdepi.org/equations/donor-candidate-gfr-calculator/)
Accessed March 1, 2017
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Donor Candidate GFR Calculator: Determining Probability of GFR Above or Below 

Certain Threshold, 2016

http://ckdepi.org/equations/donor-candidate-gfr-calculator/
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Cont…
web-based tool to compute the probability of mGFR in living donor candidates 
based on demographic characteristics obtained from the National Health and 
Nutrition Examination Survey (NHANES) and the test performance of eGFR from 
CKD-EPI

This tool was subsequently validated in a French cohort of 311 living donor 
candidates, with demonstration of good diagnostic performance

if the post test probability that mGFR is greater than the GFR threshold for 
decision-making based on this tool (eg, .80 or 90 ml/min per 1.73 m2) is extremely 
high and if urine ACR is very low, then these tests(eGFR) could simply be repeated 
for confirmation without mGFR, mCrCl, or timed AER
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Assessment of GFR Range (cont..)

Donor candidates with eGFR in intermediate ranges would 
require confirmatory tests with mGFR, mCrCl
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 A recent study suggested that eGFR may be sufficiently accurate for 
decision-making without the need for mGFR or mClcr in many donor 
candidates

In that study, 53% of recent donors in the United States had eGFR 
sufficiently high to provide a ≥95% post-test probability that mGFR was 
≥90 ml/min per 1.73 m2

Assessment of GFR Range( cont…)

American Journal of Transplantation 2016; 16: 171–180
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Necessity  for confirmatory  test
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Necessity  for mGFR in spite of eGFR 101 ml/min



In conclusion, we recommend calculating posttest 90 for each potential kidney donor
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5373464/
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Long-term ESRD risk 

A. Long-term risk in the absence of donation can be computed from 
demographic and clinical characteristics, including GFR 
(http://www.transplantmodels.com/esrdrisk/)

B. Additional risk attributable to donation is likely to be 3.5–5.3 times higher 
than risk in the absence of donation depending on sex and race, but there is 
substantial uncertainty, especially in younger donor candidates, and we suggest 
caution in decision-making

J Am Soc Nephrol. 2017 Apr; 28(4): 1062–1071
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Prediction Models

This model projects 15 year and lifetime predonation ESRD risks (ie, 
without donation-attributable risk) in donor candidates based on age, 
sex, race, GFR, ACR, diabetes, smoking, blood pressure, 
antihypertensive drug use, and BMI

 The tool was developed from a meta-analysis of data from nearly 5 
million healthy persons from 7 cohorts, with calibration to annual 
ESRD incidence in the US healthy population, and is now available 
online: http:// www.transplantmodels.com/esrdrisk

Grams ME, Sang Y, Levey AS, et al. N Engl J Med
2016;374(5):411-421
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http://www.transplantmodels.com/esrdrisk
http://refhub.elsevier.com/S1548-5595(17)30126-X/sref12
http://refhub.elsevier.com/S1548-5595(17)30126-X/sref12


Use of prediction tool to estimate ESRD risk in 
donor candidates

1. Use the online tool (http://www.transplantmodels. com/esrdrisk) to estimate the 
projected lifetime risk of kidney failure in the absence of donation according to baseline 
demographic and health characteristics included in the online tool

2. Multiply the projected predonation risk by the best available estimate for donation-
attributable risk to obtain the projected postdonation risk. For example, Grams et al 
report a relative risk of 3.5-5.3 for 15-year ESRD risk, according to sex and race

3. Compare the projected risk estimate to the program’s postdonation threshold of 
acceptable risk

4. Exercise caution when there is concern that the individual has risk factors not captured in 
the online tool (eg, familial or genetic risk) and for younger candidates

KDIGO Clinical Practice Guideline on the Evaluation and Care of Living Kidney Donors. 
Transplantation. 2017;101(8S Suppl 1):S1-S109
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http://www.transplantmodels.com/esrdrisk
http://refhub.elsevier.com/S1548-5595(17)30126-X/sref11
http://refhub.elsevier.com/S1548-5595(17)30126-X/sref11
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Postdonation Risk of ESRD in Living Kidney Donors
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Question3
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Do you accept the following candidate for donation?

a. yes b. No



answer
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Do you accept the following candidate for donation?

a. yes b. No
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No, I do´nt  accept this
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Outcome of the living kidney donor

consequences of kidney donation on the living donor health, considering:

 very short term (linked to the surgery)

 short term (effect of nephrectomy on glomerular filtration rate)

 long term (risk of mortality, chronic kidney disease, proteinuria and 
hypertension)

Nephrol Dial Transplant (2012) 27: 41–50 1397/12/14 53



The following should be performed at least annually postdonation:

 Blood pressure measurement
 BMI measurement
 Serum creatinine measurement with GFR estimation
 Albuminuria measurement
 Review and promotion of a healthy lifestyle including regular exercise, 

healthy diet and abstinence from tobacco
 Review and support of psychosocial health and well-being
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Nephrol Dial Transplant (2012) 27: 41–50 
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LONG-TERM POST NEPHRECTOMY ISSUES 

Within days to weeks after uninephrectomy, hyperfiltration in the remaining 
kidney increases the GFR to about 75% to 80% of predonation value

Similar to the nondonating population, an additional 5 mL per minute loss in 
GFR per decade occurred after donating

This acute compensation is, however, less efficient in elderly or obese 
patients as it is related to the use of the renal functional reserve

Am J Transplant 2005; 5: 2417–2424

Nephrol Dial Transplant (2012) 27: 41–50
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LONG-TERM POST NEPHRECTOMY ISSUES

proteinuria
Urine albumin excretion, attributable to single nephron 

hyperfiltration may be elevated but is usually low grade and not 
associated with a higher risk for renal dysfunction

this complication occurs only in a minority of donors

The proteinuria will be <1 g/24 h in the vast majority of donors 
More severe and nephrotic proteinuria are exceptional

Nephrol Dial Transplant (2012) 27: 41–50 1397/12/14 56



hypertension

The incidence of hypertension requiring treatment increases with 
time following kidney donation, but most studies suggest a similar 
frequency compared with an age-matched population

 it would appear reasonable to target a SBP≤ 130 mm Hg for long-
term follow-up of donors
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Nephrol Dial Transplant (2012) 27: 41–50 

LONG-TERM POST NEPHRECTOMY ISSUES
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Long-Term Medical Care 

 In the United States, transplant centers are required to report 
follow-up donors at discharge (or 6 weeks postdonation, which 
ever comes first) 6 months, 1 year, and 2 years after donation

 Routine checkups, cancer screening appropriate for age, regular 
aerobic exercise, weight reduction, tobacco avoidance, and 
excessive alcohol abstinence should be emphasized
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Kidney donors with established medical issues before donation, such as 
mild hypertension, history of nephrolithiasis, or obesity, should have 
more frequent follow-up

 Donors should be discouraged from using high-protein diets for weight 
loss or protein supplements for body building because they may 
contribute to hyperfiltration injury 

They should be advised to avoid longterm regular use of nonsteroidal 
anti-inflammatory drugs
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Long-Term Medical Care(cont..)

Nephrol Dial Transplant (2012) 27: 41–50 



Summary
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 Donor kidney function should be expressed as GFR(mL/min per 1.73 m2) & not as 
serum creatinine concentration

 mGFR using an exogenous filtration marker is the most accurate confirmatory test
 The most commonly used measure of evaluating GFR in clinical practice is based on a 

24-h creatinine clearance (mCrCl)
 future risk of developing kidney failure necessitating treatment with dialysis or 

transplantation is slightly higher
 A web-based calculator has been developed to compute post-test probabilities

http://ckdepi.org/equations/donor-candidate-gfr-calculator for mGFR above or below 
various threshold probabilities

 Long-term risk in the absence of donation can be computed from
http://www.transplantmodels.com/esrdrisk

 Advanced age can increase the risk for perioperative complications, but there is no 
mandated upper age limit for living kidney donation

http://ckdepi.org/equations/donor-candidate-gfr-calculator/
http://www.transplantmodels.com/esrdrisk



