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Objectives

1. Review physiological changes after kidney donation

2. Discuss the risk of CKD/ESKD after donation

3. Describe methods of predicting risk of ESKD in donors

4. Review special populations – young donors, older donors, ApoL1 risk genotypes
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OPTN/SRTR 2024 Annual Data Report: Kidney
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Benefits of Live Donor Kidney Transplantation

Pre-emptive transplantation: 
Best kidney & recipient outcomes

Median Survival:
Live donor Tx: 19 years

Deceased donor Tx: 12 years

Poggio et al AJT 2021
Schaubel et al JAMA 2022
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Benefits of Live Donor Kidney Transplantation

Faster access to transplant

Opportunity to avoid dialysis entirely

Potential for a better matched kidney

Lower rates of delayed graft function 

Flexibility in finding a donor: Exchange programs/Advanced donation
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Candidate Selection: Assessing renal function
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Evaluating Kidney Donors
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Evaluating Kidney Donors

Facilitating as many 
transplants as possibleEnsuring donor safety
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Factors to consider in accepting a candidate

Screening to confirm health rather than exclude disease

Risks of future ESKD
• Demographic risks (age, race, sex)
• Risk related to health characteristics (BP, BMI, smoking, FHx etc)
• Donation-attributable risk

Substantial uncertainty, especially across patient subgroups
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Kidney function should be assessed as GFR 
eGFR based on creatinine should be used for initial assessment

Ideal: 
• Measured creatinine clearance, by iothalamate, inulin, radioisotope 

clearance

Alternatives: 
• 24hr urine for creatinine clearance
• Repeated measured of eGFR
• Estimates from creatinine and cystatin

KDIGO Guidelines: Care of the Renal Donor
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Acceptable: Creatinine clearance >90mls/min/1.73m2

CrCl 60-89mls/min/1.73m2 - individualized decision-making based on 

acceptable risk threshold

Urine albumin/creatinine ratio <30mg/g (regardless of GFR)

KDIGO Guidelines: Donor selection



14

Acceptable: Creatinine clearance >90mls/min/1.73m2

CrCl 60-89mls/min/1.73m2 - individualized decision-making based on acceptable 

risk threshold

Urine albumin/creatinine ratio <30mg/g (regardless of GFR)

Counsel patients of increase in risk of ESKD following donation, but the absolute 

risk out to 15 years remains low

Donors with hypertension controlled to <140/90mmHg on 1-2 antihypertensives 

and without end organ damage, may be suitable to donate

KDIGO Guidelines: Donor selection
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Nephron Endowment and Kidney Donation
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Distribution of glomerular number in autopsy studies Hoy et al. KI 2003

Kidney weight, glomerular volume and glomerular mass 
increase with increased BSA; but glomerular number does not
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Single Nephron GFR in Healthy Adults. 
Denic et al, NEJM 2017;376:2349-57

Age-Group Differences in Number of Nephrons per Kidney, the Single-Nephron 
GFR, and Total GFR among 1388 Living Kidney Donors.
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Age-Group Differences in Number of Nephrons per Kidney, the Single-Nephron 
GFR, and Total GFR among 1388 Living Kidney Donors.

Single Nephron GFR in Healthy Adults. 
Denic et al, NEJM 2017;376:2349-57
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Nephron endowment and donation:

Wide variations in nephron endowment
• Factors to consider include birth weight, body size, FHx ESKD

Lower glomerular density is associated with glomerular hypertrophy 
• Risk factors include higher BMI, FHx ESKD, male, older age, higher 

albumin excretion

Wide variations in single nephron GFR
• Determinant of post donation GFR
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Changes after Kidney Donation
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Physiologic changes post kidney donation

Nephron mass decreases by 50% after donation

GFR in remaining kidney increases by 20-40% by 2 weeks post 
donation
• Increase in single nephron GFR
• Predominantly hemodynamic
• ‘Adaptive hyperfiltration’
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Early: <1yr
Late: ~6yrs

Increase in GFR without evidence of 
glomerular hypertension. 

Physiologic changes following kidney donation

Lenihan et al. JCI 2015
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CKD/ESKD after Kidney Donation
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Risk of End Stage Renal Disease Following Live Kidney Donation.  
Muzaale et al. JAMA 2014; 311:(6)579-586  

1994-2011

96,217 kidney donors

20,024 matched controls from 

NHANES III

Median follow up:
 7.6 years (IQR 3.9-11.5 yrs) 
donors 
15 years (IQR 13.7-15.0 
yrs) non donors
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99 cases of ESKD; 50 were 18-39 years. Greatest risk in black men 

Risk of End Stage Renal Disease Following Live Kidney Donation.  
Muzaale et al. JAMA 2014; 311:(6)579-586  
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Est. cumulative incidence of ESRD at 15 years:
• 30.8/10,000 in donors 
• 3.9/10,000 in healthy non-donors

Est. lifetime risk of ESRD, by age 80 years:
• 90/10,000 donors  
• 14/10,000 healthy non donors 

6-8 fold increase in relative risk of ESKD in donors

Absolute risks remain low and is well below that of general 
population

Risk of End Stage Renal Disease Following Live Kidney Donation.  
Muzaale et al. JAMA 2014; 311:(6)579-586  
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Mid- and Long-Term Health Risks in Living Kidney Donors: A Systematic 
Review and Meta-analysis. Ann Intern Med. O’Keeffe et al. doi:10.7326/M17-1235
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Mid- and Long-Term Health Risks in Living Kidney Donors: A Systematic 
Review and Meta-analysis. Ann Intern Med. O’Keeffe et al. doi:10.7326/M17-1235
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Risk Prediction
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Kidney-failure risk projection for the living kidney-donor candidate. 
Grams et al. NEJM 2016

Tool to predict a donor candidate’s long-term risk of ESKD 

5 million healthy participants
• Low-risk subgroups of general population cohorts
• Potentially eligible to donate

Median follow up of 4-16 years

Projected risk of ESKD based on:
• Demographic risks (age, race, gender)
• Risk related to health characteristics (BP, BMI, smoking etc)

Compared risk projections to observed incidence of ESKD at 15 year post 
kidney donation in 53,000 donors
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Projected Incidence of ESRD in the United States among Hypothetical Donor 
Candidates in the Absence of Kidney Donation.

Grams ME et al. N Engl J Med 2016;374:411-421
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Grams ME et al. N Engl J Med 2016;374:411-421

Projected Incidence of ESRD in the United States among Hypothetical Donor 
Candidates in the Absence of Kidney Donation.
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Grams ME et al. N Engl J Med 2016;374:411-421

Projected Incidence of ESRD in the United States among Hypothetical Donor 
Candidates in the Absence of Kidney Donation.
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www.transplantmodels.com
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www.transplantmodels.com
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Obstacles to estimates of ESRD risks of young living kidney 
donors. Steiner AJT 2019 and AJT Feb 2014

Only 10% of ESKD occurs by age 40 years, 50% after age 65

Incidence of ESKD aged 20: 30/million/year 
Incidence of ESKD aged 75: 1,560/million/year

Can ESKD be predicted by an algorithm that does not predict any specific disease?
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Obstacles to estimates of ESRD risks of young living kidney 
donors. Steiner AJT 2019 and AJT Feb 2014

Only 10% of ESKD occurs by age 40 years, 50% after age 65

Incidence of ESKD aged 20: 30/million/year 
Incidence of ESKD aged 75: 1,560/million/year

Can ESKD be predicted by an algorithm that does not predict any specific disease?

ESKD was modeled as a lifetime risk, where donors were considered at linear risk 
throughout their lives. 

However, ESKD occurs at increasing incidence with advancing age, mostly occurring >65 
years
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Significant lag time from the development of kidney disease to progression to ESKD

Donation is associated with 25-40ml/min loss in GFR

Significance of GFR loss is dependent on the rate of progression of subsequent 
kidney disease

Slowly progressive conditions, where GFR loss is lower, greater predicted effect of 
donation

Calculators may significantly underestimate lifetime risk of ESKD in younger donors 
due to short follow up

Obstacles to estimates of ESRD risks of young living kidney 
donors. Steiner AJT 2019 and AJT Feb 2014
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Cheng et al. Curr Transpl Rep (2017) 4:320-326

Schematic of GFR decline in live kidney donors
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Cheng et al. Curr Transpl Rep (2017) 4:320-326

~30-40mls/min decrease in 
GFR after donation 
shortens time to ESKD

Schematic of GFR decline in live kidney donors
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What About Older Donors?
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Substantial Loss of Nephrons in Healthy Human Kidneys with Aging. 
JASN 2017;28:313-320

NSG= Non sclerosed glomeruli
GSG= Globally sclerosed glomeruli
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Living Kidney Donors: Impact of Age on Long-Term Safety. AJT 2011 
11;(4):737-742

539 live kidney donors in Netherlands
Age <60 yrs: 432 pts, >60 yrs: 117 pts
Pre-donation eGFR: 96mls/min vs 80mls/min
Median follow up 5.5 years

Black line: <60yrs 
Gray line ≥ 60yrs

eGFR<60mls/min: 
80% vs 31%

No eGFR 
<30mls/min
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Risks of ESKD in older live kidney donors with hypertension. Al 
Ammary et al. CJASN 2019

2265 donors >50 years with pre-existing hypertension

15 year risk of ESKD:
• Hypertensive 0.8%
• Normotensive 0.2%

No increased mortality

Similar studies showing no increased risk of CV disease/mortality
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Need for age-appropriate GFR thresholds for donation?

KDIGO 2017: 
• GFR >60mls/min

BTS 2018: 
• Baseline GFR should be >2 standard deviations above mean for age
• >90mls/min for donors <30 years

CTS 2018:
• >90mls/min for < 30years
• >85mls/min for 31-40 years, 
• >80mls/min for 41-65 years, >75mls/min for >66 years
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CKD in African Americans post donation: Role of APO L1 
risk alleles
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APOL1 and Kidney Transplantation

13% of individuals of near-African ancestry carry 2 APOL1 risk 
alleles

Up to 20% in family members of those with ESKD

Elevated lifetime risk of ESKD

Renal transplants from donors with 2 risk alleles appear to have 
increased risk of graft failure

74% graft survival at 5 years, 54% at 10 years
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APOL1 Genotype and Renal Function in Black Living Kidney 
Donors. Doshi et al, JASN Apr 2018

136 Black donors with APOL1 high risk alleles

12 year follow up

Lower baseline eGFR (98mls/min vs. 108mls/min)

Lower post donation GFR (57mls/min vs. 67mls/min)

Faster decline in GFR (1.19mls/min/yr vs. 0.4mls/min/yr)

2 cases of ESKD
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Apolipoprotein L1 Gene Genotype and Kidney Outcomes After 
Living Kidney Donation. JAMA Intern Med 2026;186;(8):943-950.

Study visits 18.5 (16.9-20.5) years after donation

APO L1 Long-Term Kidney Transplant Outcomes Network (APOLLO)
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APOL1 risk alleles and Living Kidney Donation

Balancing donor risk with access to transplantation

Lack of predictive value of Apo L1 risk allele testing

Prospective APOLLO study results pending

Discussions regarding appropriate use of genetic testing

Opportunities for patient counselling and shared decision-making
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Summary



52

ESKD following live kidney donation remains a rare event

Significant variability in risk across patient groups

Other long term risks: hypertension, pre-eclampsia, gout, changes in LV 
mass

Risk factors for adverse outcomes: low nephron endowment, lower GFR 
at donation, ApoL1 risk alleles, and others.

Take Home Points:
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Younger donors may have elevated lifetime risk of ESKD due to unpredictable 
events

Prognosis for older donors appears dependent on GFR at time of donation – 
slope of GFR loss is similar to younger donors

Risk calculators may have some predictive value

Selected donors with lower GFRs may be safe to donate, however more data 
is needed. 

Take Home Points:
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Thank you!
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