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Annual ESRD incidence rates (USRDS 2018)

APOL1





Freedman BI et al AJKD: 21;387-393, 1993

African American pedigrees

(black boxes = ESRD cases) 

Disparate causes of ESRD seen 

in these families - but not other 

ancestral populations

Suggested an over-arching 

single gene cause of ESRD  

No diabetes, low level proteinuria



Giulio Genovese*, David J. Friedman*, Michael D. Ross, Laurence Lecordier, Pierrick 
Uzureau, Barry I. Freedman, Donald W. Bowden, Carl D. Langefeld, Taras K. Oleksyk, 
Andrea L. Uscinski Knob, Andrea J. Bernhardy, Pamela J. Hicks, George W. Nelson, 
Benoit Vanhollebeke, Cheryl A. Winkler, Jeffrey B. Kopp, Etienne Pays, Martin R. Pollak
Science 329: 841 – 845, 2010

Association of trypanolytic apoL1 variants with 

kidney disease in African Americans

XXXXX

Two risk variants (G1G1, G2G2, G1G2) cause CKD: autosomal recessive 
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APOL1 variants are the cause of kidney disease



APOL1 - strongest genetic association in 

complex human disease

Frequency of renal-risk variants in African Americans: 

13% two copies = RISK [5.33 million people]

39% one copy   =  CARRIER

48% no copies  

 Risk variants virtually absent in European, Asian and 

Hispanic populations

 Population attributable risk in FSGS & HIVAN is 70%

 APOL1 only found in humans, gorillas and baboons

Sickle cell variants are present in ~8% of the African 

American population



Spectrum of APOL1-associated nephropathy

Solidified
Glomerulosclerosis

Hypertensive nephrosclerosis

Focal Segmental
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Proteinuria & nephropathy progression rate

Freedman, Bowden & Rich. Brenner and Rector’s The Kidney 9th Edition 2011

Odds Ratio=7.3 OR=17 OR>29

+ sickle cell nephropathy

+ severe lupus nephritis

+ donor allograft failure



• Excess risk of non-diabetic CKD in 

African Americans, relative to European 

Americans

• Poorer outcome in lupus nephritis among 

African American patients

• Shorter renal allograft survival in kidneys 

transplanted from African American 

donors 

APOL1 causes ~30-35% of ESRD in 

African Americans and contributes to:



APOL1 genotyping could revolutionize 

kidney transplantation

• Now employed by many transplant programs to 
assess potential living kidney donors

• The NIH APOLLO Consortium is assessing 
APOL1 in deceased & living donor kidney 
transplantation 

• APOL1 genotyping may:

– Better define donor quality (change organ allocation)

– Improve donor-recipient match with longer graft fxn

– Reduce the discard rate of kidneys 

– Lead to more kidney transplantations 

– Improve safety in living kidney donation
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Donors Other Races

Donors African Ancestry



Survival of transplanted kidneys from African American donors

Reeves-Daniel & Freedman Am J Transplant 2011

Similar to European

Donor kidney outcomes

The majority of failed allografts from 2 risk-variant donors had APOL1-associated lesions

Recipient APOL1 genotypes do not impact outcomes (not a circulating factor)



1153 DDKT transplants

…. 624 unique donors

113 transplant centers



Freedman BI, et al. Transplantation 2016



ALLOCATION OF KIDNEYS 

Goal of new KDRI allocation system: eliminate unrealized allograft years by

improving matching of kidneys and recipients using estimates of organ quality

and recipient longevity

10 factors in deceased kidney donors contribute to KDRI: age, height, weight,

ethnicity (African American vs. non-African American), history of hypertension,

history of diabetes, cause of death – stroke, serum creatinine, hepatitis C status,

donation after circulatory death



Changes in allocation based on 
APOL1

0/1 APOL1 RRVs

KDRI

Current

1.4972

KDPI

Current

71%

2 APOL1 RRVs

KDRI

Current

1.4689

KDPI

Current

69%

Julian, Freedman, Divers 2016 AJT



Changes in allocation based on 
APOL1

0/1 APOL1 RRVs

KDRI

Current Revised

1.4972 1.2518

KDPI

Current Revised

71% 53%

2 APOL1 RRVs

KDRI

Current Revised

1.4689 1.8527

KDPI

Current Revised

69% 88%

P value 2.2x10-16
Julian, Freedman, Divers 2016 AJT

85% frequency 15% frequency



12 year follow-up of 136 African American living kidney donors





• There is a need to improve safety of living kidney donation in African Americans

• APOL1 genotyping may reduce post-donation kidney failure in African Americans
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