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Learning Objectives

1) Through analysis of the biological basis for increased risk of kidney allograft loss in 
Americans of recent African ancestry (AA) and APOL-1 demonstrate an understanding of 
the biology and potential ethical, legal, social, and policy challenges that may accompany 
the translation of this new genomic knowledge into clinical transplantation and public 
health practice

2) Prospective Study of APOL1 in Kidney Transplantation:  NIH-supported APOL-1 Long-term 
Kidney Transplantation Outcomes Network (APOLLO) national study to assess whether AA 
kidney  donor APOL1 genotypes predict shorter allograft survival in recipients and the post-
donation health in living AA donors



African American

Other Ethnic
Americans

MYH9 is associated with nondiabetic end-stage-renal disease in African Americans. 2008 
Nature Genetics  40:10; 1185-1192

Association of Trypanolytic ApoL1 Variants with Kidney Disease in 
African Americans  Science 2010: 329:5993;841-845



Two high-risk variants in the APOL1 gene (G1 and G2) have increased high frequency
in Africa because they confer protection from Trypanosoma brucei rhodesiense infection
(sleeping sickness)  



Opportunity  for deeper understanding of disease mechanism (s) and 
personalized renal transplantation

2 high-risk renal
alleles/variants (G1, G2)

0 or 1 high-risk allele/variant (G0)



The presence of 2 high risk renal variants in AA kidney provides the mechanistic tapestry 
for earlier progression to non-diabetic end stage renal disease in AA

Deceased donor kidney transplantation

Living donor kidney transplantation

Biological mechanism

NIH supported:  APOL1 Long-term kidney transplantation 
outcomes network (APOLLO) 

2 high-risk renal
alleles (G1, G2)

vs.
0 or 1 high risk allele



Kidneys from deceased AA donors with 2 APOL1 high risk alleles are associated 
with increased risk of allograft failure and reduced function

Daniel (AJT) 
2011

Freedman (AJT) 
2015

Freedman (AJT) 
2016

Transplant center WF WF, UNC, UAB WF, UNC, UAB
Emory, DeKAF

Transplant subjects (renal) 136 675 1153

0 or 1 high risk APOL1 variants 114 (84%) 576 (85%) 981 (85%)

2 high risk APOL1 variants 22 (16%) 99 (15%) 172 (15%)

Follow-up (m) 28 24 36

Adjust hazard ratio for allograft failure 
with 2 vs. 0/1 high risk variants

3.84 
(no 95% CI)

2.26 
(95% CI: 1.37-3.74)

2.05 
(95% CI: 1.39-3.02)

…though most recipients of a donor graft with 2 APOL1 high-risk gene variants do not develop early allograft failure (? 2nd hit)



The effect of adjusting the present KDRI equation by using 
APOL1 genotype instead of race adds more precision to the KAS



APOL1 and living donor outcomes

Post-Donation:
Greater 
proportion have  
CKD 3 or lower

Doshi et al JASN 2018

Lower eGFR with 2 APOL1 risk alleles



Direct evidence linking APOL1 
gene to pathogenesis was 
challenging since this gene is 
only present in some primates
and humans



Generation of a mouse model with cell-type-specific inducible expression of APOL1 variants

Evidence APOL1 variants cause kidney disease – not simply disease association

Transgenic expression of human APOL1 risk variants in podocytes 
induces kidney disease in mice.  Beckerman P:  Nature Medicine

(2017) 23:4;429-438





APOL1 and kidney transplantation
2 vs. (0-1)APOL1 high-risk renal variants in donor

1 Increased risk of graft failure in the recipient 

2 Recipient APOL1 alleles – no impact on graft outcomes
(donor genotype drives outcome phenotype)

3 BUT, 4 – 5 subjects with high-risk kidney variants do not develop 
early graft failure (? requires 2nd trigger or hit)

4 Increased risk of CKD in AA living donors



Quo vadis…mandatory APOL1 genetic testing?

APOL1 Long-term kidney transplantation outcomes network 

(…prospectively assess whether AA kidney donor high-risk renal APOL1 variants 

predict shorter allograft survival in recipients and post-donation health in living 
donors
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http://www.theapollonetwork.org/

