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CKD and African Ancestry

Patterns of kidney disease associated with African ancestry 

• FSGS

• Hypertensive nephrosclerosis

• Steroid resistant nephrotic syndrome

• HIVAN



§ CKD is a major public health 
problem

§ Estimated 3,2million people 
on RRT, with CKD incidence 
growing by 6% annually 
(WHO)

§ Cumulative lifetime risk for 
CKD varies by ancestry

§ African descent are the 
most affected (4X more 
likely than of European 
origin)

§ HIV CKD 18-50X increase 
in people of African descent

Rates adjusted for age and gender (USRDS 2012)

CKD prevalence
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APOL1 and APOL1-associated Kidney Disease

Martin R. Pollak, David J. Friedman; APOL1 and APOL1-Associated Kidney Disease: A Common Disease, an Unusual Disease Gene –
Proceedings of the Henry Shavelle Professorship. Glomerular Dis 25 January 2023; 3 (1): 75–87. https://doi.org/10.1159/000529227
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APOL1 Prevalence across Populations

Limou et al.
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Geographic Distribution of  APOL1 
Risk Alleles & Trypanosoma 

Brucei Subspecies

Limou S, Nelson G, Kopp JB, Winkler C



Human Diversity, Migration and Origins

Floyd Reed and Sarah Tishkoff



Spectrum of  APOL1 Nephropathy

Friedman DJ & Pollak MR



Prevalence of  APOL1 HR Genotypes 
in Different African Populations

Diana, N.E., Naicker, S. The changing landscape of HIV-associated kidney disease.
Nat Rev Nephrol (2024). https://doi.org/10.1038/s41581-023-00801-1



APOL1 High Risk Genotypes associated 
with Kidney Disease in USA and SSA

Aminu Abba Yusuf, Melanie A Govender, Jean-Tristan Brandenburg, Cheryl A Winkler, Kidney disease and APOL1, Human Molecular 
Genetics, Volume 30, Issue R1, 1 March 2021, Pages R129–R137, https://doi.org/10.1093/hmg/ddab024

https://doi.org/10.1093/hmg/ddab024


Hypertension 
OR 7 [Genovese et al. Science 2010]
2.57 in AASK Study (incr to 6.29 in advanced CKD) [Lipkowitz et al. Kidney Int 2012]

FSGS : OR 17 [Kopp et al. JASN 2011]

HIVAN: OR 29 [Kopp et al. JASN 2011]
OR 89 in our SA Study   [Kasembeli et al. JASN 2015]

Children with perinatal HIV infection: 
3X incr odds of CKD with high risk genotype
median age of 8.8 vs 14.3 years in those with 0 or 1 risk allele

[Purswani et al. JAIDS 2016]

Lupus nephropathy: OR 2.7-5.4

Sickle cell nephropathy: OR 3.4 [Limou et al. Adv in Chr Kidney Dis. 2014]

APOL1 in CKD



*The single HIV (+) CKD patient carrying the G1+M (A-G-I) haplotype is excluded from the table.

APOL1 genotype distribution among HIVAN, HIV (+) CKD, and HIV (-) CKD cases 
and Controls

78.9% of HIVAN were homozygous (G1/G1 or G2/G2) or compound 
heterozygotes (G1/G2), compared to 3.7% of the HIV (+) controls 
(P=1.2x10-14) and 1.9% of population controls (P=8·9x10-16) 

GENOTYPE
HIV (+) Cases and Controls HIV (-) Cases and 

Controls
HIVAN
N (%)

CKD
N (%)

Controls 
N (%)

CKD
N (%)

Controls 
N (%)

0 risk allele 2 (5.3) 22 (56.4) 34 (63.0) 26(66.7) 36 (66.7)
1 risk allele 6 (15.8) 12 (30.8) 18 (33.3) 12(30.8) 17 (31.5)

G0/G1 5 (13.2) 4 (10.3) 4 (7.4) 6 (15.4) 7 (13.0)
G0/G2 1  (2.6) 8 (20.5) 14 (25.9) 6 (15.4) 10 (18.5)

2 risk alleles 30 (78.9) 5 (12.8) 2 (3.7) 1 (2.6) 1 (1.9)
G1/G1 8 (21.0) 1 (2.6) 0 (0.0) 0 (0.0) 0 (0.0)
G1/G2 19 (50.0) 2 (5.1) 0 (0.0) 1 (2.6) 0 (0.0)
G2/G2 3 (7.9) 2 (5.1) 2 (3.7) 0 (0.0) 1 (1.9)
Total 38 39 54 39 54

APOL1 in HIVAN, CKD and Controls

Kasembeli et al. JASN 2015 



Distribution of  APOL1 GENOTYPES IN UK

Hung RKY et al.  GEN-AFRICA Study Group. Sickle Cell Trait and Kidney Disease in People of African Ancestry With HIV. 
Kidney Int Rep. 2021 Dec 13;7(3):465-473. doi: 10.1016/j.ekir.2021.12.007. PMID: 35257059; PMCID: PMC8897676. 



APOL1 and Kidney Disease In Children in the 
DRC

Ekulu PM, Nseka NM, Aloni MN, Gini JL, Makulo JR, Lepira FB, Sumaili EK, Mafuta EM, Nsibu CN, Shiku JD. Prévalence de la protéinurie et son association 
avec le VIH/sida chez l'enfant à Kinshasa, Congo [Prevalence of proteinuria and its association with HIV/AIDS in Congolese children living in Kinshasa, 
Democratic Republic of Congo]. Nephrol Ther. 2012 Jun;8(3):163-7. French. doi: 10.1016/j.nephro.2011.09.004. Epub 2011 Nov 3. PMID: 22056079.



APOL1 Risk Variants in PWH in West Africa & Cameroon

No direct association between APOL1 HR and eGFR change over time. 
Among the 2LADY cohort participants, those with both APOL1 HR and high baseline viral load had a faster eGFR 
progression (β = −3.9[−7.7 to −0.1] ml/min per 1.73 m2 per year, P < 0.05) than those with LR genotype and low VL.

Kabore NF et al. APOL1 Renal Risk Variants and Kidney Function in HIV-1-Infected People From Sub-Saharan Africa. 
Kidney Int Rep. 2021. 16;7(3):483-493. doi: 10.1016/j.ekir.2021.10.009. PMID: 35257061; PMCID: PMC8897309.





Progression to ESKD according to APOL1 Status

Foster et al.



Parsa et al. NEJM 2013; 369: 2183-96

APOL1 and CKD progression in AASK Cohort



Associations between APOL1 HR Genotypes
 & Renal Outcomes

Hung et al. KI Reports, 2022



APOL1 and CKD

• 3030 young adults with preserved GFR in the Coronary Artery Risk Development 
in Young Adults (CARDIA) study. 

• Study population: white (n=1700), high-risk black (two APOL1 risk alleles, n=176), 
and low-risk black (zero/one risk allele, n=1154). 

• Mean age  35 years, 
• mean eGFRcys was 107 ml/min per 1.73 m2

• 13.2% of blacks had two APOL1 alleles. 
• OR (95% confidence interval) for incident albuminuria

• 5.71 (3.64-8.94) for high-risk blacks
• 2.32 (1.73-3.13) for low-risk blacks. 
• 1.21  for whites (0.86-1.71). 

• high-risk blacks had a 0.45% faster yearly eGFRcys decline over 9.3 years 
compared with whites. 

• Low-risk blacks also had a faster yearly eGFRcys decline compared with whites
• blacks with two APOL1 risk alleles had the highest risk for albuminuria and 

eGFRcys decline in young adulthood, whereas disparities between low-risk blacks 
and whites were related to differences in traditional risk factors.

Peralta et al. JASN 2015



FSGS and APOL1 in Children
• The FSGS Clinical Trial involving 138 children and young adults 
• Randomized to cyclosporin or mycophenolate mofetil plus pulse oral 

dexamethasone with a primary outcome of proteinuria remission. 
• Two APOL1 risk alleles were present in 27 subjects[four did not self-

identify as African American, and 23 of 32 (72%) self-identified African 
Americans].

• APOL1 risk genotype 
• tended to present at an older age
• had significantly lower baseline eGFR
• more segmental glomerulosclerosis and total glomerulosclerosis, 
• more tubular atrophy/interstitial fibrosis
• more collapsing variants in those with the risk genotype (P=0.02), although this 

association was confounded by age. 
• APOL1 risk genotype did not affect response to either treatment regimen.
• Individuals with the risk genotype were more likely to progress to ESKD 

(P<0.01). 

Kopp et al. JASN 2015



Children with SRNS/FSGS (Biopsy-proven) and 
Progression to Advanced CKD

Wanatanabe et al. Ped Nephrol. 2021



Pathways leading from Genetic 
Susceptibility to Clinical Kidney Disease

Adapted from Freedman & Skorecki

COVID-19 IFN



Response to ART

• Response to ART
• Rapid progression of HIVAN to ESKD if no/under-Rx 

[Kalayjian, 2010; Fine, 2012]
• 3x incr risk of ESKD in non-HIVAN in spite of effective 

ART/RAAS [Fine, 2012]

• APOL1 status, viral suppression and kidney 
function

• 2.5x decline in eGFR with high risk APOL1 genotype if 
poor viral suppression in the Multicenter AIDS Cohort 
Study [Estrella, CID 2015] 



Decline in Renal Function related to Viral 
Suppression and APOL1 Risk Genotype

Solid line signifies the APOL1 high-risk group while the dashed line signifies the low-
risk group.     Estrella, CID 2015



Renal Histology in PLWH

Diana, N.E., Naicker, S. The changing landscape of HIV-associated kidney disease.
Nat Rev Nephrol (2024). https://doi.org/10.1038/s41581-023-00801-1



Gbadegesin et al. Glomerular Dis 2024 

APOL1 protective M1 p.264K Variant



Mitigation of  Risk of  CKD and ESKD 
among MVP Participants

Hung AM et al. J Am Soc Nephrol. 2023 Nov 1;34(11):1889-1899. 



Association of  Genetic Variants with eGFR Decline (%/yr)
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