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ABSTRACT

APOL1 is an autosomal recessive gene variant observed in the African American (AA) population and has been associated
with increased risk of chronic kidney disease includes related forms of Focal Segmental Glomerulo-Sclerosis (FSGS), human
immunodeficiency virus—associated nephropathy, severe lupus nephritis, sickle cell nephropathy, and focal global

glomerulosclerosis with renal interstitial and vascular changes.
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INTRODUCTION

There has been a critical need to assess the effects of APOL1
renal risk variants in transplantation because it long had been
recognized that renal allografts from deceased AA donors had
shorter allograft survival [1]. The presence of two APOL1
renal risk variants in deceased AA donors shortens survival of
their renal allografts independent of other traditional risk
factors. No prospective study has examined the potential
interaction of APOL1 genotype of the donors, deceased or
living, and recipients, or fully accounted for other factors that
likely reduce survival rates, including rejection, bacterial or
viral infections, recurrent disease, and donor specific anti-
HLA antibodies. APOL1 genotyping may have applications
for organ quality scoring in deceased donor kidney allocation,
and for the evaluation and selection of living donor candidates
[2].

LITERATURE REVIEW

The problem

The risk of kidney failure in AA is higher than in other
populations: 8% vs. 2%. This excess in risk is in large part
associated with traditional risk factors that disproportionately
affect this group such as diabetes, low socioeconomic status,
smoking and obesity [3]. Yet, in 2010, Genovese et al.
described that the Focal Segmental Glomerulosclerosis
(FSGS) and hypertension-attributed End-Stage Renal Disease
(ESRD) are associated with two independent sequence
variants in the APOL1 among African American individuals.
The prevalence of mutations of the APOL1 gene among Afro-
descendant patients with chronic kidney disease for the G1
and the G2 variants can be of 20-22% and 13-15%,
respectively [4].
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This higher incidence of G1 and G2 alleles in populations of
African ancestry is explained through positive selection, due
to a survival advantage provided by the APOL1 protein
against Trypanosoma brucei rhodesiense, which is the cause
of African sleeping sickness [5]. The history of APOL1 in
kidney transplantation begins with the observation of kidneys
donated by Afro-descendant are known to function for shorter
periods of time than kidneys donated by European Americans
[6]. Several studies in donors deceased and living evaluated
whether this difference was due to the presence of mutations
in APOLL1.

In these studies effects of APOL1 were independent of other
traditional risk factors known to adversely impact renal
allograft survival [7]. However, the mechanism by which
APOL1 causes shorter allograft survival is not fully
understood, Chen et al in a study of implant biopsy samples
from living and deceased black kidney donors with high-risk
and low-risk APOL1 genotypes to identify early differences
in morphometric parameters prior to development of clinically
evident renal phenotypes. APOL1 high-risk variant kidney
donors had a 15% lower podocyte density compared with
low-risk donors at baseline and this suggests recipients of
these Kkidneys are at increased risk of allograft dysfunction
from accelerated podocyte loss and increased susceptibility to
“second hits” [8]. It is uncertain whether there is a role for
screening APOL1-nephropathy variants in African Americans
who are potential live kidney donors, retrospective studies
suggest that transplantation of a kidney from a living donor
with two APOL1 risk variants can lead to FSGS with early
allograft failure in the recipient, and importantly, subsequent
ESKD in a previously healthy donor (Tables 1,2) [9].
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Table 1. Summary renal outcomes of studies in deceased donors with APOLL risk variants.

Author pu[l));liitzea%t)n Population P'r:;?)leLrlce Outcomes
Amber M. 1?(?&?:\ %eceased 16% donors with Graft survn{al In
: y donors . APOL1 risk
Reeves-Daniel 2011 two APOL1 risk ;
[6]. 136 resultant kidney variants varl.anis (HR
transplants 3.84; p=0.008)
Allograft
survival of the
high risk 2
58 (48.7%) APOL1 allele
119 African carried two group compared
B.T. Lee [10]. 2012 American kidney APOL1 kidney | to the low risk 0
transplant recipients disease risk or 1 APOL1
variants allele group (HR
0.96, 95% ClI
0.61-1.49,
p=0.840)
Graft survival in
14.6% donors APOL1 patients
Barry I. 2015 675 AA deceased with with a donor
Freedman, [11]. kidney donors two APOL1 risk | two APOL1-risk
variants variant (HR
2.26; p=0.001)
Renal allograft
survival in
14.8% donors recipients
Barry I. 2016 478 deceased AA with of APOL1-two-
Freedman [12]. kidney donors two APOL1 risk renal-risk-
variants variant kidneys
(HR 2.00;
p=0.03)
Table 2. The outcomes are summary.
Author pu[t))elli?a?ifon Population Pfggirllce Outcomes
Mean follow-up: 12 years
Donors with 2 vs. 0 or 1 APOL1 variants had:
APOL1 high- lower eGFR 57 + 18 vs. 67 + 15 ml/min per 1.73
risk (two risk m’; P=0.02
alleles; n=19;
Mona D Doshi [14] 2018 13_6 black living 14%) or low _ _
kidney donors risk (one or The proportion of donors developing
zero risk microalbuminuria was not different between the
alleles; n=117; two groups P=0.86.
86%)
Compared with matched healthy nondonor
controls annual decline of eGFR: 0.5 vs. 0.6
ml/min/1.73 m? P= 0.39.
31 donors of
62 Caucasian living African descent Early postdonation GFR 1 year after donation
. . kidney donors and 31 with low-risk between living kidney donors of
Francgois Gaillard
[15]. 2018 APOL1
. genotype (0 or
donozsecs)z;frlcan 1GlorG2 Caucasian and African origin
allele of




APOL1)

African donors had lower absolute eGFR
increase after donation compared with white
donors (+13.2 + 10.9 mL/min per 1.73 m*vs.
+18.1 + 11.2 mL/min per 1.73 m? P = 0.03).

DISCUSSION

For Francois Gaillard et al the results suggest that even
low-risk APOL1 donors have lower compensatory
response compared with Caucasian donors [10-13].
Therefore, APOL1 genotype may not be sufficient to
explain the discrepancy between donors of African descent
and white donors. The number of participants in each
group limited the statistical power. A large-scale study is
being done to improve outcomes after kidney donation and
kidney transplantation. The APOLLO is a national
observational study, and the purpose is to test kidney
donors (living or deceased) and Kidney transplant
recipients for variants APOL1 to determine whether they
impact outcomes [14]. There is a lot of controversy
surrounding the screening for APOL1 in AA live transplant
donors populations, its benefit are unclear in some reports,
as is the benefit of stratification by genotype in
postransplantation renal disease [15]. A 2019 survey
conducted in nephrologist and surgeons’ members of the
American Society of Nephrology, American Society of
Transplantation, and American Society of Transplant
Surgeons revealed that 87% of members believed that
APOL1 testing offers valuable clinical information about
AA live donor’s eligibility, yet only 4% offer it in routine
testing. This highlights the importance of providing a
framework that assist in the decision-making process of
ordering this test when it is indicated and highlights the
lack of clear guidelines and indications for it [16-17]. In
2020 the American Society of Transplantation referred in
relation to the universal application of APLO1 genotyping

of dead donors, the consensus was that it was premature to
include it in the algorithms for diseased donor kidney
allocation, considering there was a lack of nationwide
information [18]. Living donors programs have been
known to implement this screening in donors of African
ancestry, but a lot of controversy exists in regards to the
possibility that this may diminish the ability of persons of
African ancestry of gaining access to living donor kidney
transplantation programs further increasing an already
existing disparity. The 2017 KDIGO living donor
guideline indicates that the presence of two APOL1 RRV
is associated with an increased lifetime risk of kidney
failure, but that at this moment it cannot be quantified, or
serve as a contraindication for donation [19]. There are
ethical issues that must be considered when testing por
APOL1 RRV. It is important to explain the context in
which the exam is made and the meaning of the outcome
both for the donors and the recipients so that the people
involved can make informed decision.

CONCLUSION

African ancestry is associated with increased risk of
developing ESRD; the variants of APOL1 in deceased
donors have increased risk of graft failure maybe in
relation to subclinical, prodromal podocyte depletion in
donor Kkidneys trigger initial stress that predisposes
recipients to worse kidney outcomes. Although the current
literature is not sufficient to support new policies that
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introduce APOL1 genotyping into the practice of either
diseased or living donation.

REFERENCES

Friedman DJ, Pollak MR (2021). APOL1 nephropathy:
from genetics to clinical applications. Clin J Am Soc
Nephrol. 16:294-303.

Shah S, Shapiro R, Murphy B, Menon MC (2019).
APOL1 high-risk genotypes and renal transplantation.
Clin Transplant. 33.

Freedman BI, Pastan SO, lIsrani AK (2016). APOL1
genotype and kidney transplantation outcomes from
deceased African American donors. Transplantation.
100:194-202.

Genovese G, Friedman DJ, Ross MD (2010). Association
of trypanolytic ApoL1 variants with kidney disease in
african-americans. Science (New York, NY). 329:841.
Dummer PD, Limou S, Rosenberg AZ (2015). APOL1
kidney disease risk variants-an evolving landscape. Semin
Nephrol. 35:222.

Palanisamy A, Reeves-Daniel AM, Freedman Bl (2014).
The impact of APOL1, CAV1, and ABCBL1 gene variants
on outcomes in Kkidney transplantation: donor and
recipient effects. Pediatr Nephrol. 29:1485-1492.
Chakkera HA, O’Hare AM, Johansen KL (2005).
Influence of race on kidney transplant outcomes within
and outside the Department of Veterans Affairs. J Am
Soc Nephrol. 16:269-277.

Swanson SJ, Hypolite 10, Agodoa LYC (2002). Effect of
donor factors on early graft survival in adult cadaveric
renal transplantation. Am J Transplant. 2:68-75.
Reeves-Daniel AM, Depalma JA, Bleyer AJ (2011). The
APOL1 gene and allograft survival after Kkidney
transplantation. Am J Transplant. 11:10-25.

Lee BT, Kumar V, Williams TA (2012). The APOL1
genotype of African American Kidney transplant
recipients does not impact 5-year allograft survival. AmJ
Transplant. 12:1924.

Freedman BI, Julian BA, Pastan SO (2015).
Apolipoprotein L1 gene variants in deceased organ
donors are associated with renal allograft failure. Am J
Transplant. 15:1615.

Freedman BI, Pastan SO, lIsrani AK (2016). APOL1
genotype and kidney transplantation outcomes from
deceased African American donors. Transplantation.
100:194.

Chen DP, Zaky ZS, Schold JD (2021). Podocyte density
is reduced in kidney allografts with high-risk APOL1
genotypes at transplantation. Clin Transplant. 35.

Doshi MD, Ortigosa-Goggins M, Garg AX (2018).
APOL1 genotype and renal function of black living
donors. J Am Soc Nephrol. 29:1309-1316.

Gaillard F, Gribouval O, Courbebaisse M (2018).
Comparison of postdonation kidney function between
caucasian donors and low-risk APOL1 genotype living
kidney donors of African ancestry. Transplantation.
102:462-463.

Fuentes F, Kopp JB (2020). Launching APOLLO: the
role of APOL1 genetic variants in live-and deceased-
donor kidney transplantation. Kidney Int Rep. 5:252.


https://cjasn.asnjournals.org/content/16/2/294?WT_MC_ID=TMD01&utm_campaign=Clin_J_Am_Soc_Nephrol_TrendMD_1&utm_medium=cpc&utm_source=TrendMD
https://cjasn.asnjournals.org/content/16/2/294?WT_MC_ID=TMD01&utm_campaign=Clin_J_Am_Soc_Nephrol_TrendMD_1&utm_medium=cpc&utm_source=TrendMD
https://onlinelibrary.wiley.com/doi/abs/10.1111/ctr.13582
https://www.science.org/doi/abs/10.1126/science.1193032
https://www.science.org/doi/abs/10.1126/science.1193032
https://www.science.org/doi/abs/10.1126/science.1193032
https://www.sciencedirect.com/science/article/abs/pii/S0270929515000686
https://www.sciencedirect.com/science/article/abs/pii/S0270929515000686
https://link.springer.com/article/10.1007/s00467-013-2531-7
https://link.springer.com/article/10.1007/s00467-013-2531-7
https://link.springer.com/article/10.1007/s00467-013-2531-7
https://jasn.asnjournals.org/content/16/1/269.short
https://jasn.asnjournals.org/content/16/1/269.short
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-6143.2002.020112.x
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-6143.2002.020112.x
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-6143.2002.020112.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2011.03513.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2011.03513.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2011.03513.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2012.04033.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2012.04033.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-6143.2012.04033.x
https://onlinelibrary.wiley.com/doi/full/10.1111/ajt.13223
https://onlinelibrary.wiley.com/doi/full/10.1111/ajt.13223
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684443/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684443/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684443/
https://onlinelibrary.wiley.com/doi/abs/10.1111/ctr.14234
https://onlinelibrary.wiley.com/doi/abs/10.1111/ctr.14234
https://onlinelibrary.wiley.com/doi/abs/10.1111/ctr.14234
https://jasn.asnjournals.org/content/29/4/1309.short
https://jasn.asnjournals.org/content/29/4/1309.short
https://journals.lww.com/transplantjournal/FullText/2018/11000/Comparison_of_Postdonation_Kidney_Function_Between.12.aspx
https://journals.lww.com/transplantjournal/FullText/2018/11000/Comparison_of_Postdonation_Kidney_Function_Between.12.aspx
https://journals.lww.com/transplantjournal/FullText/2018/11000/Comparison_of_Postdonation_Kidney_Function_Between.12.aspx
https://www.kireports.org/article/S2468-0249(19)31601-8/fulltext
https://www.kireports.org/article/S2468-0249(19)31601-8/fulltext
https://www.kireports.org/article/S2468-0249(19)31601-8/fulltext

17.

18.

Shah S, Shapiro R, Murphy B, Menon MC (2019).
APOL1 high-risk genotypes and renal transplantation.
Clin Transplant. 33:1-8.

Gordon EJ, Wicklund C, Lee J, Sharp RR, Friedewald J
(2019). A national survey of transplant surgeons and
nephrologists on implementing apolipoprotein L1
(APOL1) genetic testing into clinical practice. Prog

Transplant. 29:26-35.

19. Mclintosh T, Mohan S, Sawinski D, lltis A, DuBois JM
(2020). Variation of ApoL1 Testing Practices for Living
Kidney Donors. Prog Transplant. 30:22-28.


https://scholar.google.com/scholar?q=related:XgJ3Lvs-kKoJ:scholar.google.com/&scioq=&hl=en&as_sdt=0,5
https://journals.sagepub.com/doi/full/10.1177/1526924818817048
https://journals.sagepub.com/doi/full/10.1177/1526924818817048
https://journals.sagepub.com/doi/full/10.1177/1526924818817048
https://journals.sagepub.com/doi/full/10.1177/1526924819892917
https://journals.sagepub.com/doi/full/10.1177/1526924819892917

