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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
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Figure 2 : Region of association with nondiabetic ESRD on

MYH9 is associated with nondiabetic end-stage-renal disease in African Americans. 2008  chromosome 2.
Nature Genetics 40:10; 1185-1192 e T S os

o
Adj d ESRD incid b )
juste incidence rate, by
g
Ll
race categories (1996-2013) g
— Asian Black/Af Am Native AMerican = \White 5
1200
African American
& 900
[
>
=z
(=
i=l .
Z 60 Other Ethnic s
g Americans A s s B s
o — — S = 27 7
& 300 ® 7 P2
—— £ a0 / /:‘ NHS £ 1
g2 f.‘/‘/ SSAI(WT) S 6
§\So = sGiM (G1) B=0E 3
2 40 ETat1.2s : camm (G1) S
05 T T T T T 1T T T T T T ! g‘s"é’ . 'f:\” % %3"?"3‘;:'.:2 ;
9 97 98 99 00 01 02 03 04 05 06 O7 08 09 10 11 12 13 o 4 d (02) === 35
zg il dd (G2) = 82
\{ear 10" 10° 10° 10* 10¢ 10* ot
Data Source: Special I USRDS ESRD Datab: *Adjusted for age and sex. The standard population was the U.S. Raa faon
population in 2011. Abbreviations: Af Am, African American; ESRD, end-stage renal disease, [ s S p—— Dys e o E  erat1r
_ e IR, (o
ga " N8 g B I Q
g 28 ETat12R A~y g o —5 112 :gg'dq | ;
8180 o Eos e .
- . . . . . . S R B === S N,
Association of Trypanolytic ApolL1 Variants with Kidney Disease in 2 W, I ¢ %
o 0 * N i
> 6 8

African Americans Science 2010: 329:5993;841-845 ot T e o €A
.Gt M = G1IG2

CUTTING EDGE of TRANSPLANTATION

AMERICAN SOCIETY OF ¥ 2
AST ‘ TRANSPLANTATION CEOT




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)
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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)
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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

2 high-risk renal ] ]
alleles (G1, G2) Deceased donor kidney transplantation
VS.

0 or 1 high risk allele Living donor kidney transplantation

Biological mechanism

* Kidney donor -TK::::II!

NIH supported: APOL1 Long-term kidney transplantation
outcomes network (APOLLO)
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Kidneys from deceased AA donors with 2 APOL1 high risk alleles are associated
with increased risk of allograft failure and reduced function

Daniel (AJT) | Freedman (AJT) | Freedman (AJT)
2011 2015 2016

Transplant center 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 3.84 2.26 2.05

with 2 vs. 0/1 high risk variants (no 95% Cl) (95% Cl: 1.37-3.74) (95% Cl: 1.39-3.02)

..though most recipients of a donor graft with 2 APOL1 high-risk gene variants do not develop early allograft failure (? 2" hit)
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The effect of adjusting the present KDRI equation by using
APOL1 genotype instead of race adds more precision to the KAS

Table 2: Comparison of KDRIs and KDPIs, grouped by number
of APOL1 renal-risk variants

=D a9 J 1540 158 2016 The Amarican Soaety of Transplaxsation

e Il e Amstn foviey o Ponging Argim 0 or 1 APOL1
' -t variant 2 APOLT1 variants
KDRI equation Current Revised Current Revised

Effect of Replacing Race With Apolipoprotein L1

. - - . q: c M ‘:\A A A AA
Genotype in Calculation of Kidney Donor Risk Index i - -
Race 0179 NA 0179 NA
B. A Julian™*, R. S. Gaston', W. M. Brown™. genotype in KDRI better defines risk associated with APOL1 genotype NA 0.000 NA 0.411
A. M. Reeves-Daniel’, A K. Israni**, lidroys tmmplanted kom decessed Alrican Ameri- Hazard ratio
D.P. Schiadt®. 5. O. Pastan®. S. Mohan’ can donors, substantially improves KDRI score for S e " Rt E
B LFr "“" e D";'“ 85-90% of Mdneys offered, and enhances the link Race 1.196 NA 1.196 NA
— BRI Sar Wity Sof oot s APOL1 genotype  NA 1.000  NA 1.508*
KDRI 1.4972 1.2518  1.4689  1.8527**
The goal of the KDRI allocation system is to eliminate unrealized Scaling factor 1.2218 1221812218  1.2218

(for 2014)

allograft years by improving matching of kidneys and recipients
using estimates of organ quality and recipient longevity

Ten factors in the kidney donor are used to compute the 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 JulisiBAktal. AlT:2017
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Focal Global Focal Segmental Collapsing FSGS
Glomerulosclerosis Glomerulosclerosis (HIVAN)

“Hypertensive nephrosclerosis”

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

Odds Ratio=7.3

Proteinuria & nephropathy progression rate

+ sickle cell nephropathy
Freedman, Bowden & Rich. Brenner and Rector’s The Kidney 9'" Edition 2011 + severe Iupus nephritis
+ donor allograft failure
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Transgenic expression of human APOL1 risk variants in podocytes
induces kidney disease in mice. Beckerman P: Nature Medicine
(2017) 23:4;429-438
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Generation of a mouse model with cell-type-specific inducible expression of APOL1 variants
Evidence APOL1 variants cause kidney disease — not simply disease association
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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 2" trigger or hit)

4 Increased risk of CKD in AA living donors
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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 \*/ " Rt
A LACKS
(1920-1951)
—p—

Born In Roanoke on | Aug, 1920, Henrietta
lived here
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