21°

MaveAAnvio 2 - 4
TUVESPIO Ackepppiov 2021 - ONASSIS
METQUOOXEVGEWV  Méyapo Mouatkric ABnviv ' i il
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EvayyeAia Ntouvouon,
Entikoupn KaBnyntpla Nedpoloyiog pe Eudoon ot LETOPOOXEVOELG,
Noavenotnuiov lwavvivwv



Current status of Living Kidney Donation —
OPTN/SRTR Annual Data Report 2019
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Eurotransplant Member Sates

Eurotransplant:
donation, allocation,
transplantation

and waiting lists

2.8.4 Transplants (living donor) in Eurotransplant,

by organ
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2.12.1 Kidney waiting list dynamics in Eurotransplant
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Metapooxevoelc Nedppou otnv EAAada 2001-2021 - EOM

Adtec Opyavwv
, 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2001 2002 2003 2004 2005

Avadepbév
EykedaAikol
©avartol
AflomtoLn ot MéEoog XpOVOoG QVALOVAG
wG AdTEG OTO UNTPWO 8,8 Xpovia
AelktnC Awpeg4
Opyavwv (B0TeC
VA EKOTOUHUPLO
nAnBuaopou)

110 57 109 204 146 106 83 120 133 109 135 75 59

45 79 77 62 50 39 51 67 45 61 48 34

3,6 9 65 41 72 70 56 45 35 46 61 41 55 4,4 3,1

MetapooxeVoEeL Zupnaywv Opyavwv

ATIO TITWHATIKO . 5105 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2014 2017 2018 2019 2020

601tn

Nedpou 74 107 134 116 167 144 101 186 116 76 139 130 107 90 63 75§ 108 72 110 86
2YNOAO 74 107 134 116 167 144 101 186 116 76 139 130 107 90 63 75§ 108 72 110 86
A ’ Iv I 4

o Z(lf e 8 8 79 76 69 63 87 52 34 32 46 41 44 42 35 49 68 69 68 89
Nedpou

FENIKO 2YNOAO 161 192 213 192 236 207 188 238 150 108 185 171 151 132 98 124\ 212




Metapooyxevon ano {wvta d0tn

Me otoxo tTnv avénon Tou aplOpoU TwV LETAUOOXEVOEWV KoL TNV
KAALP N TWV AUENUEVWV AVOYKWVY VLol VEDPLKA LLOCYEVU LOTAL. ..

H dwpea aro Zwvta Aotn mPEMEL va KATAOTEL akpoywviaio¢ Aido¢ tou
TTPOYPAUUATOC OWPENC KAl UETOUOCXEUONG...

Me NpolnoBeon ywa to 601N
EAdxLotocg Kivbuvog Apecog Kol LoKpOoTpOBecOC
yla tn vedpLkn AsLtoupyia Kal tnv vyeio tou

MNoarti ...Ta NAeovektnpata Zwoog
Preemptive petapooyeuvon
KaAUtepn emiBiwon aoBevn Kal LOOXEVUUATOC
MwkpOTEPOC XPOVOC Tapapovig otnv AMK
KatadAANAOC TIPOUETALOOXEUTIKOC EAEYXOC SOTN
Kol ATt
MNpoypappatiopevn XK eméppBaon
MwKpOTEPO KOOTOC




OPTN

ORGAN PROCUREMENT AND
TRANSPLANTATION METWORK

National data

o JSyxebov 1/3 mdavoi {wvtec 5OTEC VEQPPLKOU HOOXEUUATOC artoppintovral AOyw
AZYMBATOTHTAZ ue to Anmrn.

H acuuBarotnta apopa site o€ ABO €ite o€ HLA acuuBarotnta.

e 2 KUPLEC OTPOATNYLKEC VAl EEMEPOLOTEL ALUTO TO EUTIOSLO: VOULOTIOLNOoN
TMPOYPOAUUATWY HETAROOXEVCEWV AVTOAAAYAC LOOXEUHATWY (Xlaoth, aAvoida
HETOUOOXEVOCEWV K.Q) | anevatcOntomnoinon tov 801N

Kher et al, Transplant International 2020

Organ Procurement and Transplantation Network.
National Data. Accessed June 1, 2020.
https.//optn.transplant.hrsa.gov/data/view-data-reports/national-data/#



1" emituxnuévn woa petapooxevon 1954
£w¢ to 1980...

Nobel Prize Laureate Joseph E. Murray, MD,
Periormed the First Successiul Kidney Transplant
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Movadikag Tumog {woog LETOLUOOXEVGNG

KateuBuvopevn — apeon dwpea
2 ouyyevn €€ aiuartoc - yeVETIKN-ouvaloInUAaTIKNA
ouvbdeon dotn-Annmtn

“the only remaining problem was the ethical decision concerning the
removal of a healthy organ from a normal person for the benefit of someone else”

Joseph Murray, Nobel Lecture, December 1990




Ano to 1980 kat Uetd ....
Tafwvounon tunwv dwpeac ano {wvta d0tn

A. KateuBuvopevn — apeon dwpea

(a) o€ ouyyevn €€ aiuaroc (yevetikn-ouvatodnuarcikny covéeon dotn-Anmtn)

(B) o cuvaloOnuatkd aAAd OxL yevetikd ouvdedepévo Anmen (ouluyo, cuvtpodo, otevo ¢ilo)
(V) o€ yeVveTIKA Kol cUVALOONUOTIKA U oUVOEOUEVO ANTTTN - AECH AATPOULOTIKA dwped

Alevpuvong tnG «Se€aevS» TwV {WVTWV S0TWV

KaArc mototntac pooxevpata - uyleic dotec/ E¢aodpaiion oupBatotntog (ABO-HLA)

*2 Non-Directed Donation:

. Mn katevBuvopevn dwpea - avwvuun dwpea
(o) og AATITN OTO UNTPWO VOOV Ao amoflwoavta §0Tn

(B) oe npdypoappa avtal\ayrc LOOXEUUATWY METAED (EUYAPLWV HE '3 Paired Donations (Kidney Only):
™ Stadkacio domino




3179 H Adaipeon opyavwv anod {wvta §0Tn EMLTPENETAL LLOVOV OTOV
T(POKELTOL VAL YLVEL LETALOOXELON:
o) otov ouluyo Ttou,
B) oe acBevr) pe Tov omoio o 66tNC ouvdEetal pe cUUPwWVO eAeVBepPNC

EOHMEPIZ TH2 KYBEPNH2ZEQ> oupBiwonc (v. 3719/2008), dvw TWV TPLWV XPOVWY,

Y) o€ cuyyevi pExpL ko tov 4o Babuod €€ alpatoc, os subeia } MAGyLa

THZ EAAHNIKHZ AHMOKPATIAXZ VPO,
TEYXOZ NPQTO Ap.GMou 150  ©O) OE GUYYEVA UEXPLTO 20 Babuo € ayyloteiag,
27louviou 2011 €) O€ TIPOCWTIO LLE TO OTIOLO €XEL TPOOWTILKK OXEON KAl CUVOEETOL
NOMOS YT APIOML 3564 ouvaloOnpatikd (ddeta and tov E.0.M. & cupdwvn yvwpn pn apelpo-
Awped kat yetaudoxeuon opydvwy kat dAAeg dlatdEelg usvn q Enl'[ponﬁ q)

{) €dv bev uTtapyxeL LotooupPatotnta petal 2 vumoPpndblwv Anmrtwv
pHooxelpatoc Kat Tou {wvta cul{Uyou TOUC [ CUYYEVH Toug e BaBud
OUYVEVELOGC WG AVW, AAAA UTIAPXEL LOTOCUUBaTOTNTA LETAEY
Tou gvoc urtoPndLou AQmen Kat tou {wvta culuyou ] CUYYEVH TOU
aAlou, enitpEnetal n Swped opydvwy apotBalia, (anodpaocn EOM)

' n) O nep. (ot) kat (0) edappdlovral Kol OTLC TEPUTTWOELS TwV uTtoYn-
S diwv Sotwv e mep. (€) (ouvatoBnpatikot SOTeC), edpdoov n ENewdn

AHNTHZ ocuppatotntag SLAMIOTWVETAL LETA armd Tn xopriynon tng adsLag

- TOUEOM tn¢ map. 1.
avuprog(a)

— oT) av o0 ocUIUYOC | CUYYEVNC LE TOV aVWTEPW PaBUd cuyyEvelag,
aoBevoug, ou xpnleL LETAOOXELONG, EMIBUMOUV va KAvouv dSwped Tou
avaykaiou opydvou, aAAd dev umtdpyeL LotooupBatotnta,

otstwovedt) TipaypaToToLE(TOL N adalipecn TOU OpyAvou Kal TaUTOXpova 0 acBevng
TIPOTACOETAL 0TNV Katataén oto EBvikd Mntpwo,

E€ ayxlotelog E€ aipatog

Tamnnoug/yLlayLd

Tog/képn Afren

Awoéyyovog(n)




TYPES OF KIDNEY PAIRED DONATION

Two-pair exchange

Domino kidney paired donation

Bridge donors forming chains of transplantation
(Nonsimultaneous, Extended, Altruistic-Donor Chain, NEAD chain)
Advanced donation and "voucher" for future kidney TX
Living-donor kidney shipping

Compatible pairs (in the KPD creates additional TX opportunities
for incompatible pairs)

Quasi-compatible pairs
Trans organ paired exchange

Mot suitable for Kidney danation ey
reciplent

[ Donor ] [Recipient

Voucher| s le———— Live donor ending
a future chain

@

Mot suitable for lver donation Liver

recipient

Domeor 1
Duoimecr 2

Altruistic donor
Donicr 1 or

Good Samaritan
Duoimecr 2

Reciplent 2

Recipient
on the deceased-donor

waiting list

15t silgice reciplent
fom LINC'S mabch ron




National and multicenter KPD programs with nationwide reach

Program Country Remarks
Dutch PKE program The Metherlands « Started in 2004 by 8 transplant centers in collaboration with the Dutch
[11,59-62] Transplant Foundation
« Donors travel to the recipient’s center
« Has a central histocompatibility laboratory 3’

« From 2004 1ill 2014 — 685 pairs registered — 529 (77%) transplanted
« 90 patients transplanted through the domino paired donation

UK living kidney sharing UK « Started in 2007 ,.; '
scheme [14,15,63] * The largest European PKE program ® y 4
« 1000th PKE done in 2019 R
« Accepts ABOi matches in exchange
Spanish PKE program Spain « First exchange performed in 2009 " <
[15,64] « Till 2016 performed 142 PKE | programnes  greposaton, o xcharges | i
» Accepts ABCi matches in exchan ——
Canadian kidney paired  Canada + Started in 2009 Eurupean Network for Collaboration on
donation program » Total 742 transplants done till 1st Kldney Exchange Prﬂgrﬂmmeg [ENCKEP}
[12,65] « Donors travel to the recipient’s cel
Australian and New Australia and New « Started as PKF nronoram in 2010 in Arnstrana  ratar ininan By Newr 7ealEann
Zealand paired kidney Zealand L Czech
exchange (ANZKX) . ] ; ] L
142.66] Austia  Bolgim  Republic  France  Maly  Metherlands  Poland  Portogdl  Spain UK Sweden  Switzertand
National kidney registry ~ USA * S First exchange in KEP: 20%X 13 14 1 14 07 4 15 13 09 07
[16,21,22] * N Altnuistic doner chains possibla? v x ¥ x ¥ ¥ x ¥ v v x x
: L (ompaiible pairs/ couples participate? x x ¥ % ¥ v v X v v v ¥
Alliance for paired LSA . § Multiple donors register for one patient? ¥ " ¥ K ¥ K v v v v v ¥
kidney donation nize [ncompatible transplants allowed within KEP? v x v x x x x x v v v v
[35.52,67,68] P Single lab carries out crossmatching after irtual matching? v v v x x v x x x x * *
. p Simultaneous surgery required for an exchange in KEP? v v x ¥ ¥ v x ¥ v v ¥ v
« € Organg usually trave! (0] or donors (077 D 0 0 0 ] 0 0 0 0 D
by | Matching process every x monihs (NR = not reguiar NA NA 3 3 NR 3 3 { 3 na 3
UNOS [10] USA * P |ongest exchange already conducted 3 3 [ ? i 4 ] ] ] ] na na
;rac Longest chain already conducted na na b na b ] na na b ] na na

« Around 35% matching rate

enckep_wgl_handbook2-20210407142449-156  Biro et al, Transplantation 2019  Kher et al, Transplant International 2020



In 2019, there were 1118 KPD TX in the US, approximately 16% of all LKD

Paired kidney donation compared to living kidney CJ AS N
donation: What is the long-term data? ot ount s Ameton St ey
National Kidney Registry paired donation recipients are 5-year 7-year S-year 7-year

facilitates kidney paired donation more likely to be... Graft failure  Graft failure  Mortality Mortality

National

black :&% bl 6.4+ 8.7+ 6.8» 10.9:

. ’ N = 2363
Donor female 2 Control

living donor 7 .29,
eeeo00e | U

hyper- eooceoe
immunized ogeoe@ee | Uil

unrelated
living donor 7.3%

2 © o % N = 25,900
Recipient transplant \-
% Control
public insurance m paired donation 8 .0%
N = 4635

Conclusions Even after transplanting patients with greater risk factors for David B. Leeser MD, Alvin G. Thomas, Ashton A. Shaffer, et al. Patient and Graft

T FS o s L o 1 e e Pk sk () s L s\ caye | Survival after 10 Years of National Kidney Paired Donation. CJASN doi:
Gitcodias 10.2215/CJN.06660619. Visual Abstract by Joel Topf, MD, FACP

David B. Leeser et al. CJASN 2020;15:228-237

v'2363 consecutive KPD
transplants

v'between 2008 and 2017
v'through the National
Kidney Registry, a
voluntary KPD network

v'Adjustment for a
number of recipient,
donor and transplant
factors

CJASN

Clinical Journal of the American Society of Nephrology

©2020 by American Society of Nephrology



A Open.

Association Between Donor-Recipient Biological Relationship
and Allograft Outcomes After Living Donor Kidney Transplant

S. Ali Husain, MD, MPH; Kristen L. King, MPH; Navin Sanichar, BA; R. John Crew, MD; Jesse D. Schold, PhD, MStat, MEd; Sumit Mohan, MD, MPH

v'72 980 transplant donor and recipients included in the study / OPTN 1/2000 — 12/2004
v' 43174 (59%) donors and recipients were biologically related
v'29806 (41%) were UNRELATED

Primary outcome: death censored allograft failure

4

Although both groups of allografts displayed similar unadjusted
death-censored survival, allografts from living UNRELATED transplants
had LONGER SURVIVAL AFTER HLA MATCHING

(HR, 1.05; 95%Cl, 1.01-1.10; P =.03)

JAMA Network Open. 2021:4(4):e215718.



Association Between Donor-Recipient Biological Relationship
and Outcomes After Living Donor Kidney Transplant

Unadjusted Model 1 Model 2 Model 3

LD focos Bualug LD [oce O]y Dol LD joce )y Doglup LD fnee (1) Eaalug
Death-censored graft failure
Donor related to recipient, 1.01{0.97-1.04) a7 1.26(1.21-1.31) <, 001 1.06 (1.02-1.11) 05 1.05 (1.01-1.10) 03
full cohort
Uonor related to recipient, UL e 100 2b .08 (0.00-1.20) Al T8 (0.80-1.25) oF T 03 (055 1.24)
cystic kidney disease
Donor related to recipient, 0.95(0.91-0.98) 004 1.2(1.15-1.25) <. 001 1.07 (1.02-1.11) 005 1.05(1.01-1.10) .03
noncystic kidney disease®

1.12(1.01-1.23) .03

....genetic or socioenvironmental factors are associated with this finding
1.02 (0.98-1.08) 20

...may not be generalizable to other countries given known differences in
outcomes for US vs other kidney transplant recipients

1.12 (1.08-1.15) =001

1.06 (0.92-1.21) 43
cystic kidney disease®
Donor related to recipient, 0.96 (0.53-0.59) ooz 1.11(1.07-1.14) <. 001 1.13(1.10-1.17) <001 1.12 (1.08-1.16) <001
non-cystic kidney disease”
Donor related to recipient, 1.05(0.98-1.12) A7 1.17(1.07-1.27) <. 001 1.13(1.03-1.23) 06 1.11(1.02-1.21) 02
donor African American®
Donor related to recipient, 0.95 (0.95-1.00) L) 1.11(1.07-1.15) <. 001 1.11(1.07-1.15) <001 1.10(1.06-1.14) <001
donor not African American®
Recipient death
Donor related to recipient, 1.00{0.96-1.03) .a8 1.05(1.01-1.10) 02 1.07 (1.02-1.12) 003 1.06 (1.01-1.11) 02
full cohort
Donor related to recipient, 0.95(0.82-1.11) 54 0.99 (0.83-1.18) 04 0.96 (0.80-1.15) 64 0.95 (0.79-1.15) 62
cystic kidney disaase®
Donor related to recipient, 0.95(0.91-0.98) LI E] 1.00{0.96-1.0%) .ag 1.08 (1.03-1.13) A0z 1.06 (1.01-1.12) 01
non-cystic kidney disease®
Donor related to recipient, 1.11(0.93-1.24) .09 1.13({0.99-1.29) 07 0.99 (0.86-1.14) 01 0.98 (0.85-1.12) 74
donor African American®
Donor related to recipient, 0.99(0.95-1.02) 55 1.05 ({1.00-1.10) 05 1.05 (1.00-1.10) 06 1.04 (0.99-1.09) 16
donor not African American®

Husain et al, JAMA Network Open. 2021



Desensitization Rates for NKR Transplants are Dropping
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[ Desensitization

===NKR Transplants

2013
17.3%
284

As paired exchange volume has
increased, the use of desensitization has
decreased

6.3%
I 5.0%
2014 2016 2017
12.0% 6.3% 5.0%
276 334 361
EEmDesensitization =——NKR Transplants

www.kidneyregistry.org edministrative database; transplants through 5/1/19
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200
150
4% 4.5%
100
50
2018 2019 Annualized
4.2% 4.5%
457 471

Patients with a calculated panel reactive antibodies (cPRA) lower than 99% can
generally find a clean match through the NKR in less than 6 months...

D'Alessandro et al, Curr Opin Organ Transplant 2019



AleVpuvon tnG «de€aopevnc» TwWV {WVTWV S0TWV — ELOLKEC OUASEC

2. AcupBartec TX -
AteUpuvon

TWV KpLtnpiwv
armodoxnc (wvta
dotn

- KatevuBuvopevn apeon dwpea
XWPLC YEVETIKN N

ouVaLOBNUATIKI) CUVEED 4 , )
, H ) , i : AcuppBatotnta ABO
- Eppeoa katevBuvouevn dwpea A A h
- Mn KateubuvopEevn — AVWVU N OU“B(H,OT”T = Elessmate
5wped HAKLwWHEVOL
Me cuvoonpotnteg (oplako eGFR, AY, ZA,
\T[OLXL'JGOLpKOL, AoLUWEELG)

KaAnc molotntog

LOOXEU LOTA - UYLELC OOTEC

E€¢aoddaAion cupBatotnrag Oplaka pooxeupata Kot 50TeG

(ABO-HLA) YynAoU avoooloylkoU KivdUuvou
HLETAHOOXEVOELC




Living Donors: ABO Incompatible Kidney Transplant

Living Donor Exclusions

ABOi highest for blood type O
| ~20%
Other

Exduded Medical Non-Medical Incompatibliey

slaly (N=45/79) aOman (N=3468) = Stanford (N=229/434)

Gentry et al. AJT 2005

Lapasia et al, Clin Transp. 2011, Romagnoli et al, Transp. Proc 2013
Mohsin et al. Exp Clin Transp 2010, Gentry et al. AJT 2005
Kasiske et al. Clinical Transplantation 2021

Target isoagglutinin Ab titers to ABO
blood group of 1:16 or less to
proceed with transplantation

Treatment Approaches

o Physical Removal of antibodies
** Plasmapheresis

** Immunoadsorption

o Targeting the B cell compartment
+»* Splenectomy
% Anti-CD20
+* Proteasome inhibition
% IVIG
o Maintenance
Immunosuppression
¢ Control of alloimmune response




ABO Incompatible Living Transplantation outcomes

e ABOivs ABOc KTx, 1995-2010
» |Increase in graft loss,
especially within 1%t year

» No difference in patient
survival

ABO Incompatible: 738

ABO Compatible Matched cohort: 3679
Matched : age, year of transplant, PRA,
XM status, dialysis vintage, diabetes

* ABOi vs ABOc KTx, 2005-2013

» Excellent long term patient and
graft survival

ABO Incompatible: 30

ABO Compatible Matched cohort: 30
Matched : baseline characteristics (age,
gender, PRA, XM status)
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e | i ABO incompatible p=0.2
0 1 2 3 4 5 6 7 B 9 10
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100 100% 100% 100% 100%
90l  100% .
~ 80 96% 92% 92%
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S 50
2 40+
= 30 ,
& 201 — ABOi — ABOc
10 |-
0 1 1 1 1 1 |

1 1
0 12 24 36 48 60 72 84 96
Time after transplantation (mo)

Figure 1 Patient survival (Kaplan-Meier).

Montgomery et al. Transplantation 2012, Melexopoulou et al. WIT 2015

ABO compatible
----- ABO incompatible

20

10

Cumulative Incidence of Graft Loss (%)

o _ ___p=0001

0 2 4 6 B 10
Years After Transplantation

100% 96% o,
100 96%
100% N

90 9 \
80 L (1yr) (936;:) 920/5;
70 b (5yr) 81%
60 - (8yr)
50
40 -
30
20 - — ABOi — ABOc
10

! ! ! ! ! ! ! |
0 0 12 24 36 48 60 72 84 96

Time after transplantation (mo)

92%

Graft survival (%)

Figure 2 Graft survival (Kaplan-Meier).



Clinical outcomes after ABO-incompatible renal
transplantation: a systematic review and meta-ana

B

40 studies included

65063 patients were eligible for analysis,
7098 of with ABOI-rTx.

 ABOi-rTx compared with ABOc-rTx :

» mortality significantly higher at 1-year (OR 2:17,
p<0-0001)

» death-censored graft survival was lower at 1
year (OR 2:52, p<0-0001) and 3 years (OR 1:59,
p=0-0040).

» LONG TERM, 5 y and 8y, graft losses and patient

survival were equivalent to that of
ABOc-rTx

Florian G Scurt et al. Lancet 2019

ABOi-rTx (n/N) ABOc-rTx (n/N) Weight Odds ratio (95% Cl)
Ashimine et al** 2/92 0/228 1-0% —*v——} 12-62 (0-60-265-53)
Axelrod et al’? 62/271 3975/26 504 10-2% - 168 (1-26-2-24)
Barnett et al®® 1/62 4/167 17% 7 0-67 (0-07-6-10)
Becker et al** 0/34 0/68 - Not estimable
Chow efgal’® 1/25 2/34 1.5% — 0-67 (0-06-7-79)
| 0/20 0/60 - Not estimable
ymSaIB 3/113 17/280 41% _ 0-42 (0-12-1-47)
Genberg (Adults) et al* 2/15 0/30 1.0% —4-—> 11-30 (0-51-251-56)
Genberg (Paediatrics) et al** 0/5 1/18 0-8% : 1-06 (0-04-29:96)
Hatakeyama et al*! 0/13 1/29 0:9% 0-70 (0-03-18-43)
Jeon et al*® 0/22 0/61 - ; Not estimable
Ko et al*® 3/279 18/1541 42% _ 0-92 (0-27-3-14)
Kwon (first era) et al*® 1/67 10/600 1.9% 0-89 (0-11-7-09)
Kwon (second era) et al*® 2/167 10/600 31% 4k4— 072 (0-16-3-30)
Melexopoulou et al** 1/30 1/30 11% 1-00 (0-06-16-76)
Montgomery et al® 30/738 48/3679 9-0% | —— 3-21(2:02-5-09)
Morath et al> 91/1420 91/1420 10-1% -+ 1.00 (0-74-1-35)
Okumi (first era) et al 13/103 32/452 7-4% T 1.90 (0-96-3-76)
Okumi (second era) et al*® 10/144 5/333 4-8% — 4-90 (1-64-14-59)
Padmanabhan et al** 3/23 3/187 27% 9-20 (1-74-48-65)
Schwartz et al” 8/40 8/77 5-0% T 216 (0-74-6-26)
Shin et al®® 173 5/396 1-8% : 1.09 (0-13-9-43)
Song et al 3/95 4/121 31% R 0-95 (0-21-4-37)
Takahashi et al®? 51/564 84/1055 9:7% e 1.15 (0-80-1-65)
Tanabe et al* 10/67 7/366 53% P — 9-00 (3-29-24-59)
Tanabe et al® 4/70 1/55 17% _— 327 (0:36-30-15)
Wilpert et al®” 0/40 3/43 1.0% ; 0-14 (0-01-2-86)
Yu et al® 2/150 10/566 31% —_— 0-75 (0-16-3-47)
Zschiedrich et al®® 3/97 6/106 3:5% —— 0-53 (0-13-2:19)
Total (95% Cl) 307/4839 4346/39106 100-0% o 159 (115-2-18)
Heterogeneity: df=25 (p=0-0001) ’=58% :
Test for overall effect Z=4-81 (p<0-0001) ! . . ,
C
Ashimine et aP** 5/51 4/228 3-6% : 6-09 (1-57-23-54)
Axelrod et al? 84/271 5831/26504 103% . 159 (1.23-2:06)
Fuchinoue et al*® 6/113 32/280 57% JR 0-43 (0-18-1.07)
Genberg (Adults) et al** 2/15 3/30 2:1% B — 138 (0-21-9:33)
Kohei (first era) et al* 4/45 8/83 3:9% _— 0:91(0-26-3-22)
Kohei (second era) et al*® 1/57 8/83 1-8% | 0-17 (0-02-1-38)
Melexopoulou et al** 2/30 1/30 14% —_— 2.07 (0-18-24-15)
Montgomery et al® 42/738 63/3679 9:4% §—— 3-46 (2-32-5-16)
Okumi (first era) et al*3 17/103 48/452 7-8% e 166 (0-91-3-03)
Okumi (second era) et al* 7/144 7/333 4-8% +— 2:38(0-82-6.91)
Setoguchi et al® 1/48 2133 14% 3 139 (012-1573)
Shishido et al® 2/52 16/271 31% S 0-64 (0-14-2-86)
Takahashi et al®® 65/564 137/1055 10-0% — 0-87 (0-64-1-20)
Takahashi (first era) et al® 72/451 1349/9710 10-3% =t 0-84 (0-65-1-08)
Takahashi (second era) et al®® 71/1427 173/6716 102% - 172 (1:30-2-29)
Tanabe et al® 11/67 40/366 6-9% EETE. 160 (0-78-3-31)
Tanabe et al® 4/46 4/55 32% R O 1.21(0-29-5-15)
Zschiedrich et al®® 4/97 8/106 4-0% _— 0-53 (0-15-1-81)
Total (95% Cl) 400/4319 7734/46 841 100-0% L g 1:31(0-96-1.79)
Heterogeneity: df=17 (p<0-00001) I’=75% i
Test for overall effect Z=1-72 (p=0-09) ! . . ,
D
Okumi (first era) et al** 28/103 82/452 36:6% —-— 168 (1-03-2-77)
Shishido et al® 3/52 24/271 133% —_— 0-63(0-18-2:17)
Takahashi (first era) et al®® 117/451 2063/9710 50-1% 0-89 (0-71-110)
Total (95% Cl) 148/606 2169/8011 100-0% i 1.07 (0-64-1-80)
Heterogeneity: df=2 (p=0-05) I’=66%
Test for overall effect Z=0-26 (p=0-79) ; : : .
0-01 01 1 10 100
<“— —>

Favours ABOi-rTx

Favours ABOc-rTx




Living Donor Kidney: HLA Incompatibility (+XM)

Lower transplant rates in highly Better survival with XM Incompatible
sensitized Living Donor
o = Univanate 100,
o R
o — Multivarate| | | T
- X . - 80_ ~~~~~~~~~~
&7 L. ey
( e o T T
3 1
S 4 o= > 0 & o 9_; o4 T P<0.001
: ) g ................
: 40 P<0.001
% o a
s Recipients of incompatible transplants
g o e [— Waiting-list-or-transplant control group
: R e T e L s Waiting-list-only control group
0 T T T T T T T T
N 0 1 2 3 4 5 6 7 8
o
Years
o No. at Risk
Recipients of incompatible 1025 958 832 584 327
= transplants
2 r T 1 7 Waiting-list-or-transplant 5125 4546 3673 2493 1414
u - o & B 8P 8 88 & control group
= = = R B ‘-i; 3 §8 8 Waiting-list-only 5125 4141 3024 1810 916
, - control group
cPRA (%)

Schinstock et al. Clin Transplantation 2019, Orandi et al NEJM 374(10)2016



ORIGINAL ARTICLE

Recipients of incompatible

transplants

Waiting-list-or-transplant

control group

Waiting-list-only
control group

Survival Benefit with Kidney Transplants
from HLA-Incompatible Live Donors
Orandi et__al. NEJM» 2016 |

22-center study, we estimated the survival benefit

for 1025 KTR from HLAI LKD

A Positive Luminex Assay

Patient Survival

1 year

3 years

8 years

Luminex
Flow

CDC

Waiting list -no Tx

Waiting list — yes Tx

compatible

98,4%
96,1%
91,1%
89,6%

94,0%

95,1%
93,3%
86,8%
72,7%

83,6%

89,2%
76,3%
71%
44%

63%

HLA-incompatible live donors had a substantial survival
benefit as compared with patients who did not undergo
TX and those who waited for DCD transplants

100,
80
P<0.001
& 604 e
= T, P<0.001
£ 40
0
20
0 T T T T T 1
0 1 2 4 5 6 8
Years
No. at Risk
Recipients of incompatible transplants 185 180 145 77 28
Waiting-list-or-transplant control group 925 831 619 306 100
Waiting-list-only control group 925 775 529 229 62
B Positive Flow-Cytometric Cross-Match
100,
804 e
) P<0.001
* 6o
w P<0.001
2
2 404
0
20
0 T T T 1
0 1 2 4 5 6 8
Years
No. at Risk
Recipients of incompatible transplants 536 510 445 305 170
Waiting-list-or-transplant control group 2680 2389 1943 1279 708
Waiting-list-only control group 2680 2154 1575 905 448
C Positive Cytotoxic Cross-Match
100+
80 )
o 604
3 P=0.004
[J
2
g 40 P<0.001
=3
0
20
0 T T T T 1
0 1 2 4 5 6 8
Years
No. at Risk
Recipients of incompatible transplants 304 268 242 202 129
Waiting-list-or-transplant control group 1520 1326 1111 908 606
Waiting-list-only control group 1520 1212 920 676 406




Living Donor Kidney: XM Incompatibility

* Treatment Approaches and goals
o Reduction of Antibody
-Plasmapheresis

» No large RCTs

» Center Differences in Treatment - IVIG
Approaches -ldeS
o Suppression of B cell Response
-Anti — CD20

» Increased risk for Acute rejection
-AMR and graft loss VIG

* Relative strength (MFI) and class of o Complement Inhibition
DSAs  Wie

* Type of rejection - Complement Inhibitors
. Time of rejection (14 days) o Other Agents — IL6 antagonist

* No of rejection episodes

-Proteasome inhibition

» Maintain Immunosuppression
» Avoiding Infections complications




Long term Living Kidney Donation risks

Small increases in the long-term risks of ESKD, preeclampsia, hypertension, and metabolic diseases

These risks should be discussed with all donor candidates
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Table Zaw(zard ratio for death by any cause in kidney donors versus controlsO

15 20 25

/ Unadjusted (n = 27,368-34,522) Adjusted 1° (n = 2038/27,144) TRGHESEE" (n— 2649/34,522)

Kign&y donation 249 (2.13-2.91, P<0.001) 148 (1.17-188, P=0.001) 130 (1.11-1.52, P=0.001)

Clusion year 0.95 (0.93-0.97, P<0.001) 0.95 (0.93-0.98, P<0.001) 0.97 (0.95-0.98, P<0.001)
Age, years 1.10 (110111, P<0.001) 110 (110-1.11, P<0.001) 110 (1.10-1.11, P<0.001)
Male 162 (1.49-1.73, P<0.001) 1.4 (132-1.58, P<0.001) 152 (1.41-1.65, P<0.001)
Systolic BP 1.04 (1.03-1.04, P<0.001) 1.00 (1.00-1.01, P=0.45) 1.00 (1.00-101, P<0.24)
Smoking 164 (1.50-1.79, P<0.001) 197 (1.80-2.15, P<0.001) 191 (1.74-2.10, P<0.001)
BMI 112 (1.11-1.14, P<0.001) 1.02 (1.00-1.04, P=0.06) 101 (0.99-1.03, P=021)

Abbreviations: BMI, body mass index; BP, blood pressure.

“Adjusted for age, gender, year of inclusion, systolic BP, smoking, and BMI.

PAfter multiple imputation.

Table 2b | Hazard ratio for cardiovascular death in kidney donors versus controls

Unadjusted (n = 27,368-34,522)

Adjusted 1° (n =568/27,144)

Adjusted 2° (n=756/34,522)

Kidney donation
Inclusion year
Age, years

Male

Systolic BP
Smoking

BMI

3.18 (2.39-4.23, P<0.001)
0.90 (0.87-0.94, P<0.001)
1.13 (1.13-1.14, P<0.001)
2.23 (1.92-2.60, P<0.001)
1.05 (1.05-1.06, P<0.001)
1.82 (1.55-2.14, P<0.001)
1.17 (1.14-1.21, P<0.001)

1.52 (0.95-2.43, P=0.08)

0.92 (0.87-0.98, P = 0.005)
1.13 (1.12-1.14, P<0.001)
2.04 (1.71-2.44, P<0.001)
1.01 (1.00-1.02, P=10.15)

2.30 (1.94-2.72, P<0.001)
1.05 (1.01-1.08, P=0.006)

1.40 (1.03-1.91, P=0.03)
0.95 (0.92-0.98, P =0.004)
1.13 (1.13-1.14, P<0.001)
2.04 (1.75-2.38, P<0.001)
1.01 (1.00-1.02, P =0.05)
2.10 (1.75-2.51, P<0.001)
1.03 (1.00-1.07, P=0.03)

Mjoen et al. Medicine KI 2014
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Special Groups of LKD: Medically complex
expanded donor criteria in living donation...

Advanced age: >55- 60

Predonation “borderline” kidney function : Grr 60 to 89 mL/min per 1.73 m2
Asymptomatic microhematuria

Albuminuria / Proteinuria : AER 30 to 100 mg/d

Hypertension: Hypertension that can be controlled to BP< 140/90 mm Hg
using 1 or 2 antihypertensive agents

Obesity : BMI>30 kg/m2

Prediabetes or type 2 diabetes

Nephrolithiasis

Chronic viral infections : HBV, HCV, HIV

. History of malignancy: past history of treated malignancies with a "low" risk (<1%) of

transmission or recurrence

KDIGO 2017/ OPTN



Outcomes of Kidney Transplantation From
Older Living Donors to Older Recipients - OPTN/UNOS

23,754 kidney TX performed in recipients > 60 years , period 1996-2005
7,006 LKD : 1,133 were > 55 years OLD and 5,873 were <or= 55 years YLD
Deceased 12,197 from SCDs, and 4,551 from ECDs

Univariate and Multivariate Analysis for Relative Risk of Overall Allograft Loss in Elderly Recipients

Univariate Multivanate
_ 100 &
AR (95 Cl) P RE (953 CI) P
OLD (reference) 1.00 =<0.001 1.00
YLD 0.79 (0.68-0.91) 1.00 (0.47-2.13) 0.9
SCD 1.27 (1.11-1.45) 1.66 (0.83-3.32) 0.2
ECD 2.05 (1.79-2.36) 2.36 (1.18-4.74) 0.02
- e
Men (reference) 1.00 1.00
Wamen 1.07 (1.01-1.12) 0.03 1.09 {1.03-1.16) 0.003
Donor history of hypertension o
MNonhypertensive 1.00 1.00 éi n=138¢
History of hypertension 1.51 {1.42-1.61) =0.001 1.23 (1.14-1.32) =0.001 —
Recipient age = 70y 1.29{1.21-1.38) =0.001 1.26 (1.17-1.26) <0.001 ; n=289
Recipient race é
MNon—African Amearican 1.00 1.00 =)
African American 1.33 (1.25-1.41) =0.001 1.18 (1.10-1.286) =20.001 w
HLA-DR mismatch = 70 4 n=3344
0 1.00 1.00 R
=1 1.47 (1.08-1.27) =0.001 1.15 (1.05-1.26) 0.002 (3
Dialysis duration (mo)
=48 1.00 1.00
=48 1.50 {1.41-1.60) =0.002 1.29 (1.21-1.38) =0.001
Cause of ESRD 60 4
Other 1.00 1.00 3
Diabetes mellitus 1.21 {1.14-1.28) =0.001 1.24 (1.16-1.32) =0.001 b n=868
PRA = 50% 1.00 1.00
PRA = 50% 1.27 (1.16-1.40) =0.001 1.25 (1.12-1.38) =0.001 iy ECD
Primary transplant 1.00 1.00
Regraft 1.21 (1.07-1.38) 0.002 1.19 (1.04-1.386) 0.01 50
Mote: Donor race was nonsignificant on univariate analysis. Interaction between recipient age and donor category was 0 12 24 36 48

nonsignificant.

Months Postiransplant

Gill et al, 2008, Am J Kidney Dis 52:541-552.



Acceptability of older adults as living kidney donors

. Similar or ..
Kidneys from . . VS remaining on
superior patient . .
older LKDs . dialysis
& graft survival

10-year incidence of death & cardiovascular disease for older LKDs:
at least similar to, if not lower than the general population and health matched nondonors.

Relative risk of ESKD in older LKDs: higher than in a selected group of healthy nondonors.

Reassuringly, the risk in older LKDs is lower than the general population with a
low absolute 15- year incidence of less than 1%.

Lam et al, Curr Opin Nephrol Hypertens. 2016



Estimation of kidney function — GFR / Borderline kidney function

eGFR-creatinine

eGFR-cystatin / eGFR-cr-cys

mCrCl

MGFR (°CrEDTA, 125 I-lothalamate or iohexol)

Acceptable: GFR > 90 ml/min/1.73m?

Decline: GFR < 60 ml/min/1.73m?

the decision to approve should
be individualized based on demographic and
health profile
Projected risk of kidney failure estimated from
simultaneous consideration of all baseline factors

of mGFR thresholds and assess
non-GFR determinants of
creatinine and cystatin C

<
<

[Initial test: eGFRj—» Determine prior probabilities J

A 4

)

| classification of GFR category
60-89 =90
@ Confirmatory Evaluate consistency
tests of test results
Y

ification of GFR category

60-89 =90

Use GFR to
estimate long-term
kidney failure risk

A 4 _
on of kidney failure risk

table Below acceptable
old risk threshold

l

KDIGO 2017
Amit X. Garg et al. CJASN 2020;15:896-905



Calculation of PRE/POST - donation Kidney failure risk

3 PREDICTIVE EQUATIONS were recently developed to provide predonation estimates of postdonation
ESKD and low GFR based on a combined set of candidate predonation characteristics — some limitations...

Renal Function Profile in White Kidney Donors: The

NEW ENGLAND First 4 Decades
JOURNAL o« MEDICINE

Hassan N. lbeadhim,* Robert N, Foley,* Scott A, Reule.* Richard Spong* Aleksandea Kukla. *

Naim lssa,* Danielle M. Berglund,! Gretchen K Sieger,' and Arthur J. Matas'

the Living Kidnev-Donor

vi L ¢
Ladney-Fatlure Kaisk Prosection for

Candidare
ESRO Risk Tool for Kidney Sonor Candudates riid t tag nkary
° e e o~ e

e e — Quantifying Postdonation Risk of ESRD in Living o et Wate g bty din

0.04%  0.30% ey Donom T e

RIR Yy e Do VR Alanr B. Massw*' Alsrmwredi D Muzade,® Xun Luo,® Enc KH. Chow,* Jaymw E Lok * v b s e

), Mguyom,* Macoy L Moedecson,” Jon J. Srpder ' snd Dorry L. Sogevt™
R S Moo d L Kidney Donor Risk of ESRD v I II I
Febes Casncierebcn : ) 2 3 ' it i e anil l 'I - ] . l

Pabend CRarstienshics
~

e NEW - Benoit’s equation (Transplantation, November 2021)

* Equation that can be used in the predonation period to estimate GFR 1 y after donation:
postoperative eGFR = 31.71 + (0.521 x preoperative eGFR) - (0.314 x age in years at donation)

3 No
e

Grams ME et al. NEJM 2016, Wang et al. Transplantation 2021



Calculation of Kidney failure risk
http://www.transplantmodels.com/esrdrisk/

Pre-donation projected risk of ESKD

(in the absence of kidney donation):

This model is intended for low-risk adults considering
living kidney donation in the United States

Post-donation projected risk of ESKD

(after kidney donation):

Previous studies have estimated that the 15-year
absolute increase in the risk of ESRD from kidney
donation averages 0.27%

Post donation lifetime risk (x5)

»Post donation lifetime risk 0.30 x5 =1.5%
»eGFR 1y post donation = 69ml/min/1.73m2

Projected Incidence of End-Stage Renal Disease:
0.04% 0.30%

Pre-Donation 15-Year* Pre-Donation Lifetime*

blue: < 1%, green: 1-2%, -/l 2-3%, giige: 3-5%, red: >5%

The pre-donation risks represent projeci
a kidney. Details about estimating p

reset

ns if a person does not donate
-donation risk are provided below.

nt Characteristics:

Age (18-80yrs) 40
Gender Female

(White or Black) White
eGFR (mU/min/1.73m?) 90
Systolic Blood Pressure (mmHg) 120
Hypertension Medication No Medication
BMI (kg/m?) 25
Non-Insulin Dependent Diabetes No Diabetes
Urine Albumin to Creatinine (mg/g) a

click on units to change between mg/g and mg/mmol

Smoking History Non-Smoker



Estimation of albuminuria / Estimation of asymptomatic

proteinuria micro-hematuria
£=0 AER | Yes
Cs/hpf Decline
Acceptable: AER < 30 mg/d, ACR <30 mg/g R(i 2—3;) §.30 mod

No
Decline: AER > 300 mg/d — ACR > 300 mg/g -

Resolved
and GFR €S
PER > 500 mg/d - RCR > 500 mg/g acceptable

No
Y

e We do not exclude candidates solely [Genet@ﬂ,

on the basis of AER 30 — 100 mg/ d
Higher risks v

* |f AER borderline : the decision to and costs
approve should be individualized of tests
based on demographic and health
profile

Urologic
evaluation

Normal

24 h urine
B stong Abnormal
levaluation

Normal
BTS LDKT guidelines, 4t edition, KDIGO 2017, OPTN .
ki sy

Consider
Amit X. Garg et al. CJASN 2020;15:896-905 idney biop




Hypertensive living kidney donors

Hypertension is a risk factor for kidney and cardiovascular disease
Donor should be evaluated for other CAD risk factors

If unclear history for hypertension, blood pressure should be further
evaluated using ambulatory blood pressure monitoring or repeat
standardized blood pressure measurements

Acceptable candidate with BP<140/90 mmHg using 1-2 antihypertension
agents with no evidence of target organ damage

The decision to approve donation should be individualized based on
demographic and health profile in relation to the transplant program’s
acceptance risk threshold

Donor candidates should be counseled on lifestyle interventions to address
modifiable risk factors for hypertension and cardiovascular disease



Obesity & Metabolic disorders (preDM or DMII)

Acceptable BMI <30 kg/m? * Borderline: PreDM & DM-II
Borderline 30< BMI <35 kg/m? For Borderline * Evaluation for history of
candidates decision

diabetes mellitus, gestational
should be individualized 8

diabetes, and family history of

with thorough evaluation of

candidate, exclusion od other co- based on demographic diab
o iabetes
morbidities i.e. CKD, CAD, COPD, and health profile in Fasting blood el d/
. ¢ asting blood giucose ana/or
suggestion for body weight loss relation to the ) glycated hemoglobin (HbA1lc)
transplant program’s
Decline: BMI > 35 kg/m?2 acceptance threshold e DM-I do not donate
B SE Postdonation ESRD (smoothed)
a0yt == = 8%
g = ‘\"‘_'W o T8

Figure 1| Cumulative incidence of postdonation end-stage renal
disease (ESRD) events among living kidney donors by obesity
status at time of donation.

ney
| ¢
20




Methods

Data from two French registries
(2008-2014)

Kidney transplant recipicnts (KTR) Patient survival Graft failure

HR (95% Cl) vs. non-obese patients

Comparisons: Obese
« Obese (BMI = 30 kg/m?) vs. KTR
non-obese (BMI < 30 kg/m?)

« Weight loss (= 10% body weight) vs. \ ,
< 10% body weight loss or weight gain - HR (95% Cl) vs. obese patients
with no weight loss

32 kg/m?

Outcomes: Mean BMI

« Patient survival
« Graft failure

Obese:
weight loss

Nephrol Dial Transplant, gfab277, https://doi.org/10.1093/ndt/gfab277 G rap hical Abstract @ OXEORD

UNIVERSITY PRESS
The content of this slide may be subject to copyright: please see the slide notes for details.
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Clinical outcomes in donors and recipients of
kidney transplantations involving medically
complex living donors — a retrospective study

Demographics and baseline characteristics of recipients and donors

Medically complex living Standard living
Variable donors (n = 99) donors (n = 192)
Recipients
Age, years; mean (SD) 48.3 (12.9) 47.6 (13.3)
Male, n (%) 58 (58.6) 116 (60.4)
. Primary disease leading to transplantation, n (%)
'Retrospectlve Study Glomerulonephritis 37 (37.4) 75 (39.1)
.. . Diabetes mellitus 28 (28.3) 36 (18.8)
*Clinical data on patients who Polycystic kidney disease 4 (a.0) 14 (7.3)
.. Hypertension/nephrosclerosis 3 (3.0) 10 (5.2)
underwent living donor (LD) KTx Unknown 11(11.1) 24 (12.5)
Others 16 (16.2) 33 (17.2)
. 1 Duration of dialysis, years; median (IQR) 1.42 (0.28-3.31) 1.54 (0.61-3.86)
from 2006 2019 In Japan ABO-incompatible, n (%) 25 (25.3) 65 (33.9)
° Donor-specific antibody-positive, n (%) 10 (10.1) 15 (7.8)
192 standard LDs and Loone
H Age, years; mean (SD) 64.1 (9.3) 54.9 (9.9)
99 medically complex LD i Sl e
o HLA-A, B, DR matching
- EIderly (71-80 yo) 3OA MNumbers of mismatches, mean (SD) 3.1 (1.6) 3.3 (1.6)
. . o MNo mismatch kidney, n (96) 6 (6.1) 12 (6.2)
- Wlth hypertenS/On 65A Relationship between donors and recipients, n (%)
. Donation to spouse 36 (36.4) 95 (49.5)
- ObESIty 5% Donation to child 56 (56.6) 60 (31.2)
Donation to sibling 5 (5.1) 22 (11.5)
- DM 22% Donation to parent 0 (0.0) 10 (5.2)
. Donation to other relative 2 (2.0) 5(2.6)
- reduced rena/functlon 5% Pre-donation eGER, mlimin/1.73 m?: mean (SD) 86.1 (17.7) 89.6 (19.4)
Medically complex factor, n (%)
Hypertension 65 (65.7)
Elderly (age of 71-80 years) 30 (30.3)
Diabetes mellitus 22 (22.2)
Reduced renal function* 5(5.1)
Obesity (BMI of 30-32 kg/m?) 5 (5.1)
MNumber of medically complex factors, n (%)
1 75 (75.8)
2 20 (20.2)
3 4 (4.0)

Kinoshita et al, Transplant International 2020




(a) (b)
1.00 1.00 4
. . . - E ) %+-+++++-.+4.1‘”:
Higher incidence of overall and E o 2 ol hoy
death-censored graft loss < = :
& = s
. . . . = 2 by
in the recipients who received E o0 ] - 0008 - & ool - 0.001
kidneys from MCLDs (HR = 2.16 = E
Z 2
and 3.25, P =0.015 and 0.004) 3 oa) +ao 2 o +an
after adjustment for recipient & i
related variables (age, gender, o0 0.0
time on dialysis, ABOc, DSAs) o 1 2 3 4 5 & 1 8B 8 10 6o 1 2 3 4 &5 6 7 8 8 10
Time after Transplantation (years) Time after Transplantation (years)
Mumber of patients at risk Mumber of patients at risk
SLD4 182 186 171 152 130 105 BS T3 58 39 28 SLD4q 182 186 171 152 130 105 BS T3 58 38 28
MCLD o9 B9 T4 62 51 41 32 28 20 16 a MCLD aa B3 T4 62 51 41 32 28 20 16 a
6 1 2 a 4 5 6 7 8 8 10 6 1 2 s 4 5 6 7 8 8 10

Overall graft survival

Death-censored graft survival

. . Estimated value (95% CI) P walue
\/The donatlon dld nOt Mean eGFR differences at the postdonation baseline* ]
adversely affect the Db el S oo
Im 5LD 026 {—0.03 0.56 0.078
MCLDs’ renal health at G DI
o In PMCLD s ws. SLDs 0.01 {(—0.52 to 0.54) 0.971

least in the short-term. _

Adjusted for sex.

Cl, confidence interval; MCILD, medically complex living

donor; SLD, standard living donor.

*The postdonation baseline means when the wvariable "time
points {in years) at which the respective eGFR measurement
was obtained” is zero.

Kinoshita et al, Transplant International 2020



HBV+ Living Donation
e Aotng HBsAg(+)

Me HBV-DNA (+) mpemetl va AdBeL avtukn Beparmeia yla TNV apvntikomnoinon tou kol doptiou
— Ze HBsAg(+) Anmtn
— Y& HBsAg(-) Anmtn / anti-HBs(+) >100miU/mL = mpoiUmnoBEtel evnueépwon Kal Eyypadn
ouykataBeon tou AATTN
* Adtn¢ pe HBsAg(-), anti-HBc(+), anti-HBs(+/-)
XapunAocg kivéuvoc petadoonc
MNapakoAouBnon Anmtn pe HBV-DNA,
Y& anti-HBc(-)/anti-HBs(-) Anmtn xopriynon lamivudine yia 1 €tocg, xopriynon HBIG?

Medication Resistance Toxicity
' anti-HBc+ HBsaAg Barrier
| Bswwina

Lactic acidosis, pancreatitis

' Lamivudine
/ l \\ Emtricitabine Lactic acidosis, anemia, +wbc

miila le:l_ % |||.I-|.||H-' ||'.|-Hr|'|: --III.!I HH&+ s IIH-... l||.|1| HH& Adefovir + +4 Renal
e paend e apnend B ecupuet
l . l l Telbivudine +4e + Myopathy, neuropathy
Entecavir +++ +++ Lactic acidosis, TLFTs, myalgia
Man rogaelvylas is M prospshvinm B iy cominmioles
lairinvusdine Bt Tgnofovir (TAF/TDF) +++ +++ Gl, rash, + bone mineral density,
g S, renal (ARF, acute interstitial

nephritis, Fanconi syndrome)

Huprikar et al/ AJT 2015



HIV+ and HCV+ living kidney donation

HCV+ Living Donation HCV “positive” donor definition

e HCV-Ab(+)/NAT(-) LKD - HCV-Ab(+) or HCV-Ab(-) recipient W HCV NAT
Infection

* HCV-Ab(+)/NAT(+) LKD without cirrhosis should be treated with
DAAs to eliminate viral
e LKD NAT(+) should be paired with NAT(+) recipients to limit

Active infection

the risk of HCV transmission and loss of organs from the donor pool. " ' ?:::{:g; Mk

Both the donor and recipient can be treated safely after TX with False +

DAA:s. . .
e Transplantation of HCV- recipients with HCV+ kidneys is still i * WPF::I;ZC:'_ON Yes

investigational and more evidence is needed long-term

Exposure Serologic conversion
HIV+ Living Donation - o Seciogic Tiing
g ECLIPSE Nucleic Acid Testing

In US, the HOPE act permits the donation to HIV+ recipients BUT A — X
there is very no clinical experience - — it

Window period

Liyianage et al, Curr Transplant Rep. 2019



LKD with Cancer

Absolute contraindication: Active malignancy

Previous cancer and fitness for living donation.

Recommendation Type of cancer

bsolute contraindication Melanoma
Testicular cancer

. *
Renal cell carcinoma

Possible donation : complete cure of Ca, at least 5-10 years Choriocarcinoma

f £ di d . | . ive f | Hematological malignancy
ree or disease, recent pre-aonation evaluation negative tor relapse Lung carcinoma

No contraindication: Breast cancer
Monoclonal gammopathy

Risk category Malignancies

Minimal risk (<0.1% transmission) Basal cell carcinoma, skin
Squamous cell carcinoma, skin without metastases
Carcinoma in situ, skin (nonmelanoma)
In situ cervical carcinoma
In situ vocal cord carcinoma
Superficial (noninvasive) papillary carcinoma of bladder (TONOMO by
Solitary papillary thyroid carcinoma, <0.5 cm
Minimally invasive follicular carcinoma, thyroid, <1.0 cm
(Resected) solitary renal cell carcinoma, <1.0 cm, well differentiated



Management of marginal — medical complex LKD
It’s a matter of balance...

Donors

? No health adverse
events in the short
term

Increased risk for

ESKD in the long
term

Recipients

Impaired graft
SAVETRVNT)

Better graft surviva
than Dcp

KDIGO 2017, Amit X. Garg et al. CJASN 2020;15:896-905

Lifetime %

Careful evaluation of MCLD

Precise and clear information of benefits and risks both for
donors and recipients —short and long term

The decision to approve donation should be individualized
based on demographic and health profile in relation to the
transplant program’s acceptance risk threshold

—
Q.
Threshold would not have to be the same Ry 2
0.3 &
across centers, but would be consistent for "~ -
Q0 =
all persons evaluated at a center - §
o o
-
o O
M =
o~

Candidate A Candidate B Candidate C

7




Increase LKD - Balancing Act

More than 50 yrs later, we continue to try balance:

DONOR RISKS

Short-term
Long-term

* Medical
* Psychosocial
/ financial

hy

BENEFITS

* Improved
recipient health
* Psychosocial
benefits of

altruism
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A Scoping Review for Strategies to Increase Living
Kidney Donation

A paucity of high-quality studies showing effectiveness of various strategies to

address the shortage of living kidney donors.

Recipient-based education that reaches family and friends has the best

evidence of being effective.

Novel interventions

Use of a web-based self-screen tool that increases the number of contacts

with the transplant center.

v Use of a multidisciplinary team

Use of a live donor champion to help the patient navigate through the process

of living donation.

Barnieh eta al, Clin J Am Soc Nephrol 2017
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CONSEIL DE LEUROPE

Council of Europe Treaty Series - No. 216

Council of Europe Convention against Trafficking in Human Organs

Santiago de Compostela, 25.111.2015

United Nations A rEs71/322

il ) Distr: General
¥ ‘\/) General Assembly 25 Sepltset:ube:gglla7

p\s74

Seventy-first session
Agenda item 106

Resolution adopted by the General Assembly on 8 September 2017

[without reference to a Main Commiittee (A/71/L.80 and Add.1)]

71/322. Strengthening and promoting effective measures
and international cooperation on organ donation
and transplantation to prevent and combat trafficking
in persons for the purpose of organ removal
and trafficking in human organs

\ The DECLARATION of ISTANBUL TTS(@@?—O 'ISN

¢  on ORGAN TRAFFICKING and TRANSPLANT TOURISM

THE DECLARATION OF ISTANBUL
ON ORGAN TRAFFICKING AND TRANSPLANT TOURISM
(2018 Edition)



the DECLARATION of ISTANBUL 1154@*_ AVMISN

on ORGAN TRAFFICKING and TRANSPLANT TOURISM v %, % & - T

? = \
\ ’
THE DECLARATION OF ISTANBUL

ON ORGAN TRAFFICKING AND TRANSPLANT TOURISM
(2018 Edition)

Organ trafficking consists of any of the following activities:

(a) removing organs from living or deceased donors without valid consent or
authorisation or in exchange for financial gain or comparable advantage to the
donor and/or a third person;

(b) any transportation, manipulation, transplantation or other use of such organs;

(c) offering any undue advantage to, or requesting the same by, a healthcare
professional, public official, or employee of a private sector entity to facilitate or
perform such removal or use;

(d) soliciting or recruiting donors or recipients, where carried out for financial gain
or comparable advantage; or

(e) attempting to commit, or aiding or abetting the commission of, any of these
acts.’



Travel for transplantation: reported number of
patients and their departure and destination
countries during a period of 42 years

Departure No. of Destination No.
countries patients countries of patients
Taiwan 1227 China 2700
South Korea 1122 India 817
Malaysia 607 Pakistan 367
Nepal 452 The Philippines 83
Turkey 363 Egypt 68
Singapore 328 United States 64
of America
Saudi Arabia 324 South Korea 33
United Kingdom 309 Iran 31
United States 246 Irag 31
of America
Hong Kong 128 United Kingdom 8
Canada 128 Japan 6
Egypt 122 Germany 5
Macedonia 51 Tunisia 5
Dubai 51 Lebanon 4
Brunei 47 France 4
The Netherlands 45 Russia 3
Argentina 40 Syria 2
Mongolia 33 Lebanon 2
Japan 24 Mexico 2
Tunisia 20 Guyana 2
Kuwvait 16 Peru 1
Australia 16 Israel 1
Ivory Coast 16 Thailand 1
Israel 11 Nepal 1
Sweden 3 Turkey 1
Australia 1
Singapore 1
Total 6002 Total 4244

* 86 published studies
* 2000 -2015

Only 1238 pts were reported to

have paid for their transplants

Ambagtsheer et al, Am J Transplant 2016



Recommended approach to a kidney transplant candidate

Kidney transplant
candidate
L J
Living donor
available?
Living donor Yes T No Await deceased
HLAJABO s .| donor transplant and
compatible? consider waitlist
— desensitization
Yes ~_No
¥ -\--\""-\-.
Could recipient e
benefit from KPD T
through better e
LKDPI? T
S— Yes —
No potential T ————— | Registerwith KPD
benefit or program(s)
long wait time e
anticipated —_— s
with KED Mo compatible match Compatible match
found found
Low strength High strength
incompatibility incompatibility
with original with original
donor donor
Desensitization to KPD-matched donor

original donor

maore amenable to

e

transplant with
original donor

Proceed with kidney

desensitization

¥
Proceed with KPD
transplant

Keith et al, Clin ] Am Soc Nephrol. 2016



Ten Years of Kidney Paired Donation at Mayo
Clinic: The Benefits of Incorporating ABO/HLA
Compatible Pairs

Advantages of KPD to recipients who entered KPD with an ABO/HLA compatible donor

CMV mismatch, EBV mismatch,  Age/size mismatch, Altruistic,

N=10 (18.5%) N=5 (9.3%) N=28(51.9%)  N=11(20.3%)
CMV {-) recipients who gained CMV (-) donor, n (%) 9 (90) 4 (80) 413 (30.7) NA
EBV (-) recipients who gained EBV (-) donor, n (%) f 5 (100) 1/4 (25) NA
Age difference, median (IQR) y younger of actual donor® 6.5 (-1.5t0 14.25) 24 (3-29.5) 18 (13-25) 13 (-6 to 27)
Pvalue (age) 0.10 0.12 <0.0001 0.1
“LKDPI difference, median LKDPI (IQR) score less than original donor 3.5 (-6.75 1o 17.75) 2(-Btod1) 31512310 47) 26(-1 10 46G)
Pvalue (LKDPI) 0.39 0.31 <0.0001 0.01
HLA class Il mismatch difference, median (IQR)* 056(-1.3102) 1(-2t01.5) 0 (-1 to 0.75) 0(0-1)
Pvalue (class Il mismatch) 0.86 1.0 0.91 0.78
Time from original donor approval to transplant, median (I0R) days 3.5 (43.8-78.3)  61(23.5-149.5) b4 (34-76.3) 89 (62-174)
Preemptive transplantation, n (%) 5 (50) 2 (40) 11(39.3) € (04.6)
Actual donor kidney shipped from different Mayo location, n (%) 4 (40) 3 (60) 10 (35.7) 1(9.1)

Basu, Transplantation 2020



Broken Chains and Reneging: A Review of 1748
Kidney Paired Donation Transplants

Completed
All patients undergoing renal transplantation through the chain Completed loop
National Kidney Registry from 2008 — 2016 included for analysis ’
, _ A A
Chain and loop details @ 4 (eo—\
A O AO

Category Count Mean length Transplants =@ 4 ® 4

. A ® A—©
Active/ended 324 45 1472 @4 @ 4
Broken 20 48 06 @ - @
Chain total 344 45 1568 : =2 Real-time swap failure

Broken chain

Loops /8 2.3 178 due to a bridge

donor

v Reneging is infrequent.

v When it occurs, it is typically due to medical and logistic

issues rather than intentional exploitation.

v'Broken chains have no significant impact on chain length.

Cowan et al, American Journal of Transplantation 2017



Patient and Kidney Allograft Survival with National

Kidney Paired Donation

v' 2037 consecutive KPD transplants

v'between 2008 and 2017

v'through the National Kidney Registry, a voluntary KPD network

Table 4. Expected and observed number of death-censored grait failure and mortality events

} Graft Failure Graft Failure Mortali Mortalit
Population Observed Expected P Value {-.]‘b:il-_‘n’g ]:'le:r{zi:teér PValue
Living donor transplant
National Kidney Registry kidney transplant 126 143 02 142 152 0.4
Control 4623 2606 Hh45 5535
Unrelated living donor transplant
National Kidney Registry kidney transplant 126 145 0.1 142 155 0.3
Control 2157 2133 2570 2R57
Kidney paired donation
National Kidney Registry kidney transplant 126 1449 0.03 142 160 0.1
Control 404 351 463 445

Observed and expected number of events as determined by the logrank test of the survivor function. Recipients of National Kidney
Registry—facilitated living donor kidney transplants wenﬂf_nmpared with three control groups: (1) control living donor kidney tramplant
recipients, (2) unrelated living donor kldnen transplant recipients, and (3) recipients who participated in a kidney palred donmation

program that was not the National Kidney l{t‘ghln

Even after transplanting patients with greater risk factors for worse
post-transplant outcomes, nationalized paired donation results in
equivalent outcomes when compared with control living donor KTRs

Leeser et al, CJASN 2020



Death-censored graft failure cumulative incidence by
participation in the National Kidney Registry

National Kidney Reqistry vs. Living Donor Kidnay Transplants Cantrols

26% -
= Contral Living Donar Kidnay Transplants
Mational Kidney Registry Kidnay Transplants
207
5 15%
:
5 0%+
5% p=02
-—-.u—'—'_""-
[ R
T T T T T T T 1
0 i 2 3 4 & ] 7

Years since Transplant

Mumber ar rigk
Control Kidney Transplants 54497 52079 45855 40770 34823 20109 23550 18274
Pairad Donation 2363 2206 1824 1433 1079 778 405 204

National Kidnay Ragistry vs. Unralated Living Donor Kidney Transplants Conftrols

28% 4
= Unralated Kidney Transplants
Mational Kidney Reqgistry Kidney Transplants
20%
5 15%
i
i
o 10%
5% p=0.1
0% -
T T T T T T T 1
0 1 2 3 4 & ] 7

‘Yaars sinca Transplant
Mumber ar rigk
Control Kidney Transplants 25800 25164 21973 18794 15885 13109 10526 8023
Pairad Donation 2363 2306 1824 1433 1079 778 405 204

Mortality cumulative incidence by participation
in the National Kidney Registry

National Kidnay Registry vs. Living Donor Kidney Transplants Controls

26%, -
= Control Living Donor Kidney Transplants
National Kidney Pegistry Kidney Transplants
20% -
_:. 15"9 T
g
E 10% 1
5% - p=0.4
0% -
I T T T T T T 1
1] 1 2 3 4 5 B 7
Years since Transplant

Number at risk
Control Kidney Transplants 54407 53785 48036 42330 38727 31218 2ERD2 20334

Paired Donation 2363 2340 1872 1482 1138 832 538 320

National Kidney Pegistry va. Unrelated Living Donor Kidney Transplants Controls

25% - :
— Unralated Kidney Transplants
Nafional Kidney Registry Kidney Transplants
20% -
2 15% 4
g
E 10% 4
5% ~ p=0.3
0% -

T T T T T T T
1] 1 2 3 4 5 ]
Years since Transplant

-1

Mumber at risk
Cantrol Kidney Transplants 25300 25562 22533 19531 16760 14083 11402 o37
Paired Donation 2363 2340 1872 1402 1134 832 538 320

Leeser et al, CJASN 2020



Helping transplant patients find a match

ﬁ ﬁ ﬁ incompatible donor-recipient pairs find dl l’!’:‘:‘iiﬁi‘i';i'?ifﬁ::ﬁ?

ﬁﬁ ﬁ others in the same situation. i e z oy

ﬁﬁ ﬁﬁ ﬁﬂ v'Through complex chains of exchange, all ' ' V
participants had the promise of finding a f 4 W : g

Blood types: A, B, AB and O

How two matchmakers won a Nobel Prize in Economics in 2012

Alvin Roth Lloyd Shapley
PROFESSOR, STANFORD PROFESSOR EMERITUS, UCLA

v'Roth devised an exchange system to help

L

e

suitable match.



% Graft Failure

Innovation = Better Outcomes

@ National Kidney Registry Paired Donations (NKR) (n=2,363)

@ Non-NKR Paired Donations (KPD) (n = 4,636)
@ US Living Donor (LD) (n=54,496)
@US Unrelated Living Donor (ULD) (n=25,899)

19%
Lower

4.0%

I[El
3

Year™

3.6%

*Statisticall Sgggﬁant . :
Provided courtesy of Johas Hopiing University School of ent of Surgery *Not inciuging CHIP patients;
Kapian-Meier GS Rates for Transpiants Performed: 02/2008-06/2017 with follow-up through 12/31/2017 https.//www.srir.org/ SRTR dataas of June, 2018

27%
Lower

6.1%

5 Year*

1.3%
34%
Lower
fow)
7

Year*

D’Alessandro et al, Curr Opin Organ Transplant 2019
Flechner et al, Am J Transplant 2018



AloloTOlUPOUMEVN HETONOOXEVON VEDPOU - Meploplopol

Mrmopeti va pnv eivat tavta Suvato va taplalouvv oA ta (eVyn, ELOLKA O TIPOYP AT LE
Eval KEVTPO Kal Altya {evyn
OL amodéktec tng opadog O kat ot botec AB abBpoilovtal otn Alota

O kivéuvocg va urtavaxwpnoegt o 60tn¢ adou o ANmtng AdPeL to veppo amod allo (evyoc ival

UTTOLPKTOG (KoL Latplkol Aoyol)

OL dwpntec Twv PKE mpoypappdtwy d€xovtal peyaAvtepn rniieon va dwpicouv kKabBwc n 0606¢
«Slapuynec» tnc acupBatotntac we dStkaoAoyia dev eival TAEov SlabgoLun

Mo T@on ywa ta (euyapla va Tatplalouv PE TNV «TToloTNTa» Tou VEPPOU TToU MIPOKELTAL VAL

AdBouv

Kher et al, Transplant International 2020



AlooToUpPOUEVN HETOHOOXEVON VEDPOU... To nEAAOV

e Xprion TexvVNTNC vonpoouvng

* Alapopdpwon eBvikou kat SLeBvwv PoypaUUATWY avTAAAaywV

e Evomoinon moAAamAwy 0VIKWV HUNTPWWV

e Xprion ocupBatwyv kat evatodntonoltnuEVwy (euywv otn dtadikaoia avtaAlayng

* YynAotepo eninedo deovtohoyiag kal cuvaiveong padl pe peyalutepn Epdaon
oTNnV eKnaidevon Twv dwpnTwyv Kal Twv a.cBevwy yla tTnv avénon tng
EUTTLOTOOUVNC OTO CUOTNUO UYELOVOULKAC TtEpiBaAPnC

e Cryobanking dtatnpnuéevwyv Aspdokuttapwyv 60Tn Kal Xprion ELKOVLKAG
Sdlaotavpwong yia va BonBnoel otnv nposmiloyn tTh¢ cupBatotntag crossmatch
TOU €€OLPETLKA evalocOnTomolnpevou vroPndiou

* YwBetnon véwv tdoswv (voucher program, trans organ exchange)

Kher et al, Transplant International 2020



