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*Toplumsal farkindalik calismalari

* Kadavra Bagls messss) |B20's kampanyalan
Aile onayi

e Canli donor *Varsayima dayali konsent
‘Non-heart beating kadavra

dwd g7 ‘ewoy

e Daha az DGF orani

 Daha kisa bekleme suresi
 Daha az komorbidite orani

e Daha iyi hasta ve graft sagkalimi

(ESED). Patients fortunate enough to receive a kidney
transplant, on average, live 10 yvears longer than those who
remain on dialysis [1], and it is now clear that a living
donor kidney transplant is better than a kidney from a

[ deceased donor. The average deceased donor kidney trans- ]

plant will function for 8.6 vears, while a hving donor kidney
provides an average of =16 vyears of dialysis-free survival

Wallis BC. Kidney paired donation. NDT.2011



Dondr havuzunun genisletilmesi

1. Canli dondr havuzunun genisletilmesi stratejisi
a. ABO uyumsuz canli donor nakiller

b. HLA uyumsuz canli donor nakiller
c. Capraz nakiller (KPD)

2. Canlidonoére uygun olmayan sensitize hastalar icin stratejiler
a. Uygun missmatch programlari

b. Kadavra dondr asiri desensitizasyon
c. HD’de IVIG/Rituksimab

3. Kadavra dono6r havuzunu genisleten stratejiler
a. Marjinal organlarin kullanimi
b. Dolasim durduktan sonra yapilan donasyon




Canli géonllli dondre ragmen

J ABO uyumsuzlugu I % 30-50
. DSA varligi/cross (+)

1. ABO uyumsuz nakiller (1998) v’ Pahali
2. Desensitizasyon v" Rejeksiyon riski yuksek

. .. .. v infeksiyon riski fazla
3. Dondr degisimi (KPD) v' Graft sagkalimi dislk
1. Capraz canli nakil

2. Canli-kadavra donor degisimi
3. Altruistik (non-directed) donasyon

REWVIEW

Allocation and matching in kidney exchange programs

Kristiaan Glorie, " Bernadette Haase Kromewijk,? | ori van de Klundert,? Albert Wagelmans”
and Willem Weimar®?



Avantaj-Dezavanta]

Desensitizasyon
v'Karmasik bir prosedir
v'Karistk immuinolojik testler
v'PF, immunadsorpsiyon ve ritux..
v'Pahali
v'Hastane yatisi uzun
v’ Overimmunsupresyon
v Ciddi infeksiyonlar
v'Rejeksiyon ataklari fazla
v'Graft sagkalimi dusuk

Capraz nakil
v'Basit bir prosedur
v'Daha ucuz
v'Kararinda immunsupresyon
v'Infeksiyon riski az
v'Lojistik sorunlar
v'Ayni anda birden fazla ameliyat
v'Son dakika takas sorunlari

v'Donérii kabul etmeme vb........ e T




Capraz nakil

Konvansiyonel capraz: ABO uyumsuz
Sadece A ve B kan gruplari arasinda

Ankonvansiyonel capraz: Cross (+)
O ve AB grubu dahil hepsi caprazlanabilir

» O donor » AB donor
» Diistik PRA » Yiiksek PRA
» A/B, B/A » A donor/O alici

Caprazlamasi kolay Caprazlamasi zor



Capraz nakil- tarihce

1985

Fig. 1. A

EPD 1st suggested by
Rapapart [4]

KEorea starts performing 3-wany
and d4-way exchanges

1990

15t exchangs performed in
Korea by FPark et al |[5]

history of kidney paired donation

History of KPD

2000

1zt exchange in Europes
performed im Switzerlamnd [&]

Trhia Solid Orgam
Transplantation Consortium
Living Donor Kidney Exchange
Program established

1st exchanges perfarmed o US
in Mew England and lohns =

Mews Emgland Programs for
Kidnay Exchange founded

Hopkins [7]

from its original proposal by Felix

Paired Donation Network
established

205

=i

Dutch establish 15t nathonal
KEPD program [8]

Alliance for Faired Donation
wnites over FOtransplant
centers im US imtba 1 KPD

coalition

1=t MEALD chain yields 10

transplants [55]

Matianal Kidney Registry

argamized

Tlrkiye

2010

European Network for
Collaboration on Kidney Exchange
Programmes (ENCKEP). 2016

LIMOES announces plans to
establish national KPD program
i UE jm 2030 [T5]

Fapaport to the present day.

Wallis CB. NDT.2011
Kwak JY. Transplant Proc.1999



Ozellikle "oyun teorisi" olarak adlandirilan teoriden ilham aldi." Ertelenmis kabul
algoritmasi, Shapley ve Amerikal ekonomist David Gale tarafindan 1960'larda serbest
ticaret yapan bir sistemdeki oyuncu ciftlerinin verimli bir sekilde eslestirilmesini
saglamak icin gelistirilen bir dizi kuraldir. 1990'larin ortalarinda Roth ve
meslektaslar, tip fakiiltesi mezunlarim asistan hekim arayan hastanelerle eslestiren
bir sistemi gelistirmek icin algoritmay degistirdiler. 2003 y1linda ekibi, New York'taki
lise 6grencileriyle eslegtiren bir sisteme benzer bir ¢oziim uyguladi. Ayrica 2003
yilinda, bébrek bagiscilarinin organlarimi "takas edebilecekleri” ve amaclanan
alicilarinin uyumlu nakillere sahip olmasini saglayacak bir sistem tasarlamaya basladi.
Calismalar, Isvec Kraliyet Bilimler Akademisi tarafindan "gercek diinya sorunlarina

pratik coziimler" bulma 6rnegi olarak gosterildi.

700
600
@8 500
Alvin E. Roth. &
Linda A. Cicero/Stanford Universitesi Fotografgist g 0
'
2 300
&
s k)
Tam Olarak: Alvin Eliot Roth % 200
Dogmak: 18 Aralik 1951, N 100 I
NY, ABD (73 yaginda) e mEm I
Odiiller Ve Onurlar: Nobel Odiil @, @, B, %, %, %, U, B, %, 0, 0, %, 0, 0, 0, O
(2012) Year
gall§ma Konular:: arz ve talep = oyun Fig. 1. The number of kidn'ey paired donation (KPD) transplants performed in the United
o States per year. Data obtained from the OPTN database from the year 2000 to 2015. Pa-
teorisi tients were listed as non-biological, unrelated paired donations.

TA. Pham et al / Transplantation Reviews 31 (2017) 29-34



Eslestirme Modeller;i

1.

Hastalar arasi

a) Basit eslesme

b) Domino eslesme
Merkezler arasi

a) Merkez ici/merkezler arasi
b) Ulusal
c) Uluslararasi

Max zincir uzunlugu

Ameliyat zamanlamasi

a) Eszamanl
b) Ardisik

Yeni Trendler
a) Bi-organ capraz nakil
b) Global modeller

Table 1 Types of kidney exchange

Simultaneous anonymous 2-way kidney exchange
[13)

3-way, 4-way, n-way exchange
[14.21]

Compatible pair

Non-simultaneous kidney exchange'

Non-simultaneous extended altruistic donor and domino™®

Kidney exchange + desensitization therapy"”
Kidney exchange + ABO incompatible transplant''*
Acceptable mismatch transplant

Use of A2 donor to O patients™

Living donor-deceased donor list exchange
f20}

[19]

National kidney exchange

17]

International kidney exchange'
Global kidney exchange'”

REVIEW

Kidney exchange transplantation current status, an update
and future perspectives

Kute VB ve ark. World J Transplant 2018



Hastalar arasi basit eslesme

* [Ik baslangic
* Once iki sonra cok yonli @)
* Coklu cerrahi

* Teknik olarak zor

Incompatible Pool

2

Incompotizle Llsteye bagI§ Two-way exchange Three-way exchange

X
; Figure 1 Different types of simple paired kidney exchanges. (a)
Two-way exchange, (b) multi (n)-way exchange between multiple
pairs.

Fig. 1 List donatiol

Living donor exchange programs: theory and
practice

Robert A. Montgomery *




Hastalar arasi domino eslesme

(@) Noap chain (b) Neap chain / N DA D

e Fedakar baé!gg
* Cok merkezli/ulusal program

e Farkli zaman diliminde ameliyat

R .
. s e Canli bobreklerin transportu
™ N

e e L)

e Soguk iskemi artti

() v'NEAD

* Eslesmesi zor bridge donorle bitebilir...
Figure 2 Matching strategies with non-directed anonymous donors

. 1500
(NDAD) — (a) NDAD starting chain ending up with the final kidney * Donorva degeblllr( 67)

donation to a recipient on the waiting list (WP); (b) non simultaneous Paired kidney exchange transplantation
extended altruistic donor (NEAD) chain ending up as a bridge donor the sensitization status of the recipients [3]. Alvin Roth &

(BD) who can start a new chain. Lloyd Shapley receivedQ012 Nobel prize i
developing the algorithm utilized to match large number of
donors and recipients in PKE program [36].

economics for



Uyumlu cift ile capraz nakil

* Uyumlu (gonulld) cift icin max fayda
e Daha genc bobrek A Unbalanced 2-way loop B Unbalanced 3-way loop
* Boyutu daha iyi
e HLA uyumlu

Patient Patient
blood blood

group O group O

Patient

* Diger cift icin nakil sansi.. =% 0%

group B

FIGURE 3: Exchange strategies in kidney paired donation. An unbalanced n-way loop exchanges between (A) one compatible and one
incompatible donor-recipient pairs or (B) one compatible and two incompatible donor-recipient pairs.



Desensitizasyon ile capraz nakil

* Kompleks bir soruna iki yonli ¢6zim

* Sensitize hastaya daha az sensitize donor

Clinical Results From Transplanting
Incompatible Live Kidney Donor/Recipient
Pairs Using Kidney Paired Donation

Figure 2. Use of a Triple Match

* Karsi ciftler icin nakil sansi
 Montgomery ve ark (John Hopkins)

Intended Pairs [ Matched Pairs
- — Positive Crossmatch —— Blood Type Compatible and Negative Crossmatch
—— Low-Titer-Positive Crossmatch

Three intended unconventional donor/recipient pairs are shown. Each recipient has a positive
crossmatch to the intended donor, with a titer of 1024 or greater indicating a strong antibody
response not amenable to desensitization. The 3 recipients exchange donors such that 3 feasible
scenarios are created: 2 negative crossmatches and 1 low-titer-positive crossmatch that can be
overcome by desensitization.

Unconventional Unconventional Patient/Recipient

Probability of
Negative Crossmatch Donor

No. in Deceased Pool
8 0.029
9 0.033

10 0.008



Yeni trend-Bi organ ¢apraz nakil

* Trans organ capraz nakil yeni bir
tanim (Torres 2019)

 Cekici bir teklif olsada;

e Cerrahi Risk
e Bobrek donor:1/3000
 Karaciger donor:1/500

e Onam onemli

e Donorler icin ek baski...

Mot suitable for kidney donation n
Kidney
recipient

@

Not suitable for liver donation

Figure 4 Trans-organ paired exchange. The initially intended donor
of prospective kidney recipient is not fit for renal donation but can

Liver
recipient

donate his liver to a prospective liver recipient from the second pair
whose own intended liver donor is not fit for liver donation. His ini-
tially intended liver donor instead donates his kidney to the former
pair.




Bdbrek-karaciger takasi

e 2017 bir yazidan esinlenildi. R Gl
. . oo The Whole Is Greater than the S f its Part
* Dickerson’un simiilasyonu ——> RS SRR R

John P. Dickerson and Tuomas Sandholm

[ J .
o - k k I / d Computer Science Department
20 30 e n a I o p ay a Carnegie Mellon University
Pittsburgh, PA 15213
Received: 12 November 2018 | Revised: 10 March 2019@

DOI: 10.1111/ajt. 15386

CASE REPORT AJT
. . . . . Donor Recipient
Bi-organ paired exchange—Sentinel case of a liver-kidney swap P
Liver m——mm————————
Ana-Marie Torres' | Finesse Wong! | Sophie Pearson! | Sandy Weinberg! | Daughter of
John P. Roberts? | Nancy L.Ascher? | ChrisE. Freise? | Brian K. Lee® Wiy Reciphent

* Anne-kiz bdbrek nakli . Liver

R . Sister of Liver
* Kiz kardesler karaciger nakli \ Rechlent ) _

FIGURE 1 Diagrammatic representation of the liver-kidney

* Etik komisyonda tartisilarak g




TABLE 1 Baseline demographics, pre- and posttransplant laboratory values

Age yr)

Sex

Relationship

Height, cm

Weight. kg

BMI, kg/m®

GRBW ratio, %

GW/sLY

Blood type/rhesus

PRA

Cause of end-organ failure {recipients)
CMV, donor/recipient immune status
HLA mismatches

Blood pressure, mm Hg
Serum creatinine, mg/dL
eGFR predonation, mL/min
UPC predonation, g/g

Serum ALT predonation, USL
Serum AST predonation, USL
Serum albumin preocp, g/dL
Platelet count preop, =107/

IMR predonation

Serum total bilirubin predonation, mg/dL

Induction agent

Maintenance immunosuppression
Blood pressure at 1 yr, mm Hg
Estimated blood loss, mL

Serum creatinine at 1 yr, mg/dL
Serum ALT at 1 yr, LVL

Serum AST at 1 yr, UJL

Serum albumin at 1 yr, g/dL
Platelet count at 1 yr, x10%/L

IMR at 1 yr

Serum total bilirubim at 1 yr, mg/dL
UPC at 1yr.g/g

Donor-L

21

Female
Daughter-mother
159

44.8

17.5

P5/65
0.65
126

12
21
45
182
11
0.8

120
0.78

19
4.0
217
10
0.8

Recipient-K
42

Female

150
b4
28.5

B+
0%

Fibrillary GM
D+/R+

S5of &
125/70

FD

Basilixumab

Tac/MMF/pred

200
14

0.2

Donor-K
47
Female
Sisters
158

58.7
23.6

113/71
0.71
102
0.14

117/79
50
0.7

Undetectable

Recipient-L
52

Female

145
574
21
0.85
0.4

PBEC
D-/R+

122755
0.56
89

1.7
1046

None

Tac/MMF/pred

1700
0.79

14
4.6
259
10
0.6

* Sol dono6r nefrektomi
* Sag donor hepatektomi

* Etik 7?2777

Moreover, registry data of 15 000 donor nephrectomies re-
vealed an overall postoperative complication rate of 16.8%, with 7.3%
of these being Clavien-Dindo grade Ill or higher.! In comparison, liver
donation incurs a complication rate of 12%-40%, but only 3.5%-3.8%

of which were major (2Clavien-Dindo grade I11).2°

10. Abecassis MM, Fisher RA, Olthoff KM, et al. Complications of living
donor hepatic lobectomy-a comprehensive report. Am J Transplant.
2012;12(5):1208-1217.

11. Lentine KL, Lam NN, Axelrod D, et al. Perioperative complications
after living kidney donation: a national study. Am J Transplant.
2016;16(6):1848-1857.

* Sonug: hayal edilebilir, yapilabilir.




Yeni trend=herkese nakil

v’ Advanced Donation Program (ADP)
= ABD 2011’den beri kurgulanmakta
= Gonullt bagisci ile aile icin KUPON alinir
= Ancak; aliciicin organ garantisi yok

v'Global Kidney Exchance (GKE)
= Rees ve ark. 2017’de ik defa
= Filipinli ve ABD ciftler arasinda

Kidney exchange should be available at

each transplantation unit across the

world to achieve the goal of Global
“transplant for all”

International

Figure 1 Stepwise progress in kidney exchange.

Etik sorunlar
Yasal sorunlar
Organ Ticareti ??

Am J Transpl. 2017
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d 0 Type B Type O Type A Type B Type A
Kidney Exchange to Overcome Financial Barriers to | ) . ﬁ .
Kl d n ey Tl'a n Sp I an tatl on Transplant Transplant T Transplant T Transplant Transplant
precluded by s precluded byv precluded by Y precluded by Y precluded by v
financial immunologic immunologic immunologic immunologic
barriers barriers barriers barriers barriers
AS E) - ; i — ) 2 NOR R R DONOR DONOR
The continuing cost of long-term dialysis ._ DONO! e DONO ONO ONO
; : w— —
for a US patient can be redirected — —_— !
into three streams. —— T
\ l — Type O ) Type A v, Type B v, Type A J Type B
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.
Long-term
savings
that accrue to
the insurance
Transplant and payer Transplant and PATIEN;E 2:% 682% 0:1 23% g 936% 11 g?% 539% 12 12
long‘te rm care Iong-term care Race: Asian Caucasian  Caucasian  Caucasian AfricanAmer Caucasian Caucasian  Caucasian Asian AfticanAmer  Caucasian
< for an for the b Age:  33yo 48y0 32y0 59y0 36y0 59y0 68 yo 54 y0 63y0 460 480
international us Insurance: Philanthropy ~ Medicare Medicare Medicare Private Private Medicare Private Medicare  Medicare Private
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Transplant T patient patient Transplant Transplant:  Jan2015  Jan2015  Jan2015 Mar2015  Mar2015  Mar2015  Mar2015  Mar2015  Apr2015  Aug2015  Aug 2015
State: OH MN WA GA GA GA GA NC CA CA GA
precluded by S precluded byv
financial immunologic Sex and ABO:
barriers barriers
DONORS
DONOR DONOR Sex and ABO: ° Q ° Q G
x
Feasible transplant Feasible transplant Race: Caucasian  Asian  Caucasian Caucasian Caucasian AfricanAmer Caucasian Caucasian Caucasian ~ Asian  Caucasian  Caucasian
Type O Type A Age:  53y0 29y0 44y0 54y0 4Tyo 30y0 42yo 48y0 53y0 600 52y0 47y0
Relationship:  Altruistic Spouse Friend  Father-in-law Brother-indaw  Friend Child Friend Spouse Sibling Friend Friend
Barrier: Financial ABOI ABOI DSA DSA/Size DSA DSA DSA DSA ABOI ABOI
\ J . g

Finansal bariyer



Max zincirin uzunlugu

 Donér havuzu genislemeli ve esit eslesme olmali (DONOR)
* Herkesin menfaatine ve ADIL olmali

* Max. Zincir uzunlugu 3 olmali
* lyi kalite eslesmeyi saglar
* 3 yol kismen daha fazla hastanin sorununu ¢ozer
 Zinciri uzatip cok komplex olmamali

* Yeni stratejiler: listeye bagis..

) _ ‘ 5 ¢ _ : United States and as a national donor exchange
‘ The National Kidney Registry™” and Alliance for gscheme in both The Netherlands and South Korea.>S The

Paired Donations' in the United States have reported on Korean relay system expands the concept of single matched
long kidney exchangeCchains (2-35 pairs) utilizing real- pairs to involve multiples up to a@eported peak of seven

time software. pairs exchanging grafts over a period of ime.*

Weale J ve ark. Clin Transpl. 2009

Fleachner SM ve ark. Am J Transplant Park JH. Leg Med (Tokyo).2004



Paired Kidney Exchange in India: Future Potential

and Challenges Based on the Experience

at a Single Center
Vivek B. Kute, MD, DM, FASN, FRCP,' Himanshu V. Patel, MD, DNB," Pranjal R. Modi, MS, DNB,?

Syed J. Rizvi, MS, MCh,? Divyesh P. Engineer, MD, DM, Subho Banerjee, MD, DM,’

Bina P. Butala, MD,® Shruti Gandhi, MD,* Ansy H. Patel, MBBS,” and Vineet V. Mishra, MS8

Laparoskopik retroperitoneal donor nefrektomi

Date
(2020)

State

Recipient's Sex
and ABO Type

Donor's Sex and
ABO Type

Recipient-Donor
Relationship
Recipient:
Donor(Age) (Years)

Kidney Exchange - Reason

FIGURE 1. A nonsimultaneous 10-way kidney exchange cycle. GJ, Gujarat; MP, Madhya Pradesh; RJ, Rajasthan.

1

8 Jan

&
()

2

8Jan

GJ

3

7 Jan

©

4

7 Jan

GJ

Transplant No.

5

6 Jan

GJ

6

22 Jan

OJOX

Demographics of recipient-donor pairs and outcome

Recipient (R) 1 2 3 4 5 6 7 8 9 10
Original disease -ESRD DN CGN CGN DN HTN HTN HTN DN CGN ADPKD
Dialysis Vintage (mo) 8 12 36 12 3 2 18 17 38 1
Weight (kg) 59 67 48 55 47 47 62 40 47 64
Donor (D) 1 2 3 4 5 6 7 8 9 10
Weight (kg) 81 65 80 63 82 59 60 49 82 63
GFR (R/L) 43/54 50/48 56/50 48/54 55/55 52/49 54/61 50/50 55/55  53/45
S.Creatinine (mg/dL) 0.63 057 0.53 0.8 0.9 0.84 1 0.55 1 0.61
Outcome R1-D10 R2-D1 R3-D2  R4-D3 R5—D4 R6—D5 R7--D6  R8-D7 R9-—D8 R10-D9
WIT (s) 67 100 180 193 315 204 257 185 96 125
CIT {min) 24 75 120 114 118 54 110 73 20 82
AT (min) 24 15 29 25 19 39 34 36 22 14
S. Creatinine (mag/dL) 1 1.1 1.1 0.9 14 1 1.1 0.7 0.73 0.84

ADPKD, autosomal dominant polycystic kidney disease; AT, anastomosis time; CGN, chronic glomerulonephritis; CIT, cold ischemia time; DN, diabetes nephropathy; ESRD, end-stage renal disease;
GFR (R/L), glomerular filfration rate {right/left) in mL/min; HTN, hypertension nephropathy; WIT, warm ischemia time.

4 Jan

GJ

8 9 10
4 Jan 6Jan 8Jan
MP Gl RI e 2000-2020 tek merkez
@ G * 920 kadavra
e 4558 canli bobrek tx

* Capraz tx:440 (%9.6)
* En uzun zincir: 6

Husband-
Wife

47/a3

ABOI

Husband-
Wife

28/26

ABOi

Husband-

Wife
39/40

DSA

Husband-

Wife
47/43

ABOI

Son-
Mother

24/47

ABOI

Son-
Mother

31/60

ABOI

Sister-
Brother

42/50

DSA

Husband- Daughter- Husband- .
Wife  Father  Wife e Ardisik nakil: 67
42/40 2550 43/43
ABOi ABOI ABOI

Transplantation = May 2021 = Volume 105 m Numnber 5



Ulusal liste

/EFFECT IVENESS )
*Ethical, equitable, patient centric policy
*Standard protocols and simple logistics
*Auditing outcome and performance
*Reliable long-term donor-recipient care

\-Avoiding commercialization Y,

STATE/NATIONAL KIDNEY EXCHANGE PROGRAM

-

AYA

DONOR POOL INCREASE MATCHES

*Compatible pairs

N

«Software allocation

*Optimized chain length

«Optimized match run frequency
\\-Standardized laboratories

Incompatible pairs
Multiple donors registration
Multicentre ,state, national pool

J

N

J

Table 1. Key ingredients of four national kidney paired donation registries

Country

Year established
Name of program

Dedicated central
support staff

HLA laboratories
involved

Types of exchanges
considered

Accepts ABO-
incompatible donor
matching

Donor travel or
organ transport
Frequency of match
cycles

Donor allocation
algorithm
Primary all ocation
criteria

The Netherdands

2004

Living Donor Exchange
Programme

Yes

Single

Multiway and domino

No

Donor travel
Every 3 months

Virmal cross-match

UK

2007

National Living Donor Kidney
Sharing Scheme (NLDKSS)
Yes

Multiple

Multiway and domino

Yes

Orrgan transport
Every 3 months

Virtual cross-match

Unacceptable antigens based on  Negative virtual cross-match at

recipient’s serological DSA for
HIA-A, B, Bw, DR, D)

HLA-A, B, C, DRB1, DRB345,
DQBL, DPBI

Camada

2009

Canadian Blood Services
Kidney Paired Donation
Program (CBS-KPD)
Yes

Multiple

Multiway and domino

No

Donor travel (rarely organ
transport)

Every 4 months

Virtual cross-match
Negative virtual cross- match

at HLA-A, B, C, DRBI,

DRB345, DQA1L, DQBI,
DPA1, DPBI

Anstralia

2010

Australian paired Kidney
eXchange Program (AKX)
Yes

Multiple

Multiway and domino

Yes

Organ transport

Every 3 months

Virtual cross-match

Negative virtual cross-match at

HLA-A, B, C, DRB1, DRB345,
DA1, DQBL, DPAL, DPEI

Vivek BK ve ark. Transplantation 2021

Ferrari P ve ark. NDT 2015



Ulusal liste avantaji

Bl raire
v 2 yerine 4 cift nakil sansi yakalar

]

B reis

v' Cocuklar icin sans,
v Yuksek sensitize hastalarin sansi artar

Fig. d. Il an exchangpe beiwesn Par 1 and Par 2 B perlommed al one

cemiler, amly two irensplanis ooowr; however, m the larger poal, Paor ]
cmn exchanie with Par 4 and Par 2 can exchange wath Par 3 allowing ) . ) o
Kidney paired donation: principles, protocols and programs

brur ransnlms meesd ol b,
Paolo Ferrari]'m*, Willem ‘u\-’eimar’i's, Rachel J. ]Uhnsonﬂ, Wai H. Lim>’ and Kathryn J. Tinckam®™®



Ameliyat yontemi

v'Yeterli cerrahi ekip ve ameliyathane donanimi
v Kopri dondr haric tim ameliyatlar eszamanli

Y Ardisik ameliyatlar

\/ . . Country™"” Key features of kidney exchange program
Ulusal sistemde; "
D on 6 r t ran Sfe ri i donor matching with ABO titers < 1:64, high-resolution HLA identification and virtual cross match

1= High transplant rate for highly sensitized, HLA-incompatible pairs due to accepting ABO-incompatible

Canada Non-directed anonymous donors facilitate 62% of transplants
G r a ft b 6 b re k t r a n Sfe r i South Korea Favourable due to less sensitized, more compatible pairs, more non-directed anonymous donors, non-0 > O
patients
United Kingdom'" Low transplant rate due to less use of altruistic donor, restriction on long chain, permit only < 3-way

exchange, donor travel
Johns Hopkins University, United States ~ Kidney exchange + desensitization increases transplant rate for difficult to match and difficult to desensitize

pairs
San Antonio, United States'"’ Use of compatible pairs and A2 donors increases transplant rate even in single canter program
National kidney registry, United States Longer chain are used in matching
Donor vs kidney transport Donors travel is preferred in Netherlands and Canada, kidney transport is preferred in United Kingdom and
[ Australia ]
Alliance for paired donation, United States Global kidney exchange

Kute VB ve ark. World J Transplant 2018



Capraz nakil sonuclari

Table 2. Outcomes of various paired kidney exchange studies.

Author and year

Sample

Outcome

Remarks

Leeser et al. 2020
[16]
{2008-2017)
MNER, USA

Flechner et al. 2018
[22]
NER, USsA

Allen et al. 2018 [69]
Australia

Kute et al. 2017 [70]
{2000-20186)

Indlia

Jha et al. 2015 [71]
{(2010-2013)

India

Malik et al. 2014
[1.2] {2009-2013)
Canada

Tuncer et al. 2012
[72]

(2008-2011)

Turkey

Leeser et al. 2012
[73]

(2007—2011)

NER, USsA

Bingaman et al. 2012
[19]

{3 years)

Methodist San
Antommo, USA

Klerk et al. 2011 [74]

(2004-2011)

Dutch PKE prograrm

Montgomery et al_
2005 [18]

(2001-2004)

Johns Hopkins, USA

2363 NKR PKE
compared to control
kidney transplant
recipients (n 54 497)

2037 NEKR PKE txp
{2008—2017) ws.

1. Living donor related
txp (49610) (UNOS)

2. Living unrelated txp
no. 23310

3. UNOS non-MNER PKE
no. 4236

First 100 transplants in
Awustralian PKE program

300 of total 3616 LDKT
and 561 DDKT,; mean

follow-up 3 + 3 years

26 PKE wvs_ 716 non-PKE
Followw-up 20 months

235 PKE

57 PKE ws_ 1081 lwing
related txp

44 pair leading to 50
t™>p.

134 (117 incompatible
and 17 compatible
pairs)

187 transplants — 83
blood group
incompatible and 104
positive crossmatch
pairs

22; median follow-up
13 months

Median follow-up 3.7 years
Similar graft failure and mortality

One and 3 year comparable graft
survival outcomes and better 5 years
graft survival in PKE transplant

37 exchanges mean operating time
115 % 44 min. CIT for nonshipped
kidneys 2.6 == 0.6 h vs. 6.8 =% 2 8 for
shipped kidneys two DGFs. One year
allograft survival 97 %6

Patient survival 96%, death censored
graft survival 83%6; Mean serum
creatinine 1.3 mg/dl

Serum creatinine at 1 month and last
follow-up better in PKE

Similar graft and patient survival and
BPFAR

1-year patient survival 100%, graft
survival 98% and BPAR 8%

Similar first and second year GFR, AR,
graft loss, pt. loss

DGF — 6%; 1 year rejection rate —
2. 1%; 1 year pt. and graft survival
98% and 943

3 episodes of rejection, no graft lost
due to rejection

S-year uncensored survival — 85%;
death censored graft survival — 89%

Patient survival 100%; graft survival
95.5%; 6 months creatinine — 1.2 mg/
dl; ACR — 18%; no AMRs

MKR registry was relativehy
high risk — more likely to be
black, women, older, >=80%:
PRA, previous transplant and
longer time on dialysis

Shipping kidneys rather than
donor

124 two-way, 14 three-way, 1
four-way and 1 six-way
transplant

All two-way exchanges;
reason for exchange — blood
group incompatibility

FKE pts had higher HLA
mismatch and age

Blood type incompatibility —
54 4% sensitization — 43 .2 %

5 desensitization combined
wvith PKE
449% with PRA =80%

40% of the registered patients
got transplanted

Two triple exchanges; 5
patients were highhy
sensitized

Sonug;

e Kadavra dondrden daha iyi

* Canli donorler ile ayni

Kute VB ve ark. World J Transplant 2018
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ORIGINAL ARTICLE WILEY TABLE 1 Study population characteristics.
KPD MNon-KPD LDKT DDKT
Unrecognized opportunities: The landscape of pediatric kidney- N 258 3447 4987
- - - - Recipient characteristics
paired donation in the United States S s . s
Black, % 151 79 236
Jennifer Verbesey' ® | Alvin G. Thomas®®® | Amy D. Waterman®*® | Hispanic, % 15.9 18.4 314
Sunil Karhadkar®® | Victoria R. Cassell*® | Dorry L. Segev>®® | Julien Hogan”®® | Age, Median (IQR] 12.016.0,15.0) 11.0(4.0, 15.0) 13.0(8.0. 16.0)
Matt Coo per‘? o] Preemptive transplant, % 37a 40.8 24.4
Diays on dialysis, Median (IQR) %9 (0, 370) 42(0,325) 314 (0, 706)
Public insurance, % 438 409 joe
. o . . . . .. Previous transplant, % 15.5 7 9.4
2014 bobrek dagitim sistemi, pediatrik alicilar igin bekleme PRA> B0 attransplent 12 28 a5
. .. an.0 eGFR pre-transplant, Median {IQR) 14.6(8.5,23.3) 149(9.0,23.7) 10.8(6.6, 18.1)
surelerini neredeyse iki katina ¢ikardi. etoyed greft fumction 5% . s o
Donor characteristics
Female, % 674 £0.3 a0
2008-2021 KPD sonuglari karsilastirildi. Black. % 62 73 132
Hispanic, % 12.4 16.6 22.2
Age, Median (IQR) 35.0(29.0, 43.0) 37.0(31.0, 43.0) 25.0{21.0, 30.0)
100% BMI, Median (IR} 259 (23.5,28.7) 26.5(23.6, 29.5) 25.2(22.4, 28.8)
o N Total KPD Coung )
- e NERHPD Percent LKDPI/KDPI, Median (IQR) 1.6(-9.4,14.2) 20(-9.5,13.7) 13.4 (6.6, 23.0
i Blood type
| I
= A% 31.8 26,8 374
AB, % 1.2 0.6 0.8
— 20 g B B, % 128 77 167
5 . E 0.% 54.3 &5 45
S i5 3 & -
:: ) 408 Transplant characteristics
- Cold ischemia time, h, Median (IQR) 2.4(1.2,87) 1.2(05,21) 11.9(8.2,16.2)
ABO incompatible, % 1.2 0.4 01
a 0% HLA mismatches (A, B, DR)
" 0% 1.2 6 21
a L o 1,% 39 82 0.4
2008 2010 2012 2014 20706 2018 2021 2% ! “ 2
3,% 20.5 arg 11.2
FIGURE 1 Pediatric (Age = 18} Paired Donation Transplants G% 2.2 3 =
2008-2021. The dotted line shiows the annual proportion of S 2 - =
6% 13.6 49 20.2

kidney-paired donation (KPD) transplants facilitated by the
Matianal Kid iy chiﬁtry [N KR]; the vertical bars indicate tatal KPD Abbreviations: BMI, body mass index; DDKT, deceased donor kidney transplant; KPD, kidney-paired donation; LDKT, living donor kidney transplant.

count.
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v’ Victoria Cassell ve meslektaslarinin "Taninmayan Firsatlar" bashkli makalesinde
v’ Pediatride nadir tartisilan bir konu
v" KPD oranlarinin son yillarda artmis olmasina ragmen, genel olarak diisiik oldugunu
v Sonuglarin (Non KPD ve DDKT ile) benzer oldugu
v’ Pediatrik hastalar icin 2001’den beri canli bagis orani azalmaktadir;
v toplumun saglik durumunun koétiilesmesi,
v’ canli bagisci kriterlerinin katiligl,
v’ finansal engeller ve
v" canli bagis avantajlari hakkinda bilgi eksikligi

v’ Pediatrik hastalarda KPD kullaniminin artirilmasini, nakil erisimini genisletmek igin bir firsat olarak goriyor.
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Optimizing Outcomes in Pediatric Renal
Transplantation Through the Australian Paired Kidney

Exchange Program

M. P. Sypek'**#, S, I. Alexander®, L. Cantwell®,
F. L. lerino™*®, P. Ferrari’, A. M. Walker'*® and

J. Y. Kausman'**®

Table 1: Damographics arnd baselne charactenstics of patents

Age at Ma. of Sean 5 ting Reasan Class | Class [ C i v
Case  transplantaton Cause of ESKD rurs in AKX C an crlnd ities enents far AKX cPREA %] cPRA %] cPRA (%)
1 3 years ARPED 3 Liver disaass, pulmarany Blood L a0 25 78
typoplasa, bypothyrodsm transfuson
z T years PLWs 13 GERD waith fundophcaton, Previous Tx DSA ] a4 a8
arpoety, bilateral natwe
nep hrectomies
3 17 years Renal hypodysplasia 1 PCOS Presvious Tx Dsa 55 a6 az
4 16 wears FLVs&ysplasia L Mitraf anoff Blood transf wusion D54 B ") a5
5 B years Dysplasia’pennata 4 [rabetes inspicdus, autism Blood transfusion]  DSA, reed for urgent 86 68 a5
5 I TR SOECTrUrn Chsoncher trarsplant due 1o
HDx cornphica tarns
5] 3 years Infantile nephratic 1 Oral aversion, poor Blood transfusion] Hepatitis B Q 32 32
syndrame gronat b, areoety corg antibody
¥ 9 years CAakUT 2 Mare Maore ABO ncornpat ity L] 4] 4]

ESKD, end-stage kdney disease; cPRA, caloulated pansl reactive antibody; ARPKD, autosomal recessive pokeys
urathral wabve, GERD, gastropsophageal reflux disease; T, transplantaton; PCOS, poleystc owvarnan syrdrome
rey and unnary tract; VUR, vesicouretenc reflux disease

Table 3: Qutcomes for patients transplanted through the AKX

o kidney disease; DSA, o
HDw, mernodabess, CAkKL

inar-spacific antbhody: PUY, postenar
I'_ SorgpeEn Al D rsonmmal imes af the ks

Duration of eGFR

Patient follow-up (Mmonths) (mL/min/1.73 m? Donor-specific antibody (DSA) testing (MFI)

1 24 94 12 months Cw4 (1438)

2 26 46 12 months A32 (1358); DRT (1324); BG4 ':*-"IDDD_I1
18 months A32 (<1000); DRT (<1000)

3 22 9 1 month No DSA

4 12 73 12 months No DSA

5 4 87 2 weeks No DSA

[ B B84 Mot tested Mot tested

7 54 66 30 months A29 (<1000}
54 months DR18 (<1000

eGFR, estimated glomerular filtration rate (calculated using the revised Schwartz formula).

'DSA below cut-off for positive test (>1000).

v Cocuklarin yasamlari boyunca birden fazla nakle
ihtiya¢ duymalari muhtemeldir.

v Bu nedenle, yiiksek diizeyde doku uyumu ve
organ kalitesi eslesmesi temel 6nceliklerdir.




Pediatric Transplantation

WILEY

Correspondence: Georg A. Béhmig ( georg boehmigi@@meduniwien.ac.at)
Received: 3 February 2024 | Revised: 5 June 2024 | Accepted: 26 July 2024

Keywords: ABO incompatibility | HLA incompatibility | kidney paired donation | kidney transplantation

| cCOMPREHENSIVE REVIEW

Kidney Paired Donation—European Transnational
Experience in Adults and Opportunities for Pediatric
Kidney Transplantation

Georg A. Bihmig! | Thomas Miiller-Sacherer® | Ondrej Viklicky?

'Division of Nephrology and Dvalysis, Department of Medicine I11, Medical University of Vienna, Vienna, Austria | *Department of Pediatrics, Medical
University Vienna, Vienna, Austria | ‘Department of Nephrology. Transplant Center, Institute for Clinical and Experimental Medicine, Prague. Czech
Republic

v' KPD programlari yetiskinler icin faydall
v" Son veriler bunun pediatrik hastalar icin de gecerli
olabilecegini gostermektedir.

Sonug:
1. Pediatrik KPD az, clinki kadavra bekleme suiresi az
2. Pediatrik KPD nasil arttinlabilir
1. Egitim calismalar
2. Yetiskin aktif KPD programlari ile baglanti
3. Optimal organ boyutu, yasi ve eplet eslesmesi
4. Cesaret verici uzun donem sonuglarin ¢ikmasi

Matching algorithm

HLA demar/recipient typing

Single antigen testing
ABH KPD donaor

HLAY KPD donor

Other factars

Match runs

Final crossmatch requirement

Clased loops

MEAD chains

Deceased donor walt list

Ananymity

High resolution: A, B, C,
DREL, DAL and DOBEL

DEA threshald: MFT =1000-2000

Accepied for HLA
incompatible pairs

Usually mot accepted

Fre-specified for selected recipients
(e-g.. domor age, HLA mismaich)

Every 3maonths

Negathve Tand B cell
flow crossmatch

Tes

Wit list inactivaticn upan
match ran participaiion

Tes

TABLE I Eey feanures of the Ceech-Ausirisn KPD program.
Transnational program
(AT: Vienna anad Differences between
KPD rules Imnsbruck; Cz: Pragoe) participating centers
Option of pediatric KPD Tx Yes {Innsbruck, Prague) Mo pediatric kidney Tx in Vienna
ToOdnional CEnbers COunEres Requircmenis: program Tone
harmonization & comract (example:
recent exchanges with Israel)

Inchasion criteria

ABC incompatibility Cine to two matchruns Mone

D5A andjor positive crossmatch Yes Mone

Combined HLA/ABOD incompatibility Yes None

Hepeated mismatch Optianal Mone

Other criteria Oiptional {e.g, donor age Mone

for pediatric recipienis)

Altruistic donors Accepied None
Impuiation of multiple donors fior one Accepied None
recipient
Organ travel Yes (ground or flight tramsport) Muone
Daonors travel between centers Mo Mone
Cemtralized computer algorithm ¥es (software in Prague) None

HLA-DPBEI: All (A} or subset
of {Cz) reciplems

Mone

Bone

Mone

Mone

Mone

Bone

AT: 23 simulianeous exchanges
per center ( panticipation in
larger transnational loops)

- Mo Hmidt {non
simultaneous exchanges)

AT: Participation in shart
bridge domarlinkesd segments
{simuleaneous Tx reguired)
Cx Longer segmenis (non
simulianeous Tx)

Mone

Mone

Abbrevasoas AT, Ausiria, A B ABD-iscompatiblic; Cz, Coech Republsc; FILAL HLA-incompaisbis; K, Kidoey Pased Donatson; MP1L, Mean Flasssomen
Imemsity; NEADain, Nor-simukineom Exsmded A ltruistec Dooor chaim: Tx, Traneplantaiien.
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ilk KPD bobrek: 2010

ilk KPD karaciger: 2013

-

CAPRAZ NAKILLER e - .
YL (PEDIATRIK DAHiL) caprAZ PEDIATRIK CAPRAZ NAKILLER TopLAcn:Pp::ZiAmiK
v e . - PEDIATRIK PEDIATRIK
SAG BOBREK SOL BOBREK KARACIGER DAHiIL BOBREK KARACIGER
2011 30 60 90 0
2012 35 85 120 4 4
2013 12 63 2 77 2 1 3
2014 20 63 83 3 3
2015 24 104 128 1 1
2016 28 95 6 129 6 1 7
2017 19 85 104 1 1
2018 42 139 11 192 4 2 6
2019 31 143 4 178 7 7
2020 28 141 10 179 9 9
2021 21 180 16 217 9 2 11
2022 26 203 33 262 7 8 15
2023 15 139 92 246 7 24 31
2024 21 137 142 300 5 22 27
2025 4 37 65 106 3 12 15
TOPLAM 356 1674 381 2411 68 72 140




ISU organ nakli merkezi

Bobrek nakli

Yetiskin (n 1397) Pediatrik (n 224) toplam
Kadavra/Canli 96 1301 20 204 1621
Capraz nakil 163 14 177 (%11.7)
Capraz eslesme modelleri Dortli: 3 (n 11) Dortlt: (n 1) N
Uclii: 9 (n 24) Ucli:  (n3)
7 ikili: 69 (n 128) 7 ikili: ~ (n 10)
Capraz nakil nedenleri 9 ABO uyumfuzl-ugu D ABO uyumsuzlugu _ Ped: %6.8
Immunolojik risk Immunolojik risk
Gonulla Coklu arter
Dondrleri Es, akraba ve diger Ebeveyn: 14

—

Ruhsat tarihi: Aralik 2017



SG 4 yas/12 kg

Kan grubu: B poz

Ety: Senior Loken

Ozg:
e Ciddi néromotor gelisim geriligi
e Gorme kaybi mevcut.

* Nistagmusu var.
* Nobet gecirme oykisu yok.

Asi takvimi: tam

Vaka Ornegi

* Dondr: baba

* MG 42 yas/80 kg
e Kan grubu: O poz
e Doku uy: 3 MM

* GFR: 97,5 mL/dk

e Capraz donor

* AS 39 yas/60 kg
e Kan grubu: B poz
e Doku uy: 4 MM
* GFR: 113 mL/dk




ABO ve HLA uyumsuzlugunun otesinde

Pediatrik KPD stratejileri

v’ Pediatrik hastalarda HLA-DR/DQ eple'g uyumsuzlukla rnin (6ze_llikle ilac e ot e 1 T Bt
uyumsuzlugu vakalarinda) uzun vadeli allotransplant disfonksiyonuna yol Mismatch and Nonadherence on Actte Rejection snd Gral Survivals
acabilecek de novo DSA olusumuna katkida bulunabilir hitps:/jdot.org/10.1111/ajt. 13341

37.M. F. Sypek, 5. L Alexander, L. Cantwell, et al.,, "Optimizing Out-

v’ infeksiyon riskini azaltmak; HBV viral bulasma riski olmayan bir dondrden s
ya pl Ia n bi r K P D na kl i tion 17, no. 2 -;._'-‘ﬂ]?;l: 53-1—5-11, https://doi.org/10.111 l,-'uji.-l-L[JJ].

38_Y. Calzada, I. Revuelta, E. Codina, et al., "Owvercoming Limits: First

v’ Yiiksek derecede duyarli bir pediatrik alicida basarili bir ABO uyumsuz canli ABO Incompatibl Living Donar Paired Kidney Transplant in an Ry
e ) . .e . persensitnze FOlalTic Recipicnt 1n spain, larmic franspianialion
donor (62 ya§) e§|e§t|rllm|§ KPD bobrek nakli. 26, no. 8 (2022): 14359, https:(/doiorg/10.1111/petr. 14350,

36. 1. R. Krissberg and F. 5. Verghese, "Kidney Paired Donation,” Pedi-

v Yas-kilo-babrek bOVUtu eslesmESi: En kUgUk pedlatrlk alicilar Igln bobrek utlrt'fc]:';u{!vp!arz:a:irm 28, no. 1 (2023): £14667, https://doi.org/10.1111/
boyutu eslestirme cabasi petr.14667.

v’ Cerrahi riskler: Kiicik pediatrik alici donériiniin coklu renal arter varligi..... lstinye Universitesi Liv Bahcesehir Organ nakli merkezi



Pediatrik KPD

Alici yasi (yil) 13.0 (IQR: 12; 2-17) 11.4 (IQR: 12; 2-18)

Verici yas! (yil) 50.0 (IQR: 15; 33-65) 37.0 (IQR: 20; 24-70)

Diyaliz stresi (ay) 9.0 (IQR: 34.0; 2.6-72.0) 12.0 (IQR: 42.0; 0.1-130.0)
CAKUT QOrani (%) HLA Uyumsuzluk =5 (%)

KPD LRD



Pediatrik KPD takip ve HT

Takip Suresi (ay)

35¢

KPD LRD
301

HT (+) HT (+)
251
53.8% 52.2%
20¢
15+
10f 46.2% 47.8%
5,
HT (-) HT (-)

KPD LRD



Pediatrik KPD

Final eGFR (ml/dk/1.73 m?)

Sonucg f

20

KPD LRD



Pediatrik KPD Ozet

v KPD; tibbi, etik ve yasal olarak canli donér havuzunu arttiran en uygun yontem
v'Avantajlari nedeniyle 30 yildir umut vaad eden bir sistem

v’ Yapay zeka uygulamasi ile 2 kat fayda saglanabilir

v’ Ulusal listeler pediatrik hastalar icin avantaj saglar

v’ Pediatrik KPD stratejileri;
v" ABO uyumsuzlugu ve immunolojik risk (pediatrik hastada riski azaltmak)
v Bobrek boyut uyumsuzlugu
v’ Coklu arter varlig

v KPD sonuglart:
v’ Canli vericili nakiller ile ayni
v’ Kadavra vericili nakillerden daha iyi

KPD, uygun bir dondru olan pediatrik hastalar icin canli donasyona yonelik bircok engeli asmak
icin uygulanabilir bir stratejidir ve immunolojik riskleri en aza indirme firsati sunar.
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