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Key problems with conventional immunosuppression
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1945 1953 1954 1973 1993 2008 2015 2020
Freemartin | Microchimerism First DBMC Microchimerism | Combined bone marrow | Nonchimeric tolerance Infusion of MICs
cattle (4) | in cattle SAR (5) identical twin infusion in human bone and kidney transplants induction with donor from leukapheresis-
transplant (6) in canine  marrow—derived from HLA single- hematopoietic derived donor
RAR (7) cells without haplotype—mismatched CD34+ stem cells (12) monocytes treated
long-term IS (8) | living related donors (11) with mitomycin C (14)

Figure 1. A brief history of time: tolerance from discovery to application. Timeline detailing the evolution of understanding immunologic tolerance and
subsequent efforts to achieve it. RAR, renal allograft recipient; SAR, skin allograft recipient.
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Alkylating
agent

PBMC
\ (monocytes)

Modified immune
cells (MIC)

Weak expression of
stimulatory molecules
CD80 CD83 CD86 HLA-DR

Strong expression of
inhibitory molecules
arg-1 iINOS COX2
IL-10 TGF-B C/EBPPB

Introduction m TOL-1 Study Mechanism TOL-2 Study Outlook

Monocytes (PBMC) that are replication-incompetent after a short treatment with an
alkylating agent and have immunosuppressive properties.

bébrek nakli yapilan hastalarda, nakledilen organin
donorunden alinan ve 6zel olarak islenmis immun
hicrelerin kullanildig bir tedavi yontemini ifade eder
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Introduction

Gefordert durch:

Bundesministerium
fiir Wirtschaft
und Energie

Collection and treatment of Administration Kidney
M of danor calls transplantation Study phase to day 30 Observation phase to year 5

Recipient

a I Day 0 EUROPAISCHE UNION

- - - ’ 4’

Group C: N =4 patients (R7, 11, 12, 14) with 1.5 x 108 MIC per kg bw on day -7 (LD-CyA, LD-EC-MPS)

Group A, B: N =6 patients with 1.5 x 10 to 1.5 x 108 MIC per kg bw on day -2 (CyA, EC-MPS, steroids)

9

TOL-1 phase-lb human study

Donor leukapheresis, GMP manufacturing and infusion into recipient on the same day, kidney
transplantation 2 or 7 days later under triple immunosuppression

Morath J Clin Invest 2020, Schaier Front Immunol 2023, ClinicalTrials.gov
Identifier: NCT02560220, EudraCT number: 2014-002086-30



MIC RICIENBIOLVYE NMechanism TOL-2 Study Outlook

Introduction

ine ratio
trols (N = 15)

° Modified immune cell (MIC) transferi sonrasi artik low dose immunosupression < MIC
(sadece Tac+mmf) vererek (steroidsiz protokol) immiintolerans gelisebildigini * arres
5, gosteriyorlar. Uzun donem sonuclari bilinmiyor ancak kisa donem sonuclar basarili
J ve rejeksiyon hizi yiksek degil
(@)
= . Hatta faz 2 calismasinda artik MIC verilen hastalarda sadece tacrolimus /
monoterapisi vermeye baslamislar
0- .
A 4 5
Years after transplantation Years after transplantation
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Screening
Treatment

12-months follow-up

1l TOL-2 phase-lib study

— < 2:1 Randomization

MIC
infusion

Control @ Standard-of-care immunosuppression (N=21) Primary endeint:
Operational tolerance

Arm A - low immunosuppression (N=10)

Key secondary endpoints:

» 1) Patient-relevant infections
mPred 20 mg WS5-13: weaning off 2) BPAR, graft loss, graft
dysfunction, or death

Tac 8-12 pg/L W5-26: 6-10 pg/L from W27: 4-8 pg/L

Arm B — minimal immunosuppression (N=32)

Tac 8-12 pg/L W5-26: 6-10 pg/L from W27: 4-8 pg/L

PEI SA 08.05.2017
EMEA/H/SA/4197/1/2019/SME/ADT/IlI
FDA PS005295, CRMTS #12224

mPred 20 mg W5-13: weaning off
Herstellungserlaubnis DE_BW_01_MIA 2020 0118/DE_
BW_01_Uniklinik HD_Med Klinik V GMP-Facility
D-14 to -7 DO D7 D37 D97 D142 D187 D277 M12 M36 EudraCT number: 2021-000561-33
MIC Tx Bx pEP EOS ClinicalTrials.gov Identifier: NCT05365672

MIC TOL-1Study Mechanism RICIEYAS{IVE Outlook
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Introduction

11 % Bundesministerium

Multi-center TOL-2 phase-llb study HEC N O

MIC cell therapy plus dual immunosuppressive therapy (arm A) or KMU-innovativ

single therapy (arm B, "one-pill once-a-day") compared to SOC

Morath BMJ open 2022



Introduction  MIC  TOL-1Study Mechanism ~ TOL-2 Study [[elliuld

* Cellular therapies in clinical trials, e.g. HSCT, (CAR)-Treg
* MIC replication-incompetent monocytes

 MIC an operationally tolerant phenotype (unresponsiveness, Breg,
COMBINED-g7 signature)

* TOL-2 phase-lIb clinical trial

e Other indications (deceased donor transplantation, transplant
rejection, SLE, other autoimmune indications)



Precision Transplant Immunosuppression:
The Coming Age of Pharmacogenomics

Medhat Askar, MD, PhD, MSHPE

Associate Vice President for Clinical Affairs, Qatar University

* Pharmacogenomics (PGx) as a tool for precision medicine (PM) in
solid organ

- PGx in hematopoietic cell transplantation
* Barriers & strategies in implementing PGx testing




Graft survival post-DSA detection

1.00
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. . . . g = . T
Higher calcineurin inhibitor levels predict better e o
- - - o a ——— TAC5.3—6.3 P = 0005
kidney graft survival in patients with de novo gl—wems | .

donor.specific anti_HLA ani:l.-.l:--. ~ aalsaut adiud.. Time post-DSA detection (months)

Frequencies of CYP3A5 alleles in major race/ethnic groups [6].

Marc-Antoine Béland', Isabelle Lapointe', Réal Noél'
Latulippe®, Olivier Désy', Stéphanie Béland', CiaraN.  Ethnicity Frequencies of Alleles

- 1 - 3 pOS 6 - 7
A ”~n ”~n ”n

African 0.558 0.298 0.172 0.077
African American 0.605 0.316 0.111 0.120

. - - South East African 0.744 0.157 0.194 0.142
Higher Initial Tacrolimus
i 9 i Asian 0.258 0.742 0.001 0.000
in Kidney Transplant Rec g, hwest Asian 0.342 0.659 0.000 NA
E. Rodrigo, M.A. de Cos, G. Fernand Caucasian 0.078 0.921 0.001 0.000
J.G. Cotorruelo, C. Gémez-Alamillo, ¢  Middle Eastern 0.105 0.881 0.019 0.002

Latin American 0.202 0.765 0.037 0.025




CYP3A5
|
| |

CYP3A5*3/3 CYP3A5*1/

Group 1 Group2  Group3d  Group4
CYP3A53/"3 CYP3A5*3/"3 CYP3A5*1/*3 CYP3A5*1/*1
0.20 mg/kg/d 0.25 mg/kg/d 0.30 mg/kg/d 0.35 mg/kg/d

o0

Research Article Pharmacogenomics

For reprint orders, please contact: reprints@uturemedicine.com

Pharmacogenetic-based strategy using

de novo tacrolimus once daily after kidney
transplantation: prospective pilotstudy

Table 4. Tacrolimus doses-adjusted blood concentrations according to study groups.

Patient Dose-adjusted Tac C . (ng.ml"/mg/kg b.w.)

groups  pay3 Day 6 Day 14 Month 1 Month 3 Month 6 Month 12

Group1 726 70.0 65.8 85.1 913 1107 122.6
(29.1-162.3)",  (24.8-161.5)", (235-212.8)", (21.2-293.8)", (29.2-372.3)', (26.8-327.4)", (19.5-270.0)',
n =66 n=66 n =66 n=064 n=66 n=64 n=50

Group2 655 65.9 58.2 679 88.0 97.1 103.7
(23.8-124.5), (21.6-312.0)", (21.2-285.6)", (18.1-214.1)",  (25.2-263.5)", (21.3-292.4)", (33.3-360.8)",
n=62 n=62 n =61 n=61 n=62 n=62 n =60

Group3 456 373 343 384 438 38.0 38.1
(15.6-95.1)",  (10.8-83.1),  (11.7-90.0)",  (14.9-118.4), (13.5-70.0)",  (17.8-118.8)", (21.3-103.7)",
n=16 n=15 n=15 n=16 n=16 n=16 n=14

Groupd 377 223 213 278 30.0 251 329
(23.9-51.8)", (12.8-36.7)",  (17.0-345)",  (20.9-33.3)", (18.1-46.3)",  (20.6-37.0)",  (13.7-40.9)’,
n=7 n=7 n=7 n=7 n=7 n=7 n=6

Kruskal-  p<0.001 p<0.001 p<0.001 n<0.001 <0001 0 <0.001 p<0.001

Wallis test

Values are expressed as median (range [Kruskal-Walls test]).

"#Values with the same superscript letter do not differ significantly from each other, according to post-hoc analysis.




British Journal of Clinical Br ] Clin Pharmacol (2019) 85 601-615 601
BICP Pharmacology

ORIGINAL ARTICLE

A population pharmacokinetic model to
predict the individual starting dose of
tacrolimus in adult renal transplant recipients

L. M. Andlrews1 1, D. A. Hessehnk23 ), R. H. N. van Schaik* 9, T. van Gelder123 1, J. W. de Fijter®
N. Lloberas® (7, L. Elens """" ,D.J. A R Moes """ 2 and B. C. M. de Wlnter """"



m L. M. Andrews et al.

Dose (mg) = 222 ngh ml~!« 22.51h™!

x[(1.0,if CYP3A5%3/+3) or (1.62,if CYP3A5x1 /%3 or CYP3AS5x%1/%1)]

BSA
1.93

Age ~0.50
x[(1.0,if CYP3A4x1 or unknown) or (0.814,if CYP3A4x22)]x <—) *(

0.72
= ) /1000

Takrolimusun farmakokinetigini tahmin etmek icin yas,

Vicut Yiuzey Alani (BSA), CYP3A4 ve CYP3AS genotip
verileri 6nemlidir

Bu faktorleri temel alan bir modelin, nakil sonrasi erken
donemde takrolimus dozajini kisisellestirmekte nasil
kullanilabilecegini aciklar.



Barriers

* Availability of testing

* Cost of testing

* Slow turnaround time for results
* Data management

* Testing reimbursement

* L ack of standardization of terminology

* Poor interoperability of clinical informatics systems
* Inadequate decision support and point-of-care tools
* Few clinical genetic data storage solutions

* Few patient centered tools (e.g. apps)

4

* Few drug or dose selection algorithms

* Lack of real-world or randomized controlled data on
outcomes (clinical utility) and economic value

* Lack of medication use data

* Few patient return of results systems

4

* Poor training of current and future health professionals
in pharmacogenomics and pharmacogenomics communication

* No common point-of-care education resources
* Few patient education materials

N

_4

4 ELSI A A Education\ / Clinical R [Informatics\ i Testing )

* Ethics (privacy, equity, incidental findings, decision making)

* Privacy issues (informed consent)
¢ | egal issues (discrimination, patents)

* Incomplete coverage of the Genetics Nondiscrimination Act

(GINA)

J




Ozetle..

* Farmakogenomik (PGx) testlerinin, ilac tedavilerinde kisiye 6zel
dozajlarin belirlenmesinde 6nemli bir rol oynayacagini ve bu
yontemlerin hastalar icin en uygun tedaviyi belirlemede
kullanilacagini vurgulamaktadir

* Optimal doz tahmini icin gelecekteki modeller, farmakokinetik, yas ve
Vicut Yuzey Alani (BSA) gibi biyolojik o6zelliklerin yani sira
farmakogenomik belirteclerini de entegre edecektir
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Solid Organ Naklinde imminolojik
: Anti HLA Antikorlarl Hasar Mekanizmalari
Antikorlar Sensitizasyon, De novo

Dr. Hiiseyin Toz

Acibadem Kent Hastanesi, izmir

En d ote | U yAS rin d e ant ij en | er S aln‘f:ﬁ‘n‘sz‘ngz"o::g; B
Yan urun: C4d

Peritubular kapillaritis
Glomerulitis
Vaskulit, TMA

Intertitial infiltrasyon
odem




MVI +, HLA-DSA +, ama ptk ‘ de C4d negatif

Ozellikle gec ddnem, ancak erken dénemde de, ptk’de C4d nin
gosterilmedigi ABMR olabilir: C4d NEGATIF ABMR

Hem C4d pozitif, hem de negatif biyopsilerde, ABMR ile
uyumluekspresyonlar gosterildi

C4d pozitifligi, ABMR spektrumunun en ug noktasi olabilir




| CLINICAL RESEARCH | www.jasn.org Solid Organ Naklinde immuinolojik
Hasar Mekanizmalari

Transcriptional Changes in Kidney Allografts with
Histology of Antibody-Mediated Rejection without -
Anti-HLA Donor-Specific Antibodies Acibadem Kent Hastanes, iz

9. Ulusal Transplantasyon Immuno lojisi ve Geneti i Kongresi

Callemeyn J. 2020

* 224 biyopsi, 56 ABMR == 26 HLA DSA var, kalanlarda yok.

* ABMRh olan biyopsilerde IFN-gamma, NK ve endotel
hiucre aktivasyon yolaklarina ait transkriptlerde artis var..

* Bu artislar, HLA-DSA pozitif yada negatif olanlarda farkl
degil ve infiltrasyondaki lokosit dagilimi da benzer

e HLA-DSA statusu farkliliga neden olmuyor,
* Farkhlik yaratan, TCMR eslik edip etmemesi
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Dost / Disman?

Kime gore?

Ne zaman?

* Tam dostluk, tam diismanlik yok

* Tve B hiicre iligkisi hassas ve immiin sistem yanitlarinda cok énemli
* Dogustan ve edinsel immiin sistem Gyeleri arasinda yakin iligki

* T-hiicreler baskin rolde

* B-hiicreler tahmin edilenden fazla fonksiyona sahip

* Antijenlerin taninmasinda MHC molekiilleri dnemli
>

* Rejeksiyonun dnlenmesinde ve tedavisinde hiicreler arasi iliskilerin
bilinmesi hayati dneme sahip
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* ABO Uyumsuz Nakillerde Gen Nakli, Kime, Ne Zaman,

11:10-11:30

Immnolojik Yaklasim
Tolga Yildirm

Nasil Uygulanmali?
Musa Karakdikgl




ABO UYUMSUZ
NAKILLERDE

iMMUNOLOJIK YAKLASIM
e 2000 sonrasi dunya genelinde ilgi artti

Prof. Dr. Tolga Yildinm
HUTF Nefroloji Bilim Dali

* Fakat halen cok yaygin degil

- Yuksek antikor aracili rejeksiyon riski

- Artmis enfeksiyon riski

- Daha koétu hasta ve greft survi endisesi
- Maliyet



* A kan grubu olanlarin %20’si A2 alt grubu
* A2 antijeninin immunojenitesi dustk

* Dlistk anti-A titresi (<1/8-<1/16) olan 0 ve B grubu
alicilara desensitizasyon yapilmadan A2 donorden trans
yapilabilir

* A2->0zellikle B'ye kadavra nakil programlari var

Desensitizasyon

* Splenektomi =2 rituksimab

* Plazmaferez(PF)/DFPF/immiinadsorbsiyon
* [VIG

* Erken baslanan klasik tc¢lt idame tedavi




Ozetle

* Erken donem greft ve hasta survi ABO uyumlu nakile gére daha kotu
* Artmis enfeksiyon ve antikor aracil rejeksiyon riski

* Uzun donem sonuclar ABO uyumludan cok farkli degil
 Diyalizde kalmaya gore cok daha iyi

* Secilmis hastalarda iyi bir alternatif
* Maliyet g6z 6ninde bulundurulmali



_DOCTORS
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(Transplantasyonda Zor Olgular

Obez Hastada
Transplantasyon

Prof . Ayhan DINGKAN

stinye Universites! Hastanesi Liv Hospita Bahgesehir
Organ Nakli Merkezi

TIGED-2024/Antelye

Ozetle....

* Obezite derecesinde fikirbirligi YOK..

* Obez hastalarda hasta ve graft sagkalimi
* Obez olmayanlara gore daha kot
* Tx adayi ve bekleme listesi hastalarina gore daha iyi

* Bekleme listesi ve bobrek nakli hastalarinda
* Bobrek nakli sonrasi SG ve GB uygulanabilir
 SDBH ve bekleme listesi hastalarinda SG onerilir

Karaciger nakli;
* GB; komplikasyon orani yuksek
* SG; tercih edilen proseduiir olmali

e Eszamanli OC ve Ltx yukselen trend
e Canli vericili nakil deneyimi ???



Oturum Baskanlari: Aydin Tdrkmen,
Caner Sdsal, Sevim Génen

14:30-16:00 |Transplantasyonda Zor Olgular 14:30-15:30| F2nsplantasy
uuuuuuuuuuuu

Zihre Kaya,
Ugur Musabak

uuuuuuuuuuuuuuuuu
Bakis Acisi ve Yeni Bir
14:30-15:00|Anlayis : HLA Epitop
uuuuu

S
¥ Desensitizasyon Tedavisi
Al Yuksek
Kiciik Cocuklarda Transplanta¥yon | __ . __ __|2@”" 2 u aaaaaaaa
gi

aca
Burak Kocak 15:00-15:30|Sensitize Hastalard a

g Ayhan Dingkan

Gonca Karahan

Kidney Transplantation During

Kucuk Cocuklarda Bobrek Nakli

Dr. Burak Kocak
Koc Universitesi Tip Faklltesi, Uroloji AB.D. Ogretim Uyesi

Cerrahi Teknik:
Retroperitoneal - Intraperitoneal Yaklasim

>20 kg (20-15-12) standart
retroperitoneal yaklasim

10-20 kg cerrahi ekibin tercihi
<10 kg transperitoneal yaklasim

Allograft Trombozu

* Allograft trombozu: Pediatrik bobrek nakillerinden sonra erken greft kaybinin
en major sebeplerinden birisidir.

* Greft trombozu: Klglk cocuklarda yapilan bébrek nakilleri sonrasi ilk yil
icerisinde goriulen erken greft kayiplarinin en sik sebebidir.

» Renal ven trombozu: % 3-11.6 (~%5)
. % 2-18 *
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Organ Nakli Merkezleri, Doku
13:30-14:30 |Tipleme Laboratuvarlar ve
SGK / Saglik Bakanhig iliskileri
Oturum Bagkanlari: Aydin Tiirkmen,
Caner Siisal, Sevim Génen
14:30-16:00 |Transplantasyonda Zor Olgular 14:30-15:30 AERnspRniaE Sne A
Konusulanlar
Oturum Baskanlari: Tuncay Aki, O.t.urum EgsrIan:
Aydin Dalgi Zifire Kaya,
y 9's Ugur Musabak
Doku Uyumuna Farkh
Bakis Agisi ve Yeni Bir
§iigouiE 00 (9Rc2Hastads Transplantisyon 14:30-15:00| Anlayis: HLA Epitop
Ayhan Dingkan
Uyumu
Mustafa Soy6z
Desensitizasyon Tedavisi
T Alan Yiiksek Oranda
15:00-15:30 gui:: ’C(zc::Iarda TRDsplRmsyRA 15:00-15:30(Sensitize Hastalarda
¢ ¢ Anti-HLA Antikor Kinetigi
Gonca Karahan
Kidney Transplantation During
15:30-16:00 |COVID Pandemic
Enver Akalin <A

KIDNEY TRANSPLANTATION DURING
COVID PANDEMIC

Enver Akalin, MD, FAST, FASN
Professor of Medicine and Surgery
Bronx, New York



Ozetle....

* Lenfopeni ve dusuk CD3, CD4 ve CD8 hucre sayimlari, COVID-
19'lu bobrek nakli alicilarinda yaygindir

* Bobrek nakli alicilarinda 6lim oranlari ilk pikte %15-38 arasinda
yuksekti ve ylksek IL6 seviyeleri ile birlikte yaslhlik, 6lim icin en
onemli belirleyicidir

 GUnumuzde 6lim orani 6nemli dlciide %1-2'ye disti

* Bagisiklik sistemleri saglam olan hastalarin %100'a SARS-CoV-2'ye
karsi antikor gelistirdi ve bu durum 6-9 ay boyunca stabil kaldi

* Nakil alicilarinda Anti-SARS-CoV-2 I1gG uretimi gecikmektedir



Ozetle....

 COVID-19 asilarina yanit Afrika kokenli Amerikali irki, yliksek dozda anti-
metabolit tedavisi ve asi oncesi dlisik CD3, CD4 T-hiicresi ve serum IgM
seviyeleri ile iliskilendirildi

* Tum nakil alicilarina asilama énerilmekte ve daha dnce asilanmis hastalar,
onceki asi sayisina bagli olarak 2023-2024 formultine gére 1 veya 2 doz as!
almahidir

» Hafif belirtilerle kabul edilen hastalar, 3 glin stireyle Remdesivir;

* Orta dluzeyde belirtilerle kabul edilen hastalar, 3 gtin stireyle Remdesivir IV
ve plazma tedavisine ek olarak 5-10 gln sureyle deksametazon almalidir

* COVID-19 pozitif donorler, guvenli bir sekilde herhangi bir nakil alicisina
nakledilebilir
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09:00-10:00

Prof. Dr. Alper Demirbas Oturumu
“Transplantasyonda Yeni Nesil Tani
Yaklasimlan”

Oturum Baskanlari: Aydin Tiirkmen,
Asuman Yavuz

09:00-09:25

Machine Learning in *
Nephropathology: Basic Concepts

Jan Becker

09:25-09:50

Molecular Diagnostics for Allograft
Injury
Enver Akalin

09:50-10.00

Tartisma

10:00-10:20

KAHVE ARASI Q

10:20-11:30

Transplantasyonda Kompleman
ve Rejeksiyon

Transplantasyon immiinolojisinde
Yeni Arayislar

Oturum Baskanlari: Hiiseyin Kogak,
Bahar Biiyiikkaragoz

Oturum Baskanlari:
Ozlem Gériiroglu, Emel Sahin

10:20-10:40

Kompleman ile iliskili Hastaliklara
Genel Bakis ve Transplantasyon
Gizem Kumru

Organoidler
Bahar Degirmenci Uzun

10:40-11:10

Kronik Aktif T Hlicre Aracili
Rejeksiyon
Ozan Ozkaya

Eksozomlar
Tiilay Kiligaslan Ayna

11:10-11:30

Bobrek Nakli, Trombotik
Mikroanjiopati ve aHUS
Arzu Velioglu

Yeni Biyobelirtecler
Ozgiir Oto Akin

CHANG

11:30-12:30

UYDU SEMPOZYUMU 2
Oturum Baskani: Ugur Musabak
BAG HLA Antibody Diagnostics: New

Single Antigens Performance Data
Generated on Automated Platform
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Machine Learning in
Nephropathology:
Basic Concepts

Jan U. Becker

Cologne, Germany

* Machine Learning ; bobrek biyopsi 6rneklerinden
alinan yuksek cozunurltuklG dijital gortuntuler analiz
edilir

 Machine Learning algoritmalari, insan gézuyle
gortlemeyen desenleri ve 6zellikleri tespit eder



Intelligence in nephropathology
Amac, klinik ve patolojik verileri birlestirmek

Clincal/laboratory
Light microscopy

Intelligence Diagnosis
i i 100.000 lizerinde data + Prognosis
Electron microscopy Shovinent

Genetics




1.Veri Kaynaklari:

Bobrek biyopsileri, klinik raporlar, laboratuvar test sonuclari ve hasta
demografik bilgileri

2. Gorintl Isleme ve Analizi:
Dijital Patoloji: Bobrek biyopsi orneklerinin dijitallestirilmesi ve analizi

Segmentasyon

Goruntulerdeki 6nemli bolgelerin ve yapilarin otomatik olarak
tanimlanmasi



Machine Learning process can be done in three ways

e Supervised
Expert labels (ground truth) for all instances in a dataset

* Weakly supervised
e.g. only biopsy label (ground truth diagnosis, prognosis, treatment
response) for entire dataset

* Unsupervised
No labels at all (foundation models)



Bu dénglde, bircok kurumdan binlerce bébrek

biyopsisi veritabanina katkida bulunur.

Diger disiplinlerden alinan parametrelerle

birlikte bu veriler teshis, prognoz ve tedaviyi

bilgilendirir

e ML , Nefropatolojinin tani tedavi ve prognozu
belirlemede anlaml bir katkida bulunmasini
saglayan bilet oldugudur.

* ML, nefropatolojinin de bu buyuk veri
yaklasimindan faydalanmasini saglayacaktir.

* ML, nefropatologlari yerine gecmeyecek.
Ancak, ML, yetenekli bir nefropatolog
tarafindan denetlenen tani destek sistemini
saglayacaktir
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Xenotransplantasyon

Dr. Kenan Keven,
Ankara Universitesi Tip Fakiiltesi
Nefroloji B.D.

Turler arasi nakil
basladi...
Sonuclar ????7?

Year Surgeon (Location) Donor Organ and Source Survival
/1906 Jaboulay (Lyon, France) Pig kidney 3 days
1906 Jaboulay (Lyon, France) Goat kidney 3 days
\1910 Unger (Berlin, Germany) Macaque monkey kidney 32 hours
1913 Schonstadt (?) Monkey kidney 60 hours
1923 Neuhof (New York, NY) Lamb kidney 9 days
1963 Hitchcock (Minneapolis, MN) Baboon kidney 4 days
((1 963 Reemtsma (New Orleans, LA) Rhesus monkey kidney 63 days
\ 1964 Reemtsma (New Orleans, LA) Chimpanzee kidneys (13 patients) 11 days to 9 months
1964 Starzl (Denver, CO) Baboon kidneys (6 patients) 19 days to 3 months
1964 Hume (Richmond, VA) Chimpanzee kidney 1 day
1964 Trager (Lyon, France) Chimpanzee kidneys (3 patients) <49 days
1964 Hardy (Jackson, MS) Chimpanzee heart 90 minutes
1966 Cortesini (Rome, Italy) Chimpanzee kidney 31 days
1968 Ross (London, UK) Pig heart 4 minutes
1968 Cooley (Austin, TX) Sheep heart 10 minutes
1969 Marion (Lyon, France) Chimpanzee heart “quickly”
1969 Starzl (Denver, CO) Chimpanzee liver 9 days
1970 Bertoye (Lyon, France) Baboon liver (2 patients) 39 hours to 4 months
1970 Leger (Paris, France) Baboon liver 72 hours
1971 Pouyet & Bérard (Lyon, France) Baboon liver (2 patients) <2 days
1974 Starzl (Denver, CO) Chimpanzee liver 14 days
1977 Barmard (Cape Town, South Africa) Baboon heart 5.5 hours
1977 Bamard (Cape Town, South Africa) Chimpanzee heart 4 days
1984 Bailey (Loma Linda, CA) Baboon heart 20 days
[1992 Religa & Czaplicki (Sosnowiec, Poland) Pig heart 23 hours
1992 Makowka (Los Angeles, CA) Pig liver 34 hours
1992 Starzl (Pittsburgh, PA) Baboon liver 70 days
1993 Starzl (Pittsburgh, PA) Baboon liver Coma 26 days
\1996 Baruah (Sonapur, India) Pig heart 7 days

Deschamps J-Y, et al. Xenotransplantation. 2005.




Xenotransplantasyon Bariyer

1. Hiperakut rejeksiyon Dakikalar - Saatler
2. Akut humoral rejeksiyon Saatler-Gunler

3. T hucreli rejeksiyon Gunler Haftalar

4. Kronik rejeksiyon Haftalar -Aylar

Koaguilasyon Disregulasyonu

$

Trombotik mikroanjiopati
Sistemik consumptive koaglilopati (sistemik reaksiyon) nadir

iskemi ve hasar ile sonuclanir

Compleman Regtlator proteinler

Lu T, Front in Imm, 2020



TABLE { | Genetically modified pigs currently availalble Yor xenotransplantation research.

Abbreviation Gene name
GTKO 1,3-galactosyltransferase KO (GGTA1 KO} -
CMAH KO CMP-N-acetylneuraminic acid hydroxylase KO Oncelikle bu liste ve daha
B4GaINT2 KO B-1,4N-acetylgalactosaminyltransferase KO pek cok genetik farklilikla
hCD48 (MCF) Human membrane cofactor protein fransgene mucadele etmek gere kiyo r
hCD55 (DAF) Human decay accelerating factor fransgene
hCD59 (MAC-IF) Human membrane attack complex C5b-9
inhibitory protein transgene
hTBM Human throambomodulin
hTFPI Human tissue factor pathway inhibitor Antagonize the function of tissue factor
hCD339 (hRENTPD1) Human ectonucleoside triphosphate Anticoagulation and anti-inflammatory
diphosphohydrolase-1 fransgene
hA20 Human tumor necrosis factor alpha-induced Inhibition of NF-kappa B activation and
protein-3 transgene TNF-mediated apoptosis
hCD47 Human integrin associated protein transgene Regulation of macrophage activation and
phagocytosis
CTLA4-Ig Cytotoxic T-lymphocyte-associated protein Cellular immune response: Inhibition of T-cell
4-immunoglobulin transgene costimulation via CD86/CD80
ClITA-DM MHC class Il transactivator dominant negative Suppression of T-cell activation
hHO Human heme oxygenase 1 transgene Antiapoptosis; cytoprotection; anti-inflammatory
ASGR1 KO Asialoglycoprotein receptor 1 Decreases human platelet phagocytosis by pig

sinusoidal endothelial cells

PERV inactivation Porcine endogenous retroviral virus inactivation Xenozoonosis




2020 ‘de FDA onayi ile genetigi degistirilmis
domuzlardan nakil calismalari basladi

FDA approves genetically engineered pigs

The first approval for both food and medical use
By Kait Sanchez | @crisp_red | Dec 14, 2020, 7:03pm EST

f W (7 sHare

ilk acil onam ile genetigi degistirilmis
domuzdan insana kalp nakli sonrasi 60 gin
sag kalabilen Mr Bennet....

Genetigi degistirilmis Domuz
4 knock-out gen
6 eklenmis genetik

David Bennett world first human receives a Pig
Heart Transplant

2 Sumit Arora @ Published On January 13th, 2022

"It was either die or do this transplant. | want to
live. I know it's a shot in the dark, but it's my last
choice," said Mr, Bennett, the patient, a
day before the surgery was conducted.

FDA ilk defa acil kullanim onayi verdi
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