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Clinical transplantation: current problems,
possible solutions

Roy Calne™

..we can look on organ transplantation as an extremely successful form
of treatment for hundreds of thousands of patients who would
otherwise have been doomed to death from failure of a vital organ.
The results have been far more encouraging than many of us working
in the field would have expected in the early days.

--NA TRANSPLANTACE ORGANU MUZEME POHLIZET JAKO NA EXTREMNE
USPESNY TYP LECBY PRO STOVKY TISICU PACIENJU, KTERI BY BYLI
JINAK ODSOUZENI K SMRTI NA SELHANI VITALNE DULEZITEHO_
ORGANU. VYSLEDKY DALEKO PREDCILY OCEKAVANI TECH, KTERI NA

TRANSPLANTACICH PRACOVALI' V POCATCICH
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Globalni transplantacni aktivita
015. Organoveé transplantace

Global transplantation activities of solid organs, 2015*
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Obsah sdéleni

* VVylet do nedavné historie
* Soucasnost CR
» Kratkodobé perspektivy

* Hlavni problémy soucasnosti (a jisté i blizké
budoucnosti)

* Nadéje do budoucna — mozna reseni



Transplantace ledviny

* 1. TRANSPLANTACE LEDVINY: J. MURRAY 1955, USA

1. TRANSPLANTACE LEDVINY: NAVRATIL-ERBEN,
HRADEC KRALOVE, 1961

* 1. TRANSPLANTACE LEDVINY V [KEM: J. HEJNAL
1966 v
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Half-lives for adult
kidney transplant recipients
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Transplantace srdce

* 1. TRANSPLANTACE SRDCE: C. BARNARD, 1967, JIZNi AFRIKA

e 1. TRANSPLANTACE SRDCE: 31/01/1984 P. FIRT - V.
KOCANDRLE

e 1. TRANSl?LANATACE BLOKU SRDCE — PLICE: 2007, J. PIRK —
|. SKALSKY, IKEM
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PFeZivani pacientd po HTx v CR
1. Transplantace, n=579, obdobi 1.1.2000-
31.13;2.2009

IKE
M



Transplantace jater

e 1.TRANSPLANTACE JATER VE SVETE: T. STARZL, 1963, USA

e 1. TRANSPLANTACE JATER V CR: V. KORISTEK, 1983, CKTCH
BRNO

e 1. TRANSPLANTACE JATER V IKEM: P. NEUHAUS — M. RYSKA
(2.4.1995)
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v N4 V4

PFeZivani pacientd po LTx v CR
1. transplantace, n=767, obdobi 1.1.2000-
31.12.2009
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Half-lives for adult deceased
donor liver transplant recipients
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Transplantace slinivky brisni

* 1. TRANSPLANTACE SLINIVKY: R. LILLEHEI AND W. KELLY,
1968, USA

* 1. TRANSPLANTACE SLINIVKY BRISNi V CR: V. KOCANDRLE-
| VANEK (V. BARTOS) 1983, IKEM

e 1. TRANSPLANTACE LANGERHANSOVYCH OSTRUVKU: F.
SAUDEK, 2005, IKEM




PFeZivani pacientl po PTx v CR
1. transplantace, n=124, obdobi 1.1.2000-
31.12.2009
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Transplantace plic

e 1. TRANSPLANTACE PLIC VE SVETE: J. HARDY 1963,
USA

e 1. TRANSPLANTACE PLIC V CR: P. PAFKO, 1997, FN
MOTOL
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Transplantace streva

* 1960 Transplantace streva (Okumura)
* CR 2014 J. Froné&k, IKEM
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Patient survival among intestinal
transplant recipients, 2002—2006, by
age: deceased donors
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Small bowel transplantation activities, 2015*
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Transplantace organu v Evropé

2016

20638
(20.3% LD)

7762
(4.4% LD)

2254

1916

780

35

33385

2016 data

N= 28 COUNTRIES (505.9 million inhabitants)

Newsletter Transplant 2017, Council of Europe
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Transplantace organd v CR, 2016

Transplantace organt v obdobi od 1.1. do 31.12.2016 v CR (ST xoomomacusrieoisio
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Transplantace organu v
jednotlivych centrech CR, 2016

W Ledviny od Zijicich darcu Ledviny od zemfelych dérch M Srdce
W Jatra ® Inzulin produkujici organy @ Plice
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Deceased organ donors (DBD and DCD) 2016
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Newsletter Transplant, Council of Europe 2017




Odbérova aktivita v regionech CR

140 ~

120 ~

100 +

80 +

60 +

40

20

IKE
M

Pocet darct v regionech transplantaénich center v CR @ KOORDINACNISTREDISKO
od 1.1.2016 do 31.12.2016
IKEM: 139 32,9
—139 Motol 10 23,7
Plzen: 24 27,3
H.K.: 18 15,3
Brno: 30 15,2
Ostrava: 21 21,0
Olomouc: 20 224
suma 262 25,0
= zemreli 262
= zijici 49
43
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24 o 01 2
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KST 2017



Transplantace ledviny (kadaverdzni)
(pocet/mil. obyvatel/rok)
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Transplantace srdce
(pocet/mil. obyvatel/rok)
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Transplantace jater
(pocet/mil. obyvatel/rok)
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Transplantace pankreatu
(pocet/mil. obyvatel/rok)
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Transplantace plic
(pocet/mil. obyvatel/rok)
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Potentially inappriopriate Tx —
Futile Tx
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Linecker, M., Krones, T., Berg, T. et al. Potentially Inappropriate Liver Transplantation in the
Era of the “Sickest-first” Policy - A Search for the Upper Limits, Journal of Hepatology (2017), doi: https://doi.org/
HlSF 10.1016/j.jhep.2017.11.008
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Perspective or too sick?




Rostouci ekonomicka narocnost
transplantaci — dlouhodoba péce

Costs in transplantation

‘Unstable’ patient

End of life costs

Re-transplantation costs

Additional cost of return to
dialysis (Kidney only)

Cost of additional medication to
try to prevent graft rejection

Cost of tests to confirm graft rejection

Total cost

Cost of routine clinic visits and tests

Stable patient
Cost of medication
Cost of

transplantation Cost of routine

clinic visits and tests
Cost of medication

3 IKE
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Time post-transplant



Imunosupresivni lécba

Timeline of immunosuppression and
immunosuppressive protocols?!

* Despite a rapid evolution of CHNI
immunosuppression during Cydlosporine G + steroids
+
the 19_805 and 1990s, CNIs + Seroids 4 stermids MMF LR
are still central to current Steroids + azathioprine sy on
immunosuppressive + azathioprine ttempts e e
protocols after weaning
liver transplant?2 { |+5 + r'*I”'*"'F
1960 1970 1980 1990 2000 2010 >
* There are currently no new - I I " t
major immunosuppressive Anti-lymphocyte  |qkTa Tacrolimus Anti IL-2-R Everolimus
drugs in clinical trials? Sera MME
First OLT Cyclosporine A MPA

The pipeline of immunosuppressive therapies is limited

|
IKE
1. AdamsDH et al. ) Hepatol 2015;62:5170-5185;

2. 2. EASL. EASL Clinical Practice Guidelines: Liver transplantation. J Hepatol 2016;64:433-485.



Imunosuprese a regulacnich
T- lymfocyty
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Safa K. Drugs (2015) 75:1843-1852



Nepomeér mezi poctem darcu a
prijemcu
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Disparity between need for TX and
organ/resources supply
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Pokus o reseni (Donor safety!!)

Living and Deceased Organ Donors
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Zijici darce organ(i
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Soucasna prezervace organu

Flush out blood
Cold starage solution 5-10°C
Coel w004 C

l 0-4'C
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https://www.google.cz/imgres?imgurl=https://www.researchgate.net/profile/M_Zeeshan_Akhtar/publication/275257408/figure/fig2/AS:294544441659394@1447236275497/Fig-2-Schematic-representation-of-static-cold-storage-and-machine-perfusion-Left.png&imgrefurl=https://www.researchgate.net/figure/275257408_fig2_Fig-2-Schematic-representation-of-static-cold-storage-and-machine-perfusion-Left&docid=qqRqX9GxpNO0mM&tbnid=rdfOS6vn-xoyYM:&vet=10ahUKEwj5xYv36ffTAhVHCiwKHS6zBDg4rAIQMwhoKGMwYw..i&w=624&h=386&bih=1340&biw=2560&q=organ preservation&ved=0ahUKEwj5xYv36ffTAhVHCiwKHS6zBDg4rAIQMwhoKGMwYw&iact=mrc&uact=8
https://www.google.cz/imgres?imgurl=https://www.researchgate.net/profile/M_Zeeshan_Akhtar/publication/275257408/figure/fig2/AS:294544441659394@1447236275497/Fig-2-Schematic-representation-of-static-cold-storage-and-machine-perfusion-Left.png&imgrefurl=https://www.researchgate.net/figure/275257408_fig2_Fig-2-Schematic-representation-of-static-cold-storage-and-machine-perfusion-Left&docid=qqRqX9GxpNO0mM&tbnid=rdfOS6vn-xoyYM:&vet=10ahUKEwj5xYv36ffTAhVHCiwKHS6zBDg4rAIQMwhoKGMwYw..i&w=624&h=386&bih=1340&biw=2560&q=organ preservation&ved=0ahUKEwj5xYv36ffTAhVHCiwKHS6zBDg4rAIQMwhoKGMwYw&iact=mrc&uact=8

Assessment and repair center.

Donor
organ
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organ ~ Donor *
organ

Organ catchment area

‘ Simple cold storage
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Optimization?

Modification
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Whitson BA. World J Transplant 2014 June 24; 4(2): 40-42



Hepatocyte transplantation
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Ibars JP. World J Gastroenterol 2016 January 14; 22(2): 874-886



Hledani novych zdroju organt

* Pouzivani nekompletnich stépu (jedna plice, split
jater)

* Xenotransplantace
* Tkanové inzenyrstvi
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Whole-organ bioengineering

Phase A

Decellularization ]

Ionic/anionic
detergents

Phase B

Acellular scaffold
* Preservation of the 3D texture

* GF maintenance
* Biological properties

s~ T ECM-based
~ . scaffold_ .

N\

Phase C

Autologous recipients’ cell
seeding

Peloso A. Stem Cell Res Ther. 2015; 6(1): 107.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4450459/

Regenerative strategies for kidney
engineering

Embryonic stem cells Kidney decellelularization

Renal differentiation ( ‘ Bioprinting
—
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Montserrat N. The FEBS Journal 283 (2016) 3303-3324



Zaver

* Transplantace organu jsou standardnimi
lécebnymi metodami nezvratného selhani,
dobre dostupnymi v CR

* U vetsiny z nich lze pozorovat priznivy vyvoj
i dobrou kratko-stredné dobou perspektivu

* DalSi moznosti zlepseni tkvi ve zvyseni
dosazitelnosti a kvality organu -

e Zasadni pokrok (organ
engeneering, plna tolerance)
lezi (nejspise) za hranici pristi
dekady
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Diilezité terminy:

I I ® ko n g res 31.prosince 2017 Casna registrace

LS
15.ledna 2018 Zaslani abstrakt
JEP

Spolecnosti pro organové transplantace CLS JEP

-

4.-7.dubna 2018 Spindlertv Mlyn, Hotel Harmony



