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THE IMMUNROSUPPRESSIYE EFFECTS OF FR 900508

IH RATS RECEIVING HETEROTOR S CARDIAC ALLOORAFTS TABLE 3
FR 900506 GIVEN I.M. AFTER TRANSPLAN TATION:
URAFT SURVIVAL OF LEWIS RA'TS RECEIVING AQI HEARIS

P. Loe
H. Murase
8. Tod Treatment Fet No. Grft Survival Median (Days)
- o -
(Deys)
L. Mokowka
T. Starel 1.28 mg/kg on 3 22, 31, 33 31

30, 49, >4 49

Dapoartmant of Surgery, 3001 FIfth Avenus, Falk Clinis 4
Westl, Plttaburgh, Feanaylvania 133213

The Immunosuppresslve effecis of FNL 000500 were stud ) » w/Ke 23, 35
in lLeawls rats l?vln ACl heterolople heart wllogeaf

Intromuescuier doses of 0.02 sg/kg dally for I woeks exten
Erafl survival slightly, and with doses up to 1.28 mg/kgp
3 woeks, there I# long=-term graft survival. If oniy 3 da ) 93, 51. >84
dosecs were glven siarting on da 4 after transplentatl . *:_ 3 3
graft survival for almostl 3 monihs was mocompllished In 4 J >87, >87, >87
8 animale whoe stlll bear funetioning hearts.

Sargical Resaarch Cosmuonilcaticons 1:325, 1987
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Milestones of Organ Transplantation in Taiwan

1968/05/27 Living-related kidney transplantation (NTUH)
1969/05/24 Cadaveric kidney transplantation (NTUH)
1983/11/09 Bone marrow transplantation (NTUH)

1985/08/ The Transplantation Society of Taiwan
1987/06/21 Transplantation legislation

1987/07/17 Heart transplantation (NTUH)

1987/09/17 “Brain death declaration” legislation

1991/07/10 Lung transplantation (VGH)

1994/06/ Living related liver transplantation (CGMH)
1994/11/23 Pancreatic transplantation (NTUH)

1995/12/09 Lung transplantation (NTUH)

2002/03/07 Taiwan Organ Registry and Sharing Center
2003/01/29 Revision of Transplantation Legislation
2004/11/22 Kidney transplant across ABO (NTUH)

2005/03/25 Kidney transplant with cross-matching positive (NTUH)
2007/10/27 Intestinal transplantation (Far-East General Hospital)




Initiation of Liver Transplantation in Taiwan

CGMH - LK 1984.3
GVH — TAIPEI 1985.6
NTUH 1989.10
CGMH — TAIPEI 1991.7
GVH — TAICHUNG 1992.7
KSMU 1993.4

TSGH — TAIPEI 2000.8




Global Transplant number trend

US including 4 countries; US, Canada, Brazil, Argentina

EU including 22 countries; UK, France, Germany, Spain, Italy, Belgium, The
Netherland, Switzerland, Austria, Denmark, Norway, Sweden, Finland, Portugal, Poland, Czech. R, Slovakia, Slovenia, Hungary, Croatia, G
reece, Romania, Turkey

AS including 11 countries; Japan, China, Korea, Taiwan, Hong
Kong, Singapore, Malaysia, Thailand, Philippines, Australia, NewZealand

Data from 2008 IRODaT



簡報者
簡報註解
グローバルでの移植件数の推移を示してあります。
2007年に米国で、移植数が若干減少しましたが、グローバルで見ますと、欧州やアジアは依然増加しており、トータルとしては、依然増加傾向を示しております。特にアジアの伸びが大きいように感じています。


Annual number of DDLT in Asia and Oceania
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Annual number of DDLT in Asia and Oceania
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Annual number of LDLT in Asia and Oceania

Taiwan

Australia
ew Zealand
Thailand

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008



DDLT and LDLT in Asia and Oceania (2008)
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Number of Kidney and Liver Transplants Performed in

China over the past decades by year

12000 kidney TX 86800 (1969-2008)
Liver TX 14643 (1993-2008)
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Evolution of 85,446 Liver 12/2008
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Patients Registered on Waiting List for Transplantation in

IENYER
Organ Area Total
North Middle South East
Kidney 2362 1288 1558 138 5346
Liver 437 170 154 9 770
Heart 99 5 14 0 118
Lung 14 1 2 0 17
Total 2912 1464 1728 147 6251 (2009/10/21)
Organ Total Centers
Heart 18
Liver
2005 2006 2007 2008 2009

CLT 22

LRLT 12 Deceased donor 153 165 151 195 145
Lung 9 number
Kidney 35 Deceased 6.65 7.17 6.59 8.48

donation rate

Bone 9
Bone Marrow 14
Cornea 50

(2007/06/)
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Relationship of Donor Hospitals, Transplant Centers and Organ
Procurement Hospitals in Taiwan

Donor Hospital

Transplant Cente

Organ Procurement
Hospitals

Organ Procurement Hospital: 4-5
Transplant Center:20 or more

Donor Hospital: 200



Liver Transplantation — European organ allocation
European gap among donors and recipients *

Deceased organ donor utilization for a transplant

Donor country population pmp 2007/2008
(millions)

Slovenia

SIOISICICIS)

Deceased donation rate is decreasing

Eurotransplant data annual report 2008




Allocation by MELD Score

Based on 3 parameters: - INR
- Bilirubin
- Creatinine

% Mortality

=
<cHSgsaasg gl

% 3-Month Mortality as a Function of MELD

3 months mortality according to MELD score

%

L1d § m 20 30 m 50 60 g
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Liver Transplantation — European organ allocation
Prospective in Europe

The MELD system is gradually spreading in European countries due
to its efficacy in predicting deaths and the transparency given to the

allocation system

The dark sides of MELD as sharing system need to be faced and
solved with less competition and more collaboration among Centers

MELD system must not limit the procedures to expand the donor pool
like split and extended critena donors

The policy of the transplant survival benefit may help to find the best
donor-recipient matching

g



Liver Transplantation — European organ allocation

Which sharing system ?

Extended criteria donors
wang donars .

‘ Transplant '.
) benefit principle
-

Effective allocation system




China Organ Donation and Allocation Flow Chart

‘ Donation

P incial O .
rovinclal Yrgan Potential Donors

Donation Office Report

Donation Coordinator

v

Obtain consent from Potential Recipients
Donor Family waiting list

Potential Recipients

l Hospital report
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% Living-related liver transplantation

% ABO mismatched liver transplantation
% Split liver graft

% Dual graft

> Domino Tx

X APOLT

%
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Critical liver mass for liver resection
and partial liver transplantation

Europe

North America

Asia
Australia

South
America

Overall

28(15-40)
25(15-30)
30(20-40)
28(25-30)
28(25-40)

28(15-40)

50(30-80)
50(25-90)
50(30-80)
50(40-50)
45(40-80)

50(25-90)

35(30-50)
35(30-45)
35(30-45)
35

38(35-40)

40(30-50)

0.8(0.6-1.2)
0.8(0.8-1.0)
0.8(0.6-0.8)

0.8(0.8-1.2)

0.8(0.6-1.2)

World J. Surg (2009) 33:797-803



Reported Donor Mortality

> Left lateral segmentectomy for pediatric recipient
01.% - 0.2% (1/123 in Europe, 1/400 in U.S.)

» Right hepatectomy (estimated)
0.2% - 0.5%

Liver Transpl. 2002;8:174-188



Split liver
transplantation



1st recipient 2nd recipient
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Liver Transplantation in National Taiwan
University Hospital (NTUH) (1989 Oct.~ 2009 Nov.)

HBV 76 23%

Others148 45% HCV 27 8%

HBV+HCV 8 2%

Number: 330
CLT: 103
LRLT: 227

—_HCC3 1%
HBV+HCC 46 14%

HCV+HCC 22 7%
All patients 330

Others 52 22%

HBV 76 32.5%

HCV+HCC23 1

O W, Y W B, B Uy, Y, Yy,

HBV+HCC 45 19% HCV 27 12%

HCC 3 1% HBV+HCV 8 3.5%

9/Nov. /2009 Adult patients 234



() Cadaveric liver transplantation : 103
Whole graft 85
Reduced-sized 14
( 7 lateral segmentectomy,
6 extended right lobectomy
1 left lobectomy)
Split graft 4 (2 right lobe ,2 left lat)
@ Living-related liver transplantation : 227
Right lobe without MHV 133
Left lobe with MHV 11
Lateral segment 67
S2+S3+partial S4 16

2009/11/9



Successful rate of liver transplantation in NTUH ( survive over

30 days after operation)

@ Cadaveric liver transplantation
90/98 (91.8%)
@ Living-related liver transplantation
184/193 (95.3%)

2008/10/31
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Kaplan-Meier survival estimates, by donar

—

n 6M
CLTx 69 90
LRLTX 110 89

|
2000
analysis time

CLTx




HBV Minimal liver lesions

5% (adults)
O.TV \40-80% (newborns)

Fulminant Chronic Infection
Hepatitis \
? 70-80% | | -
(HBV coinfection) HCV Chronic active hepatitis

l

Cirrhosis (20%)

|

Hepatocellular carcinoma
(3-5%/year; 30-50%/10 year)

Schematic representation of the natural course of hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections. The figure emphasizes in particular the high rate of chronic HBV and HCV
infection as well as the risk of chronic active hepatitis, cirrhosis, and hepatocellular carcinoma.



Patient survival after liver
transplantation for

Patient Survival after liver transplantation

' ' : for HBV-related liver disease in NTUH
acute liver failure in NTUH Iver al '

1999~2005
(1997~2005) ( )
Lo~ . L"&w
0.8—
0.8—
O (4 0.6
o
=
C 04— Year 1 3 5 0.4— Years 1 3 5
< 7 Survival(%) 88 84 70 % 90.5 86.9 80.3
s
0.2 0.2—
0.0— 0.0
0 20 40 60 80 100 120 ! ! ! ! ! | |
0 12 24 36 48 60 72
months

Months after liver transplantation




Liver Transplantation for Patients with HBV-related Liver
Disease in NTUH (1996~2007)

»> 95 ca%es, Sex: M/F 71/24 , Age: 34~64 y/o (48.6x11.5) Follow up 40.8128.6
months

» Disease categories:
HBV-related acute hepatitis 25
HBV-related liver cirrhosis without HCC 36
HBV-related liver cirrhosis with HCC 34

» Type of graft: cadaveric graft (32), LRLT (63)

» Anti-HBs Ab titer in patients without HBV recurrence: 194.9 =+ 73.6 |U/I
(83.9~375.2)

> 6 cases with HBV recurrence
4 case of them with YMDD mutation
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Traatment Treatment
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treatment treatment
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Recurrence-free Survival (%)

e e N o e - (N T T | |
6 122 18 24 30 38 4 48 12 18 24 30 36 42 438

A Months after Transplantation B Months after Transplantation

PATIENTS AT HiISK PATIENTS AT Risk
Treatment 28 28 26 21 17 11 £ ; 3 Treatmen 28 27 24 19 16

Mo treatment 20 19 14 11 11 10 No treatment g

Effect of Anticancer Treatment before Transplantation on Overall Survival
(Panel A) and Recurrence-free Survival (Panel B) in 48 Patients with Cirrhosis
and Hepatocellular Carcinomas.

N Engl J Med 1996;334:693-9



Criteria of OLT for HCC in Taiwan

» Milan criteria » UCSF criteria
» single tumor, <5cm » single tumor, <6.5 cm
» multiple tumor » multiple tumor
</= 3 tumor </= 3 tumor
largest diameter largest tumor <4.5cm
<3cm Total diameter <8cm
» No major vessel > No major vascular

involvement invasion
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Milan criteria or UCSF criteria?

Kaplan-Meier Estimate of Survival Curve
Stratified by Milan Criteria (n=38)

Logrank Test: p=0.813

—=—= Not Met (n=11)
—— Met (n=27)

40 60

Survival Time (in Months)

Survival curve by Milan criteria

Estimated Survival Probability

Kaplan-Meier Estimate of Survival Curve
Stratified by UCSF Criteria (n=38)

Logrank Test: p=0.133

—=—= Not Met (n=5)
— Met (n=33)

40 60

Survival Time (in Months)

Survival curve by UCSF criteria
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Prospectives in Organ Transplantation

»Immunosuppression

» Expanding the organ donors
» Cell transplantation

» Artificial organs

Organ transplantation research center
Organ registry and sharing center
Organ donation promotion team



Immunosuppression Use for Maintenance,Prior to Discharge, 1996 to 2005
Recipients with Liver Transplants

I Cyclosporine m Tacrolimus

100%
’ 89% 91% 91% 90% 91%

90% 84%
80% 73% %
(o]

70% 64% 66%
60%
50%
40% o
30% |
20%

10%
10%

0%
1996 1997 1998 TR 2000 2001 2002 2003 2004 2005

Year

Source: 2007 OPTN/SRTR annual report



New substances for immunosuppression

O FK778:

analogue of the active metabolites of leflunomide (Astellas), inhibits the de-novo synthesis of
pyrimidines resulting in suppression of T and B cell proliferation, smooth muscle cell
proliferation was inhibited; phase Il kidney trials,

O JAK3 inhibitor:

antiproliferative agent (CP-690,550, Pfizer), delayed rejection+prolong kidney allograft survival
as monotherapy in non-human primate models, non-reversible anemia

O AEBO71:

Protein kinase C-inhibitor (Novartis), phase I+
© Anti-IL15 fusion receptor protein mutant: IL-15/Fc
© Humanized CD11a (antiLFA1) antibody: Efalizumab

O Second generation CTLAA4Ig:

Belatacept/LEA29Y (BMS), clinical trials phase Il and Ill, selective T-cell-costimulation-blocking
agent (CD80/CD86)


簡報者
簡報註解
Cd44 wird von allen Zellen exprimiert und wirkt als Adhäsionsmolekül

Zusätzlich wirkt es als co-stimulatorisches Molekül bei der T zell - und Makrophagenaktivierung

Durch alternatives Splicing bildet CD44 verschiedene Isoformen mit verschiedenen Wirkungen.

Wittig et al konnten zeigen, daß die Blockade der Isoform v7 eine experimentelle akute Kolitis im TNBS Modell verhindert.




Expanding Donor Liver

Hepatitis donor

Elderly donor

Micro and macrosteatosis

Split liver transplantation

Living donor liver transplantation
Domino liver transplantation
Non-heart beating donor — age<64yrs
Artificial and bioartificial organ
Xenotransplantation



Outcome of Acute Liver Failure

Spontaneous Survive
100 | recovery with liver
support

120

= Survive by
= t lant
A ransp
Q>) 8 llllll llllllllllllllllllllllllll
survive
20 expire
0

time
Liver .
support
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Patient survival after liver transplantation for HBV-
related acute liver failure in NTUH (1997~2005)

Months after liver transplantation




Treatment of hepatic failure

Liver transplantation
Orthotopic
reduced size
split
living-related ( adult-child, adult-adult)
heterotopic
auxiliary orthotopic
Hepatocytes transplantation
Intraperitoneal, intraspleen, intrahepatic

Study of liver metabolism, physiology, virology to
improve treatment of hepatitis

Liver regeneration

Bioartificial liver
Mechanical artificial liver(MARS)
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. the use of living cells to restore, maintain or
enhance tissue and organ function

Slastocyst

umbilcal
Bone cord cirrhotic
Marrow blood liver

- P

Peripheral .I ) 4
Blood stem - (

cell

Hepatocyte
Liver Progenitor
Cell

Cholangiocyte

J of Gastroenterology and Hepatology 2008;23:687—-698


簡報者
簡報註解
有人發現HPC可能從BM來，所以肝外細胞受到重視
組織受傷時，骨髓幹細胞會動員起來到受傷處維持生理的恆定，此特性使骨隨幹細胞在疾病的應用上發光發熱

下一張再說肝病剛起步




Bone marrow—derived stem cell subpopulations and their
potential role in liver injury.

Bone Marrow

Transdifferentiation

Anti-fibrotic

Pro-angiogenic

Multipotent - Pluripotent . Effects within the
tem Cell em Cell = liver

Gastroenterology 2008;135:438-450




S e 5 48 TRk ok

JH 40 L 2058/ 92 9 1 FEES
iR
M PEFEAL 10 TE 1711 83 P4y vl S BUAE S 5 T A
G MR S ] T 8 i 4 75 18 8 LDL FF&F| 20%
R RPN
T PEFF AL, 6
U 2, ¢ RFR 1 3 FEEE 2, 33 A1 50 RIKFAET:
il 3 3 JIFPERS I S s, AR IR 4 4R
AR AL b 28
(R RERE | HR S 4IR) 7 3 BLIE NAEJR, SR = SR 53 DU AR P P 3 8 A8 B I A R
Y 2, KA1 3 TEIEAE 1 A0 N FARTEIR, WAZEr: (FEH 2 fl 4 K)
gl 5, B MFA 3, AFEM 2, AFFIREE L, SV 12 L R N ARBIR, 6 Ao NS BIFRRS A (FE58 1,2,2,3,5 #1 10 K) Shiger: (1E
i1 #2,4,5,7,35 K)
Wt 3, WEAHR 2 5 JHPERES SR 5, 3 A A AEisaE 3 R (55 12,28 Al 52 K)
1R BRI (iR SRR A 1 TE T RNSEAE S VUG 88 AR R
Metabolic liver disease 12
ornithine transcarbamylase (0TC) 1 R oG, fE5 42 RAET: (%)
1 Mg ammonia | AHMIEIMEH urea
1 TESS 11 RPH 2R 5 2 R A0 I, 545 S50 50 IR B A
1 If3% F ammonia N4 40%, FI IR MG urea, fE55 2 fi H DK A HE T ik B R AN M, 5t
S5 2 T I RS A
Crigler-Najjar syndrome 1 ﬁ%é%ﬂw M P EALR N BE 50%, 7E 3 SENRHEERSALINT A0 M L R Wimb, JA% S5 % 2
1 FESE 5 i H UGG S AT 25 N 4 33%, 500 45 ok S MR AL 05 445 25k 0 T RS A
alpha-l-antitrypsin deficiency 2 RS 2 3 4 REHk IR
inherited factor VI deficiency 2 }giquirod exogenous factor VI FFFZE 20%, 7655 6 {1 H A Al 5 1 2 248 M A A A, % A4
i)
glycogen storage disease 1 IR RAFIIGE, 76 9 M ARMA htriglyceride NRE 40%
infantile Refsum disease 1 7 18 {fl H4&pipecholic acidby FE& 40%

A\VIRVLVITERN STIT. - VVAT




Some Problems to Be Resolved
in Organ Transplantation

1. Technical Problems

2. Immunological Barrier

3. The Ethical Issues

4. Moral and Social Problems
5

Economic Impacts
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