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Worldwide Donor Mortality (2006)

Directly Related to Operation

Americas 4 Asia 6 Europe 5
USA 3 Japan Germany
Brazil 1 India France

Hong Kong Unknown
Singapore
Egypt

Trotter JF, et al. Liver Transpl 2006; 12:1485
Bramstedt KA. Am J Gastroenterol 2006; 101:755




&%~ Worldwide Donor Mortality (2009)

Directly Related to Operation
Europe 6 Asia 7 America 5
Germany 2 Japan 1 USA 3
France 2 India 2 Brazil 2
Unknown 2 Hong Kong | 1
Singapore | 1
Afri 1
riea Turkey 1
Egypt ! Korea 1
Trotter JF, et al. Liver Transpl 2006; 12:1485 Oskardezler S, et al. Am J Transplant 2008;

Bramstedt KA. Am J Gastroenterol 2006; 101:755 8:2106
Coelho J, et al. Dig Surg 2007; 4:191 Melloul E, et al. Liver Transpl 2009; 15:326
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Worldwide Donor Mortality (2009)

Lobe Donated

Right 14 Left 2
Japan 1 USA 2 USA 1
Hong Kong | 1 Brazil 2 Germany 1
Singapore | 1 France 2
Egypt 1| Germany | 1 Unspecified 3
Turkey 1 Unknown 1 India 2
Korea 1 Unknown 1

Trotter JF, et al. Liver Transpl 2006; 12:1485
Bramstedt KA. Am J Gastroenterol 2006; 101:755
Coelho J, et al. Dig Surg 2007; 4:191
Oskardezler S, et al. Am J Transplant 2008; 8:2106
Melloul E, et al. Liver Transpl 2009; 15:326
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Department of HBP and Transplant Surgery, Kyoto University
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Garg et al. Hepatology 2011
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S5 J{E 5~7 ng/mL 5 J{E 150~200 ng/mL
C2 500 ng/mLLEL E
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2 05 mg/%5*1 == 100 mg/%32 10H
3 Smg/52 wm 100 mg/732 7
4 14mg/52 w= 50 mg/72 9H
5 14 mg/52 wm» 150 mg/ 72 9H
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Department of HBP and Transplant Surgery, Kyoto University
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Fujiki et al. Am J Transpl 2009
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Multivariate analysis

Variables Odds ratio 95% CI p value
MilanZ:#E 44 1.856 0.418-8.467 0.4077
N >10 4.385 1.151-18.542 0.0344
Size >5cm 5.242 1.233-25.045 0.0286
AFP >800 2.270 0.620-7.883 0.2016

DCP >400 4.068 1.303-13.019 0.0157
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e SScm
e N<10
e DCP (rPivka-) =400

Takada et al. Dig Dis 2006
Ito et al. Liver Transpl 2007
Fujiki et al. Am J Transplant 2009
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Prospective validation
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Prospective Study on the Outcome of Patients With
Hepatocellular Carcinoma Registered for Living Donor
Liver Transplantation: How Long Can They Wait?

. 5 .e . . . . . . . .
Shugo Mizuno," Hajime Yokoi," Katsuya Shiraki,” Masanobu Usui," Hiroyuki Sakurai," Masami Tabata,’
Kazushi Sugimoto,” Yoshiyuki Takei,” Koichiro Yamakado,” Kan Takeda,? Shinji Uemoto,"** and Shuji Isaji'

Background. In countries where cadaveric organ donation is limited, living donor liver transplantation (LDLT) has
been reserved as a rescue option for the patients with uncontrollable hepatocellular carcinoma (HCC).

Patients and Methods. Between March 2002 and June 2006, 56 patients with HCC had been registered asa LDLT candidate
after HCC cannot be treated conventionally. We compared the survival rates between the patients who underwent LDLT
(living donor liver transplantation group: LT, n=29) and those who did not undergo LDLT (no transplantation group: NLT,
n=27). In the NLT group, we examined the periods suitable for resection or ablation (from first diagnosis to registration),
suitable for LDLT, and unsuitable for LDLT.

Results. Even among the patients who did not meet Milan criteria (LT: n=10, NLT: n=16), 1- and 3-year survival rates
were significantly higher in the LT group than in the NLT group: 90.0% and 60.0% vs. 75.0% and 8.3%, respectively
(P=0.046). In the NLT group, the median periods suitable for resection or ablation, suitable for LDLT, and unsuitable
for LDLT were 28.9, 12.2, and 3.5 months, respectively.

Conclusions. LDLT is acceptable for the patients who gave up the conventional treatment. Approximately 12 months
remain for the LDLT candidates with HCC to decide to undergo it.

Keywords: Living donor liver transplantation, Hepatocellular carcinoma, natural history of HCC.

(Transplantation 2010;XX: 000-000)
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Prospective study : protocol

Yes

\ 4

Diagnosis of HCC

A 4

Indication for resection or ablation

Reassessment

A \

No

A\ 4

(2002.3~2006.6)

Vascular invasion or metastasis

Hepatectomy or RFA

|

Follow up

\4

Recurrence

!

No

Registration

|

Yes

A

TACE or
palliative resection/RFA

LDLT

LT (n=29)

TACE or

palliative resection/RFA

NLT (n=27)
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Prospective study : & $kJiE 5l

(2002.3~2006.6)

LT (n=29) NLT (n=27) ,

Age 57.5 (37-70) 62.7 (51-70)
Male; Female 257 17; 10 0.2942
Child-Pugh 0.0931

A 8 10

B 15 8

C 6 9
Child-Pugh score 8.0 (5-11) 8.1 (5-14) 0.9186
HCV AD positive 16 (55.2%) 21 (77.8%) 0.0742
HBs Ag positive 9 (31.0%) 4 (14.3%) 0.6040
Tumor size (cm) 2.8 (1.5-6) 2.6 (1-5) 0.3466
Tumor number 3.4 (1-14) 4.1 (1-10) 0.1733
Tumor location (within one lobe) 13 (44.8%) 9(33.3%) 0.3788
Within Milan criteria 18 (62.1%) 11 (40.7%) 0.1105
AFP (ng/mL) 224 (2-2160) 982 (3-98407) 0.0900
No treatment 4 (13.8%) 8 (29.7%) 0.0907
Treatment

Hepatectomy 4 (13.8%) 5 (18.5%) 0.6304

RFA 8 (27.6%) 5 (18.5%) 0.4219

PEI/MCT 3 (10.3%) 2 (7.4%) 0.7001

TACE 12 (41.4%) 7 (25.9%) 0.2223
Number of previous treatment 9 (0-5) 2.2 (0-6) 0.4729
Mean time from diagnosis to registration (mo) 21 7 (0-85) 28.9 (0-129) 0.3752
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e 10-mm thickness

Lang et al. Osteoporos Int 2010
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fF i () 54(19-69)

151 (5B/%&) 60/64

Jﬁﬁ% HCC39, HBV/HCV-LC29, PBC/PSC21, Alcoholic-LC 6,
Metabolic disease 6, Biliary atresia 5, Others18

‘ABO—HLEE/FEE 88/36

*Child-Pugh%*#&(A/B/C) 10/40/74

*MELDH R{E 19 (7-41)

*GRWR (%) 0.87 (0.55-1.50)
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« Age

¢ Sex

« Total lymphocyte count

* Prealbumin

« BTR(BCAA/tyrosine ratio)
« BCM(Body cell mass)

« Zinc

« Child-Pugh classification
* MELD score

Department of HBP and Transplant Surgery, Kyoto University



Age Sex

80- P=0.079 150+ P=0.401
(7]
° S o n X Py °
Py (8}
S 4o T, 0T g e My
< : ® foo o. £ o0
° .0.‘. o g 50+
20~ -
([ J ¥4
(/2]
C | | | | | C | |
60 80 100 120 140 Female Male

Skeletal muscle mass (%)

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



BCM BTR

(kg) r=0.636 r=-0.254
50- P <0.001 15+ P =0.005
]
40-
10+
S 30+ o
2 2
20+
5=
10+
0 ) ! ) ) ) 0 J ! ) ) I
60 80 100 120 140 60 80 100 120 140
Skeletal muscle mass (%) Skeletal muscle mass (%)

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



TLC Zinc

3000+ 100+
° P=0.273 80+ ® ° P=0.594
[ J
2000+
Y ’ % o‘ .o N T
= o %e o N 40
1000- ® .:. {‘ o O ° [ J
—tgrity 20-
o § A L Y o
Py [ J
C ) ) ) ) ) C ) ) ) ) )
60 80 100 120 140 60 80 100 120 140
Skeletal muscle mass (%) Skeletal muscle mass (%)

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



B E DR

Prealbumin
40+
304 * P=0.224
< oo
10+
0 Y Y

| | |
60 80 100 120 140
Skeletal muscle mass (%)

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



Skeletal muscle mass (%)

=

(&)

o
1

100+

o)
o
[1

P=0.27/8

B C
Child-Pugh

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



MELD

EfE

40- ® P=0.754

MELD

s C

' ' '
60 80 100 120 140
Skeletal muscle mass (%)

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



B E DR

« Age

« Gender

« Total lymphocyte count

* Prealbumin

« BTR(BCAA/tyrosine ratio)
« BCM(Body cell mass)

e ZInc

« Child-Pugh classification
* MELD score

Department of HBP and Transplant Surgery, Kyoto University



o R

3. AT B A ER EFE

Department of HBP and Transplant Surgery, Kyoto University



(n) Low

40-

30+
2

20+-

10+ =
2

L r . J TJ =9 L L (%)

%) O ®) O O O O &)
AN ¥ 9 L N D

REELDLE

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



— —— low (<90%)
lg =— normal/high (290%)
e
-
n
el
5 40= P <0.001
S
o 20-
G | 1 L
0 20 40 60
Months after transplant
No. at risk
low 47 21 11
normal/high 77 55 27

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



4. RTHARERER A £FE

Department of HBP and Transplant Surgery, Kyoto University



B H-LBERMRERE

1. AT 2 AROXREFERE
2. Late evening snack(LES)E A
3. AT R 5

4. ImmunonutritionZ{g A

5. Synbiotics®& A

6. fiTATIE O M/KEERA

7. itk B EGE R ERE(Whey)

Department of HBP and Transplant Surgery, Kyoto University



—_ —— low (<90%)
T == normal/high (=90%)
c
-
n
5 40= P <0.001
-
L 20-
O | 1 L
0 20 40 60
Months after transplant
No. at risk
low 47 21 11
normal 77 55 27

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



) AR EREDESR

BEHEEEEE

100
© REREDHY
2 89 e
2
> 60
b t t P = 0.009
q:) 40_ 2 "I 2
£ FRAELL
0 20+
0 . ' :
0 20 40 60
No. at risk Months after transplant
NT (+) 21 10
NT (-) 26 11

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



100
1‘!1_ s - low (<90%)

E 80- N == normal/high (=90%)
c
a 60- & T
5 40= P <0.001
o
L 20-
G ] 1 )
0 20 40 60
Months after transplant
No. at risk
low 47 21 11
normal 77 55 27

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



-urr

m )

_ LY
'DED \

) BWAREREZDES

=Rl T
BRHELER SEH
1001;' RERZEDHY
‘_;’ 80+
2 RBACEIL
S5 60
- P = 0.550
S 40+
o
L 204
0 ' , :
0 20 40 60
No. at risk Months after transplant
NT (+) 42 28 11
NT (-) 35 27 16

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University



5. BHERETREKEE T

Department of HBP and Transplant Surgery, Kyoto University



BERFECEREF

Univariate analysis

Variable 1-y OS P value

Age (y) <60 (n=92) 74% 0.500
260 (n=32) 84%

Donor age (y) <50 (n=78) 77% 0.733
>50 (n=46) 76%

Sex Male (n=60) 77% 0.771
Female (n=64) 77%

Original disease HCC (n=49) 84% 0.155
Non-HCV (n=75) 72%

ABO blood type Compatible (n=88) 39% 0.525
Incompatible (n=72) 52%

Child-Pugh A, B (n=50) 78% 0.763
C (n=74) 76%

Department of HBP and Transplant Surgery, Kyoto University



MELD score <20 (n=85) 78% 0.649

220 (n=39) 74%
GRWR <0.8% (n=37) 86% 0.101
20.8% (n=87) 72%
Graft Right (n=69) 81% 0.131
Left (n=55) 71%
Operative time <12h (n=30) 83% 0.733
212h (n=94) 74%
Operative blood loss <10L (n=84) 77% 0.762
210L (n=40) 75%
V Pretransplant BCM  Low (n=48) 65% 0.005
ﬁﬁﬁ Normal/high (n=76) 84%
& U V Pretransplant skeletal muscle mass <0.001
Low (n=47) 59%
Normal/high (n=77) 87%
¢/ Nutritional therapy ~ With (n=63) 86% 0.012
WiIthout (n=61) 67%

Department of HBP and Transplant Surgery, Kyoto University
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Multivariate analysis

Variable Odds ratio 95% CI P
Pretransplant low
4.846 2.092-11.790 <0.001
skeletal muscle mass

Without nutritional therapy 2.894 1.200-7.386 0.018

Variable Odds ratio 95% ClI P
Pretransplant low BCM 3.175 1.396-7.435 0.007
Without nutritional therapy 2.798 1.188-6.953 0.018

Kaido et al. Am J Transplant in press

Department of HBP and Transplant Surgery, Kyoto University
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Survival rate of LDLT for Acute Liver Failure
(Kyoto University Hospital)

1.0
0 Pediatric (1 — 14 yo) n=19
Aldult .(.%5 — YO) n= 82
0.6
infant (0 — 1 yo) n=21
0.4
0.21
0.07

1 2 3 4 5 (year)
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TRANSPLANTATION Vol. 70, 152-157, No. 1, July 15, 2000
Copyright © 2000 by Lippincott Williams & Wilkins, Inc. Printed in U.S.A.

LIVING DONOR LIVER TRANSPLANTATION FOR FULMINANT
HEPATIC FAILURE'

SHINJI UEMOTO,%® YUKIHIRO INOMATA,* TAKAKI SAKURAL® HiroTO EGAWA,* SHIRO FuJiTA,*
TeTsuya KrucHi,* MicHiHIRO HayASHI,* MoToHIKO YAsuTom,* HIROHIKO YAMABE,® AND
KoicHr TANAKAZ*

Organ Transplantation Unit, Department of Transplantation Surgery, and Laboratory of Anatomic Pathology,
Kyoto University Hospital, 54 Kawara-cho, Shogoin, Sakyo-ku, Kyoto 606-8507, Japan

Conclusions. LDLT can be safely expanded to cases
of FHF in adult patients. Primary graft dysfunction in
adult recipients with small-for-size left lobe grafts can
be overcome by using right lobes. However, refractory
acute rejection and ductopenic rejection in children
remain a major problem.|
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American Journal of Transplantation 2013; XX 1-10 o Copyright 2013 The American Society of Transplantation
Wiley Periodicals Inc. and the American Society of Transplant Surgeons

doi: 10.1002/ajt.12276

Long-Term Outcomes of Pediatric Living Donor Liver
Transplantation in Japan: An Analysis of More Than
2200 Cases Listed in the Registry of the Japanese
Liver Transplantation Society

M. Kasahara'*, K. leleshi'(;ﬂ‘ﬂ"r Y. Inumata3,
S. Uemoto® and Japanese Liver
Transplantation Society

Table 4: Patient survival following living donor liver transplantation

Patient survival (%)

Mumber % 1 year B years 10 years 15 years 20 years
Ower all 2224 BB3 856.4 g82.8 g80.0 79.6
Acute liver failure (age at LOLT; p < 0.01}) 192 8.6 126 g0 570 G570 —
<1 year 83 433 614 67.3 5d.2 542 —

=1 year 109 56.7 813 78.1 76.6 766 —




Immunosuppresive therapy after LDLT

for infant recipients with ALF

 The former cases ( 1995 -2003)

Basic immunosuppresionn regimen

— tacrolimus and low-dose methylpredonisolone and
predonisolone

 The recent cases ( 2004- 2012)
Strengthened immunosuppresion regimen

— Maintenance of high trough level of tacrolimus
— Induction of mycophenolate mofetil

— Administration of OKT-3,Basiliximab, as a treatment for
rejection ( OKT3 : 145l Basiliximab 151)
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Odds ratio
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BHFETICEEET 3

¥ (>185% . n=86)

variables 95%CI P-value
Univariate analysis
F#n 1.02 0.98-1.07 0.39
RE SR 1.00
[ihts 1.24 0.38-4.04 0.72
LOHF -—- -- --
BE REAE 1.00
ATH = - -
Drug K] 0.45-8.30 0.71
HBV 0.52 0.14-1.94 0.33
Alb 1.67 0.52-5.37 0.39
PT 0.98 0.94-1.03 0.50
INR 1.14 0.85-1.53 0.38
T-bil 1.01 0.95-1.07 0.87
D /T ratio 0.05 0.00-1.04 0.05
Cr 0.37 0.11-1.25 0.11
MELD score 1.02 0.96-1.09 0.53
Multivariate analysis
D/T ratio <0.58 10.18 1.93-53.85 <0.01

Logistic regression analysis



R BB AEETTER

FRERFEE.D/THH

1.07

0.87

0.6

0.47

0.27

0.07

94.4%

D/T > 0.58
D/T £0.58
71.1%5
L .
- o

R8RSR (H)
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