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Liver Transplantation for HBV

 Lamivudine 100 mg  qd

HBeAg(+)/HBV DNA(+): pretransplant

HBeAg(-) /HBV DNA(-):  from POD 1

 Adefovir or Entecavir for mutant

 HBIG 10,000  IU anhepatic phase

2,000 IU qD x 7D

 HBsAb  100 m IU/mL

Taiwan National Health Insurance Policy



 Actuarial survival rates
1-year 94%

5-year 91%

 2 HBV recurrence (2.4%)

 Hospital mortalities 3

 Late mortalities 3

HCC lung metastasis

Gastric carcinomatosis

Veno-occlusive disease

LDLT for HBV

Iyer S, Chen CL, et al. Liver Transplant 2007; 13:S151



Preoperative  vaccination

Donor 

Anti-HBc (+)

Donor 

Anti-HBc (-)

No prophylaxis Lamivudine for 

2 years  

Booster vaccination after steroid withdrawal

Anti-HBs titer >1000 Anti-HBs titer <1000

No prophylaxis

Lin CC, Chen CL, et al. Am J of Transplant 2007; 7:195

Prophylaxis Against De Novo HBV



Treatment Guidelines

 ALT  2X ; 2 determinations,
3 months apart within 6 months

 Liver biopsy  F1 fibrosis score

 Pegylated interferon alpha-2a 
or alpha-2b + Ribavirin

Taiwan National Health Insurance Policy

Liver Transplantation for HCV



LDLT for HBV vs. HCV
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p=0.071
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ALF vs. Acute-on-Chronic vs. DELF

Univariate analysis between subtypes of liver failure versus 

postoperative outcome after transplantation

Variable ALF (n=4) ACLF (n=22) CDLF (n=3) Total (n=29) P 

value

Postoperative mortality 50% 0% 0% 6.9% 0.001*

Short term morbidity 100% 77.27% 66.67% 77.8% 0.674

GWSLV recipient % (SD)

75.650 

(13.543)

67.750 

(21.534)

60.733 

(21.786)

68.114 

(20.381) 0.639

Median postoperative ICU 

days (25-75% CI)

26

(23-69.5)

21.5 

(19-31)

32 (31.250-

34.250 )

24

(20-32) 0.154

Median extubation day 

(25-75% CI)

7

(3-18.5)

2

(1-8)

2 

(2-9.5)

2

(2-10.25) 0.285

Mean hospital stay in 

days (25-75% CI)

65.75 (+/-

35.208)

56.636 (+/-

18.854)

56 

(+/-11.79)

57.828 (+/-

20.489) 0.721

CI, Confidence interval; *p<0.05 is considered significant



ALF vs. Acute-on-Chronic vs. DELF

Kaplan-Meier survival curves showing patient 

survival in the 3 subtypes of liver failure



HCC in Asia

Asia accounts for 78% of 600,000 reported globally/ year

• Aflatoxin, algal hepatotoxins in contaminated water
betel nut chewing, alcohol

• Chronic hepatitis infection
Chronic HBV: 1-5% Japan, Singapore, Thailand

6-10% Northern China, Indonesia
>10% Taiwan, Korea, Philippines

Chronic HCV: Japan and Taiwan
• HCC disease-control measures involving surgical, 

locoregional, systemic strategies remain highly relevant 

Poon D, et al. Lancet Oncol 2009; 10: 1111–18



Child-Turcotte-Pugh Classification

Definition of the Child-Turcotte-Pugh Stage Classification

1 2 3

Class A: score 5-6
Class B: score 7-9

Class C: score 10-15



Japan Society of Hepatology Consensus

Masatoshi K, et al. Dig Dis 2011;29:339–364



BCLC Staging and Classification

Llovet JM et al. Lancet 2003; 362:1907–17



Prognostic Variables in the Staging Systems

Pons F, et al. HPB 2005; 7: 35–41



For patients with resectable HCC

• Conventional treatment is partial hepatectomy 

• Major hepatic resection can be performed safely

• Key is preservation of liver function after resection

• Treatment modalities to increase remnant liver volume

• Multi-modality treatments to make the tumor operable

HCC in Patients with Cirrhosis



For patients with non-resectable HCC

• Best treatment seems to be in combination 
strategies (TAE, RFA, PEI) with or without systemic 
chemotherapy

• Drug eluting bead and Y-90 alone with or without 
chemotherapy has the potential to downstage 
unresectable HCC to become resectable

• Liver transplantation for select patients

HCC in Patients with Cirrhosis



HCC in Patients with Cirrhosis

• Most HCC multifocal

• Best oncologic resection

•Treat underlying cirrhosis and

restore normal liver function

Liver Transplantation: Rationale



• Eliminates the tumor

• Cures the underlying disease

• Lower recurrence rate

• Good survival in selected cases

Liver Transplantation for HCC

Potential Advantages



Potential Disadvantages

• High economic cost

• Recurrence of viral diseases

• Limited donor resources

Liver Transplantation for HCC



 Worsening cirrhosis with poor functional reserve

 Complications : EVB, SBP, encephalopathy

 Limited tumor without vascular invasion

 Age < 65 years ?

 No contraindication to major surgery

Liver Transplantation for HCC

Indications



Milan Criteria (Stage I+II)

+

Absence of Macroscopic Vascular Invasion

Absence of Extrahepatic Spread

Single, not > 5cm Up to 3, none > 3cm

Mazzaferro V et al. N Engl J Med 1996;334:693-699

LT for HCC with Cirrhosis



Criteria for Transplantation

Milan criteria

 Solitary ≤ 5 cm

 ≤3 tumors
none > 3 cm

UCSF criteria

 Solitary ≤ 6.5 cm

 ≤3 tumors
none > 4.5 cm

 Total diameter ≤ 8 cm

 Important factor for tumor recurrence:
vascular invasion

 Anticipated by tumor size and number

 Tumor biology & differentiation characteristics

Hepatocellular Carcinoma



Tumor

Beyond Milan
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Transplantation

Re-stage

Re-stage

Tumor

Beyond Milan

Tumor

Beyond Milan

Tumor

Fits Milan

Concejero A, Chen CL et al. Transplantation 2008, 85: 398

Pre-Transplant Down-Staging



Pre-Transplant Down-Staging
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Concejero A, Chen CL et al. Transplantation 2008, 85: 398



Initially Beyond Milan Criteria

• biggest 5.5 cm

• diaphragmatic invasion

• 80% necrosis

• 2 satellite nodules (1.5 cm)

• microscopic PVT (+)

LDLT 81     Sept. 19, 2001



• Sequential Liver Transplantation “salvage 
transplantation”

• High pathological risk of recurrence after 
surgical resection : an indication for salvage 
transplantation

Sala M. Liver Transpl. 2004; 10:1294

Liver Transplantation for HCC



LDLT 84

Sequential LDLT 

Resection 
July 12, 2001

Concejero AM, Chen CL et al. Transplantation 2008, 85: 398



LDLT 84

LDLT Oct. 23, 2001
6 mm HCC

Concejero AM, Chen CL et al. Transplantation 2008, 85: 398

Sequential LDLT 



Salvage Transplantation

Resection June 11, 2002

LDLT 139

Concejero A, Chen CL et al. Transplantation 2008, 85: 398



Salvage Transplantation

LDLT
June 18, 2003LDLT 139



HCC Non-HCC

1-year 93.3% 97.4%

5-year 81.5% 91.2%

HCC, n=126
Non-HCC, n=134

HCC vs. non-HCC

p=NS

months

LDLT for HCC



Overall HBV HCV

1-year 93.3% 97.2% 90.0%

5-year 81.5% 94.4% 57.2%

Overall, n=126

HBV, n=85

HCV, n=26

Overall vs. Hepatitis

months

LDLT for HCC



Non-estimated Survival Rates :

 1  year : 98%

 3  year : 96%

 5  year  : 90%

Concejero A, Chen CL et al. Transplantation 2008, 85: 398

LDLT for HCC



Summary
• More patients are selected for transplantation based 

on expanded clinical criteria

• Refinement of selection and extension of criteria in 
number of tumor and use of tumor markers
produces acceptable results and benefits 

• Eradication of circulating cancer cells may be the 
focus of future research

• LDLT for early HCC due to graft shortage seems 
logical

Liver Transplantation for HCC
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Pediatric Liver Transplantation



6 m Post TxPre-Tx

 237 LDLT

 124 pediatric LDLT

 100 LDLT for BA

 mean follow-up:
85 months

(range: 13-148)

June 1994 – September  2005

LDLT for Biliary Atresia

Chen CL, Concejero A, et al. Am J Transplant 2006; 6 : 2672



Real-Time Survival Rates

 6 – month 99%

 1 – year 98%

 5 – year 98%

Chen CL, Concejero A, et al. Am J Transplant 2006; 6 : 2672

LDLT for Biliary Atresia



March 22, 1984

Liver Transplantation for Wilson’s Disease
Report of the first successful liver transplant in Taiwan

Chen CL, et al. Jpn J Transplant 1987; 22: 178

First Successful Liver Transplant in Asia



Longest Surviving Liver Transplant in Asia

Chen CL, et al. Asian J Surgery 1989; 12:31

November 3, 1985



 Life-saving procedure for end-stage Wilsonian 
cirrhosis

 Normalization of biochemical defects of 
copper metabolism 

 Reversion of neurological impairments

 Disappearance of Kayser-Fleischer rings

 Abatement of secondary amenorrhea

Chen CL, et al. Transplant Proc 1993; 25: 2944

Liver Transplant for Wilson’s Disease



Liver Transplant for Wilson’s Disease

Chen CL, et al. Transplant Proc 1993; 25:2944



Chen CL, et al. Transplant Proc 1993; 25:2944

Liver Transplant for Wilson’s Disease



Neurological Improvement

Chen CL, et al. Transplant Proc 1997; 29: 497

OLT 13

Liver Transplant for Wilson’s Disease



Pre-transplant Post-transplant

Song HS, Chen CL, et al. Transplant Proc 1992; 24: 1483

Kayser-Fleischer rings

Liver Transplant for Wilson’s Disease

OLT 2



 Mean follow-up : 114.1 months
range : 36-192

 6 of 7 Wilson’s disease adolescents are 
surviving after transplant to date

 The only mortality died of traffic accident 
3 years post transplant

Liver Transplant for Wilson’s Disease



LDLT for Glycogen Storage Disorders

March 1984 ─ December 2006

 13 GSD / 400 LTx = 3%
13 GSD / 174 Ped LTx = 7.5%

 GSD  type I 10
GSD  type II 3

• Mean age at presentation : 6.98 years 

 All presented with metabolic abnormalities

 All unresponsive to medical treatment

 Mean post transplant follow-up : 47.40 months

Iyer S, Chen CL, et al. Liver Transplant 2007; 13 : 848



Parameters Pre-Tx Post-Tx  3m P value

Lactate 34.24 6.34 0.002

AST 272.73 34 0.036

ALT 209.18 25.09 0.014

Triglyceride 473.36 158.09 0.008

Cholesterol 258.62 143.5 0.004

Creatinine 0.463 0.609 0.001

Biochemical Parameters Pre and Post Transplantation

LDLT for Glycogen Storage Disorders

Iyer S, Chen CL, et al. Liver Transplant 2007; 13 : 848



LDLT for Glycogen Storage Disorders

Catch-up weight-for-age and height-for-age in children  
with pre-transplant growth retardation after LDLT

Iyer S, Chen CL, et al. Liver Transplant 2007; 13 : 848



Pediatric LDLT

LDLT 14

 Careful preoperative planning 

 Better anesthesia management 

 Meticulous surgical techniques

 Prompt detection and treatment 
of complications 

 Improved use of immunosuppression

Better long-term survival due to
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Authors Year
Actuarial Survival

Journal
1 year 5 year

Mazzafero 1996 90% 75% NEJM

Bechstein 1998 88% 71% Transplant Int

Llovet 1999 84% 74% Hepatology

Iwatsuki 2000 73% 49% J Am Coll Surg

Yao 2001 91% 72% Hepatology

Margarit 2002 81% 58% World J Surg

Perez- Saborido 2003 79.3% 50.3% Transplant proc

Leung 2004 80.3% 46.7% Liver transplantation

Zavagilia 2005 84% 72% Am J Gastroenterol

Grasso 2006 79% 53% Transplantation

Sugawara 2007 91% 75% Dig Dis

Chen CL 2008 98% 90% Transplantation

Chen CL, Liver Transplantation, In: Hepatocellular Carcinoma, Lau WY (ed.), 2008 (Updated from)

Liver Transplant for HCC



HBcAb(+) Donor

 Before Dec. 31, 1997
No Prophylaxis

 After Jan. 1, 1998
Pre Tx vaccination
Post Tx lamivudine, if anti-HBs < 1000

Chen YS, Chen CL, et al.  Clin Transplant 2002; 16:405

 HBcAb(+) donor de novo HBV 

 No Prophylaxis 
  

8 3 (37.5%) 

 PreTx vaccination 

 Post Tx 3TC 
94 1 (1.1%) 

 



Fisher’s exact test<0.05

HBcAb(+) Donor

Yes No

> 1000 IU/L 0 47

< 1000 IU/L 2 (15.4%) 11

de novo hepatitis B
HBs Ab

Lin CC, Chen CL, et al. Am J Transplant 2007; 7:195-200



Strategies on Patient Follow-up

 Low immunosuppression as long as the 

liver functions are within acceptable limits

 Avoid intravenous bolus steroids, OKT3, 

whenever possible, in rejection cases

Concejero A, Chen CL et al. Transplantation 2007 (in press)



 Better understanding of tumor biology

 Specific molecular targets

 Control / cure Hepatitis C

Future Directions

Liver Transplantation for HCC



Chan SC et al. Ann Surg 2008; 248

Asian Experience

Queen Mary Hospital, University of Hong Kong



Asan Medical Center

Lee SG et al. J Hepatobiliary Pancreat Sci 2010; 17: 539-547

Asian Experience

Korean Experience



Asian Experience

Asan Medical Center Criteria (Korea) 



Sugawara Y et al. Dig Dis 2007; 25:310-312

Asian Experience

Tokyo University Criteria



Kyoto University Criteria

Asian Experience

Takada Y, Uemoto S. J Hepatobiliary Pancreat Sci 2010; 17:527-532



Kyushu Criteria

Asian Experience

Taketomi et al. Transplantation 2009; 87

• Size: 5 cm
• No.: Any
• PIVKA II: <300 mAU/ml



Asian Experience

Hangzhou Criteria

Zheng SS et al. Transplantation 2008; 85: 1726-32

• Total tumor diameter
 Less than or equal to 8 cm
 No macrovascular invasion

OR
• Total tumor diameter

 More than 8 cm 
 Histopathology grade I or II
 AFP less than or equal 400 ng/ml
 No macrovascular invasion

5-year Survival Rate
Milan criteria 78.3% 

Hangzhou criteria 72.3%



1 , 3 , & 5-year survivals of 98%, 96%, & 90%, respectively





Degree of Liver Damage by LCSGJ

Masatoshi K, et al. Dig Dis 2011; 29:339–364



TNM Based on LCSGJ

Portal micro-invasion and intra-hepatic metastasis occurs in 27% and 10% of 
tumors with a tumor size of >2 cm, respectively, a TNM staging classification 
setting the cut-off size to 2 cm is necessary

Masatoshi K, et al. Dig Dis 2011; 29:339–364



CTP and LCSGJ-JIS

Definition of the TNM stages by the LCSGJ

Definition of the JIS score

Satoshi K, et al. Intervirology 2008;51(suppl 1):86–94



Cancer of the Liver Italian Program

Yamagiwa K, et al. J Gastroenterol & Hepatol 2008; 23: 482–490


