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BCLC Staging and Treatment 

Recommendation 

Lovet et al. JNCI 2008 



Extrahepatic metastasis  

Main portal vein tumor thrombus 

 Solitary or multifocal tumor in 

noncirrhotic liver or Child A cirrhosis 

Sorafenib or systemic therapy trial 

 Resection / 

RFA (for 

< 3 cm HCC) 

Solitary tumor ¢ 5 cm  

¢ 3 tumors ¢  3 cm 

No venous invasion 

      Child A                 Child  B              Child  C                  Child  A / B              Childôs C 

Transplantation TACE  Supportive care Local 

ablation 

Confined to the liver 

Main portal vein patent 

Asia-Pacific Association for Study of Liver 

Consensus on Treatment of HCC  

Tumor > 5 cm 

> 3 tumors 

Invasion of hepatic / portal vein branches 

   Yes   No 

Child A / B                      Child C 

        Omata et al. Hepatol Int 2010 



Llovet JM et al. Lancet 2002;359:1734ï9 
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Å Vascular invasion: Barcelona: 0%; Hong Kong 27% 

Å 2-year OS of untreated group: Barcelona: 27%; Hong-Kong 11% 

 

Months from randomization               Months from randomization               

RCTs Comparing TACE vs Best Supportive Care:      

Baseline Patients Characteristics Are Different   

Barcelona Hong-Kong 

Lo CM et al. Hepatology 2002;35:1164ï71 

P = 0.009 P = 0.002 



Groupe dôetude et de traitement du carcinome h®patocellulaire. N Engl J Med 1995;332:1256-61 

Liver Toxicity is a Major Limitation of Conventional 

TACE Regimens 

ñIn a group of patients with unresectable HCC but without severe liver disease, 

Lipiodol chemoembolization often caused acute liver failureò 



Treatment Morbidity and Mortality of Lipiodol-TACE 

484 patients with TACE for HCC at QMH  

(1989 - 1997) 

Å Complications: 23% 

 (liver failure, liver abscess, tumor rupture,  

 peptic ulcer, acute cholecystitis, acute pancreatitis, etc) 

Å Liver failure: 15% 

Å Treatment-related mortality: 4.3%  

 

 

Poon et al. J Surg Oncol 2000 

 



Drug-Eluting Beads 

Å DC Bead is an embolic Drug-Eluting 

Bead capable of loading and 

releasing high doses of 

chemotherapeutic agents in a 

controlled manner 

ïDoses per ml and per treatment: 

ïDoxorubicin maximum dose of 

37.5mg/ml beads 

(75mg per vial) 

ï150mg/treatment with 4ml 

Å Novel N-fil technology sulphonate 

modified hydrogel polymer 

Å DC Bead loaded with doxorubicin 

serves the purpose of: 

ïEmbolisation of vessels 

supplying malignant 

hypervascularised tumour(s) 

ïDelivery of a local, controlled, 

sustained dose of doxorubicin 

to the tumour(s) 

Å All patients eligible for TACE are 

eligible for DC Bead 

 



PRECISION II: Hong Kong 



Study Results 

 

Å35 patients recruited (phase I ï 15, phase II ï 20) 

 

ÅDose escalation study: 

ïMaximum dose - 150mg in a single treatment 

ïNo dose limiting toxicity observed during dose 

escalation 

 

 



Patient Characteristics  

Age, years 65 (49-83) 

Sex, M/F 30 / 5 

HBsAg +ve 30 

Cirrhosis 35 

Tumor number 3 (1-15) 

Diameter of largest tumor, cm 7.6 (2.5 ï 22) 

Sum of tumor diameters, cm 10.0 (2.5 ï 23) 

Unilobar / bilobar 17 / 18 



Pharmacokinetics  
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no lipiodol* with lipiodol* DEB 150mg 

 *Johnson et al. J. Hepatology 1991; 13:120-127 

 * Doxorubicin dose 60mg/m2 

   DEB (Doxorubicin eluting bead) dose at 150mg 

 

Highest dose of  

doxorubicin delivered 

 

Significant reduction of  

doxorubicin exposure 

(p<0.001) 

 

2-log reduction in  

systemic doxorubicin 

 



DC Bead Reduces Both Peak Systemic (Cmax) Serum 

Doxorubicin Levels and Total Systemic Exposure (AUC) to Doxorubicin 

Initial Pharmacokinetic data from Hong Kong and Barcelona trials 

Varela et al Chemoembolization of hepatocellular carcinoma with drug eluting beads:  Efficacy and doxorubicin pharmacokinetics. 

Journal of Hepatology 2007 474-481 

           DC Bead minimises systemic doxorubicin and 

           improves reproducibility and consistency of delivery 

Cmax ï Maximum Concentration (ng/ml)  AUC ï Area Under Curve (ng/ml x min) 

Varela et al Chemoembolization of hepatocellular carcinoma with drug eluting beads reduces the systemic availability of doxorubicin. 

A pharmacokinetic assessment Poster presented at AASLD 

DC Bead (Hong Kong, n = 15) 

DC Bead (Barcelona, n = 13) 

Conventional TACE (n = 7) 



DC Bead vs cTACE: Favourable Pharmacokinetics 

Yield Fewer Complications and Improved Patient Tolerance  

TACE with DC Bead vs cTACE 

DC BEAD gives improved 

TOLERABILITY vs conventional TACE 

7.5%
11.4%

4.2%

27.5%
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Laboratory Parameters 

ÅChange of SGOT, SGPT 

and bilirubin transient and 

reversible 

 

ÅNo clinically significant 

changes of neutrophil or 

platelet counts  

Day 3 post-

TACE 

Day 3 post-

TACE 

Poon et al. Clin Gastro Hepatol 2007 



Tumor Response (Precision II Study) 

Modified RECIST Criteria 

 

ÅComplete response:  n = 2 (6.7%) 

ÅPartial response:   n = 19 (63.3%)  

ÅStable disease:   n = 2 (6.7%) 

ÅProgressive disease: n = 7 (23.3%) 

 

Objective response: 70% 



Illustrative Case ï Partial Response 

5 tumors (1, 3.5, 3.6, 3.8, 4.2 cm) 

First DEB Embolization Second DEB Embolization 

Right 

HAG 

Left 

HAG 

 



Pre-treatment  Second assessment CT scan  



Pre-treatment   Second assessment CT scan  

Complete necrosis in 3 of 5 tumors 



Illustrative Cases 

    



Experience of DEB-TACE at QMH 

(6/2007 ï 6/2009) 

Å 67 patients with unresectable HCC received DEB-TACE 

(median 3 cycles, 1-8) 

 

Å Complication rate 7.5% 

    (liver abscess n=3, liver failure n=1, tumor rupture n=1) 

 

Å No procedure-related death 
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Survival after TACE using Precision Beads 

3-year survival 42% (vs. 26% in previous 

randomized trial of Lipiodol-TACE at QMH) 



DC Bead Loaded with Doxorubicin versus Conventional Lipiodol-

Based Transarterial Chemoembolization in the Treatment of 

Hepatocellular Carcinoma: A Caseïcontrol Study of Asian Patients 

Å Compares the efficacy and safety of DC Bead TACE versus cTACE in Asian 

  patients with HCC. 
 

Å 40 patients treated with DC Bead loaded with 50 mg of DOX or cTACE 

Primary outcome 

ÅTumor Response at        

1 month, mRECIST  
ÅLiver Toxicity 

 

Secondary outcomes 

ÅSafety  

ÅTumor Response in 

groups of patients (more 

or less advanced HCC) 

in both arms  

 

 

 

 

   DC Bead TACE   

(50mg doxorubicin) 

  20 patients 

cTACE 50mg 

20 patients 

 Eligibility criteria 

ÅUnresectable HCC 

ÅUni/Multinodular HCC 

ÅChild-Pugh  A or B 

ÅECOG PS 0 -1 

Exclusion criteria 

ÅEHS/MVI 

ÅContraindication to 

TACE 

Song et al. Eur. J. Gastroenterol. Hepatol. 2011 



Tumor Response according with modified RECIST after 

1 month of treatment with DEB TACE or cTACE 

85% DC Bead TACE vs 30% cTACE 

p = 0.001 

 

83% DC Bead TACE vs 25% cTACE 

 

P = 0.005 

 

 

83% DC Bead TACE vs 16% cTACE 

 

P = 0.003 

 

Objective Response  

in both arms 

Objective Response  

in multinodular HCC  

Objective Response 

 in large tumors 

Song et all, Eur. J. Gastroenterol. Hepatol. 2011 

At the dose of 50 mg doxorubicin, there was no difference in liver toxicities 



Nucleus 

P13K 

AKT 

mTOR 

Transcription Factors 

Cell proliferation 
Angiogenesis Metastases 

Survival/ 

®Apoptosis 

VEGFR 
PDGFR EGFR 

VEGF 

1. Zhu AX. Cancer. 2008;112(2):250-259. 2.Huynh H. Biochem Pharmacol. 2010;80(5):550-556. 

Era of Molecularly Targeted Therapy in HCC 

P P P P 

SOS 
GRB2 

HIF-1a HIF-1b 

P P P 
P P P 

P P 

Sorafenib 

Sunitinib 

Sorafenib 

Vatalanib 

AZD2171 

Gefitinib 

Erlotinib 

P P 
P P 

FGFR 

Linifanib: Multi-TKI 

Sunitinib 

Sorafenib 

Everolimus 

Temsirolimus  

Bevacizumab 

Ramucirumab 

Brivanib 

Dovitinib 

Cetuximab 

Dovitinib 

Raf 

Mek 

Ras 

STAT 



Targeted Population Trial Design Comparison 

Early-Stage   
Adjuvant treatment 

after resection / ablation 

Sorafenib vs Placebo  

Retinoids vs Placebo 

Intermediate-Stage 
Combination with 

transcatheter treatments 

DEBDOX 
 

 Sorafenib 

TACE 

 

 Brivanib 

Advanced-Stage   

  

First line treatment 

Sorafenib vs Brivanib 

Sorafenib vs Sunitinib 

Sorafenib vs ABT-869 

Sorafenib vs MAb VFGR2 

Sorafenib vs Y90 

Sorafenib 

 

 Doxorubicin 

Sorafenib 

 

 Erlotinib 

Second line treatment 
Brivanib vs Placebo 

Everolimus vs Placebo 

Molecular Targeted Therapies in HCC:  

Ongoing Phase III Studies ï 2010  



1Sieghart W, et al. Transplantation. 2007;83:425-432; 2Sahin F, et al. Clin Cancer Res. 2004;10:8421-8425; 3Matsui O, et al. Radiology. 1991;178(2):493-497;  
4Semela D, et al. J Hepatol. 2007;46:840-848;  5Guba M, et al. Nat Med. 2002;8:128-135.  

mTOR: A Rationale Target in HCC 

ÅUpregulation of mTOR in 

40% to 45% of HCC1,2  

ÅmTOR inhibition impairs 

HCC growth via anti-

angiogenic effect 
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Phase I Trials of Everolimus in  

Advanced HCC 

Eligibility Criteria 

Î Advanced HCC 

Î Not feasible for/failed prior local therapy  
ī Surgery, RFA/PEI and/or TACE 

Î Child-Pugh Class A or B 

Î ALT (SGPT) Ò2.5 x upper normal limit 

Î Platelet Ó5.0 x 104/mm3 

Î Age: 20 to 75 years 

Î ECOG score Ò2 

Classic 3 x 3 design 

determination of  

maximum tolerated 

dose/dose limiting 

toxicity (MTD/DLT) 

 

Daily  

everolimus 

5 mg 

(6 wks/cycle) 

Daily 

everolimus 

10 mg 

(6 wk/cycle) 

Eligibility Criteria 

Î Advanced HCC 

Î 0-2 prior systemic regimens 

Î ECOG PS Ò2,  

Î CLIP score Ò3 

Î Adequate organ function 

Primary endpoints:  

ÅOptimal biologic dose (OBD) of 

everolimus (phase I) 

ÅPFS rate at 24 weeks (phase II) 

1. Chen LT, et al. WCGI Congress; 27-28 August 2010; Hong Kong, Peopleôs Republic of China; 2. Zhu A, et al. Cancer. 2011 Apr 27. [Epub ahead of print] 
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PEI = percutaneous ethanol injection; ALT (SGPT) = alanine aminotransferase; PFS = progression-free survival; wk = week; CLIP = Cancer of the Liver Italian 

Program  



Phase 3 Trial of Everolimus as Second-line Therapy 

for Advanced HCC 

ÅEVOLVE-1 is a phase III trial to evaluate the safety and efficacy of everolimus in 

patients with advanced HCC who experienced disease progression with sorafenib or 

were intolerant to sorafenib 

Everolimus  

7.5 mg daily  

+ BSC 

Placebo daily  

+ BSC 

Eligibility Criteria 

Î Advanced HCC 

Î BCLC stage B or C 

Î Child-Pugh Score 5-6 (class A) 

Î ECOG PS Ò2 

Î Disease progression with 

sorafenib or intolerance to 

sorafenib 

Î Ò1 systemic therapy for 

advanced HCC prior to sorafenib 

Treatment 

continued until 

tumour 

progression or 

unacceptable 

toxicity 
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www.clinicaltrials.gov. NCT01035229. Accessed June 2011. 

Primary endpoint: OS 

Secondary endpoints: TTP, DCR (based on RECIST criteria), quality of life, time to 

performance status deterioration, safety, pharmacokinetics, biomarker analysis 



Rationale of Combining TACE with Systemic Use of 

RAD001 in HCC 

Å TACE leads to predictable tumor necrosis 
 

Å Tumor progression after hypoxia and chemotherapy might be 

attributed to up-regulation of HIF-1 and subsequent VEGF 

production.1 

 

Å RAD001 is a highly selective inhibitor of the serine threonine kinase 

ï mTOR and its downstream kinases 

ïNot only does it decrease cyclin D, p27 signaling, RAD001 decreases 

HIF-1a signaling, ultimately resulting in reduced growth factor (VEGF, 

PDGF-ɓ) and metabolic (GLUT 1) signaling. 

ï By inhibiting mTOR, it enhances chemosensitivity in HCC.2 

1 Yang ZF, Poon RT, To J, Ho DW, Fan ST. Cancer Res. 2004,64(15):5496-503.  
2 Tam KH, Yang ZF, Lau CK, Lam CT, Pang RW, Poon RT. Cancer Lett. 2009 Jan 18;273(2):201-9. 

HIF = hypoxia-inducible factor 



 

 

**P<0.01, compared with control 

Everolimus Suppresses HCC Cell Proliferation 

& Enhances Chemosensitivity 

Tam et al. Cancer Lett 2008 

** 
** 
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Preclinical Model of TACE Combined with 

Everolimus 

- Mouse orthotopic HCC model : Luciferase-labeled HCC cells inoculated  

  into the liver  

- Portal vein injection of cisplatin followed by hepatic artery ligation:  to   

  mimic transartial chemoembolization 

- Oral  administration of RAD001 

- Tumor growth monitored every 3 days 

   by Xenogen imaging 
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 Inhibition of Tumor Growth by Everolimus 

combined with TACE in Orthotropic HCC Model 

Con : Control 

H: Hepatic artery ligation 

R:  RAD001 10mg/kg 

C: Cisplatin   3mg/kg 

 

TACE 



Prolonged Survival by Everolimus combined 

with TACE 

Con : Control 

H: Hepatic artery ligation 

R:  RAD001 10mg/kg 

C: Cisplatin 3mg/kg 

 

Con 

 

 

 

H 

 

 

 

R 

H+C 

 

 

 

H+R 

 

 

 

H+C+R 



Phase II TRACER Study: Everolimus + TACE 

Everolimus  

7.5 mg daily  

+ TACE 

Placebo 

+ TACE 

Eligibility Criteria 

Î Unresectable, newly 

diagnosed HCC confined 

to the liver 

Î At least one lesion >2 cm 

and largest lesion Ò15  cm 

Î BCLC stage B or C 

Î Child-Pugh 5 - <8 (class A 

or early B) 

Î ECOG PS <2 

Treatment 

continued 

until tumour 

progression or 

unacceptable 

toxicity 

1st  

TACE 

Primary endpoint: TTP 

Secondary endpoints: ORR (RECIST), PFS, OS, safety, and incidence of metastatic 

disease, portal vein invasion, and nodular recurrence 

Countries: Hong Kong, Korea, Taiwan, and Thailand 

Leading Site: Queen Mary Hospital, University of Hong Kong 
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Standardization of TACE in TRACER Study 

- DEB TACE 

Å The use of doxorubicin-eluting beads in the trial allows 

standardization of TACE among centers, eliminating variations 

in drug(s) and emoblization particles 

 

Å Lower liver toxicity compared with conventional Lipiodol TACE ï 

more favorable for combination with targeted therapy 

 

Å Easy assessment of tumor necrosis in follow-up CT scan 



Conclusions 

ÅPhase ½ trial and retrospective analysis studies in 

Asian HCC patients showed low liver toxicity and 

favorable survival outcomes using DC-bead TACE for 

intermediate HCC 

 

ÅCombination with molecular targeting agents such as 

Sorafenib and Everolimus may further increase the 

efficacy of DC-bead TACE 

 

 



Management of Intermediate HCC with Sorafenib  
and Drug-Eluting Bead, Doxorubicin (DEBDOX�Œ) 

�� DC Bead® is a registered trademark and DEBDOX is a trademark of Biocompatibles UK Ltd. DC Bead® is CE 
marked and is indicated for the treatment of malignant hypervascular tumours and loading with doxorubicin drug. DC 
Bead® is also indicated for loading with irinotecan for the treatment of metastatic colorectal cancer (mCRC). For full 
prescribing information please refer to www.biocompatibles.com/dcbead-ifu. Both products may not be available in 
your territory. DC Bead® and DEBDOX are not cleared by the FDA for sale or distribution or promotion in the USA. ��  

Biocompatibles UK Ltd is a  
BTG International group company 

Is DEBDOX�Œ the new standard for 
chemoembolisation? 
Professor Riccardo Lencioni 
Pisa University Hospital and School of Medicine, Italy 

Asian experience with Drug-Eluting Beads 
for HCC and rationale for the TRACER study 
Professor Ronnie Poon 
Queen Mary Hospital, The University of Hong Kong 

Overview of HCC management  
and rationale for SPACE trial  
Professor Josep Llovet 
Barcelona Clinic Liver Cancer (BCLC) Group, Spain  
& Mount Sinai School of Medicine, New York, USA 

Five-year follow up with DEBDOX in 
intermediate HCC, BCLC experience 
Professor Jordi Bruix 
Barcelona Clinic Liver Cancer (BCLC) Group, Spain 

Saturday 3 September, 2011 
5:30 �± 6.30pm 
Plenary Room 
Hong Kong Convention and Exhibition Centre 

Chairman: Professor Josep Llovet, Barcelona Clinic Liver Cancer (BCLC) Group, Spain & Mount Sinai School of Medicine, New York, USA 


