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adapted from Bruix J, Sherman M. Hepatology 2011;53:1020-2 



TAE / TACE versus BSC / suboptimal therapy: 

meta-analysis of RCTs (2-year survival) 

Random effects model (DerSimonian and Laird) 

Odds ratio (95% CI) Author, journal year 

Overall 

Heterogeneity p=0.14 
Favours treatment Favours control 

Patients 

503 

Lin, Gastroenterology 1988 63 

GETCH, NEJM 1995 96 

Bruix, Hepatology 1998 80 

Pelletier, J Hepatol 1998 73 

Lo, Hepatology 2002 79 

Llovet, Lancet 2002 112 
z=–2.3 

p=0.017 

   

adapted from Llovet JM, Bruix J. Hepatology 2003;37:429-42   
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   adapted from Llovet JM et al. Lancet 2002;359:1734–9           adapted from Lo CM et al. Hepatology 2002;35:1164–71 

 0 12 24 36 48 60  0 6 12 18 24 30 36 42 

Chemoembolisation 

Control 

Chemoembolisation 

Control 

p=0.009  p=0.002   

P
ro

b
a
b

il
it

y
 o

f 
s
u

rv
iv

a
l 

(%
) 

P
ro

b
a

b
il

it
y
 o

f 
s

u
rv

iv
a

l 
(%

) 

• 3-year overall survival in the TACE treatment arm: 26% – 29% 
 

• Sustained objective response (lasting > 3–6 months): 27% – 35% 

 

Conventional TACE: long-term outcomes are 

unsatisfactory 

Months from randomization               Months from randomization               



GETCH. N Engl J Med 1995;332:1256-61 

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

Lipiodol chemoembolization often caused acute liver failure and did not 

significantly improve survival” 

Conventional TACE: liver toxicity is a major 

limitation of Lipiodol-based regimens 



Conventional TACE: treatment discontinuation 

due to AEs or technical issues is common 

• Reasons for treatment discontinuation among HCC patients who received a 

conventional TACE  regimen with doxorubin, Lipiodol, and gelatine sponge    

fragments 
 

adapted from Llovet JM et al. Lancet 2002;359:1734–9 



• Gelatin sponge particles: manually-prepared 

embolic agents – heterogeneous size distribution 

results in poor predictability and reproducibility 
 

• Anticancer-in-oil mixture: unstable emulsion – the 

belief that it allows for a sustained drug release to 

the tumor is untrue 

Conventional TACE is a home-made technique 

with inherent inconsistencies 



Varela M et al. J Hepatol 2007;100:698-711 

• Serum doxorubicin levels at different time points in patients receiving 

conventional TACE and maximum serum doxorubicin concentration 

Conventional Lipiodol TACE:  

Pharmacokinetic profile 



Hong et al. Clin Cancer Res 2006;12:2563-2567 

Drug eluting bead doxorubicin (DEBDOX) 

changes the paradigm of TACE 

Necrotic Tumor DEB 



Varela M et al. J Hepatol 2007;100:698-711 

• Serum doxorubicin levels at different time points in patients receiving     

DEB-TACE and maximum serum doxorubicin concentration 

Drug eluting bead doxorubicin (DEBDOX): 

Pharmacokinetic profile 



Cardiovasc Intervent Radiol 2010;33:41-52 

Drug eluting bead doxorubicin (DEBDOX) vs 

conventional TACE: A RCT (PRECISION V) 



Patients  

randomized  

1:1 

(n=212) 

TACE with DC Bead 

Doxorubicin dose = 150mg 

Conventional TACE  
Doxorubicin dose = 50–75mg/m2  

(maximum 150mg) 

TACE repeated at 2 and 4 months  

• Primary endpoint: 6-month tumor response by central independent review 
 

• Secondary endpoints included safety (toxicity according to SWOG) 

TACE repeated at 2 and 4 months  

• International multicenter phase II study of DC Bead (BTG-Biocompatibles) 

with doxorubicin versus conventional Lipiodol TACE with doxorubicin 

Lammer J et al. Cardiovasc Intervent Radiol 2010;33:41-52 

Drug eluting bead doxorubicin (DEBDOX) vs 

conventional TACE: A RCT (PRECISION V) 



p=0.001 

0 

50 

100 

150 

200 

250 

300 

A
S

T
 U

n
it

s
/L

 

DC Bead cTACE 

0 

50 

100 

150 

200 

A
L
T

 U
n

it
s

/L
 

p<0.001 

p=0.001 

Drug-related adverse events Liver toxicity (AST – ALT levels)  

DEBDOX vs cTACE: Drug-related AEs and liver 

toxicity are markedly reduced 

Lammer J et al. Cardiovasc Intervent Radiol 2010;33:41-52 



Overall response at 6 months Response: subgroup analysis  

DEBDOX vs cTACE: Response rates are higher 

in patients with more advanced disease 

p = 0.11 

Lammer J et al. Cardiovasc Intervent Radiol 2010;33:41-52 



DEBDOX vs cTACE: Response rates are higher 

in patients with more advanced disease 

DEBDOX shows significant advantage 

for objective response (p=0.038)  

and disease control (p=0.026) 

Lammer J et al. Cardiovasc Intervent Radiol 2010;33:41-52 
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cTACE PRECISION V 

DEBDOX vs conventional Lipiodol TACE: 

Tumor response rates 

Lencioni R. Personal communication. 

Tumor Response Rate (%) 



DEBDOX: Development of procedural 

standards and technical recommendations 

Transcatheter Treatment of Hepatocellular Carcinoma with 

Doxorubicin-Loaded DC Bead: Technical Recommendations 
 

Riccardo Lencioni 1, Thierry de Baere 2, Martha Burrel 3, James G. Caridi 4, Johannes Lammer 5, 

Katerina Malagari 6, Robert C. Martin 7, Elisabeth O’Grady 8, Maribel Real 3, Thomas J. Vogl 9,  

Anthony Watkinson 10, Jean-Francois H. Geschwind 11 

• Bead size: 100-300μm 

• Loading dose: 25-37.5 mg doxorubicin / ml of beads 

• Dilution: 5-10 ml contrast / ml of beads 

• Injection rate: 1 ml / minute 

• Tumor response by mRECIST for HCC 

Lencioni R et al. (under review) 



DEBDOX vs conventional Lipiodol TACE:  

A case-control study in Asian patients 

  

Song MJ et al. Eur J Gastroenterol Hepatol 2011;23:521-527 



  

Song MJ et al. Eur J Gastroenterol Hepatol 2011;23:521-527 

Treatment response 

by mRECIST 

85% 

p = 0.001 

DEBDOX vs conventional Lipiodol TACE:  

A case-control study in Asian patients 



Raoul JL et al. Cancer Treat Rev 2011;37:212-20 

• Compared with conventional TACE, drug eluting bead has a standardized 

methodology, is more reproducible, and offers improved response and a 

significantly better safety profile. 

 

DEBDOX vs conventional Lipiodol TACE: 

Where do we stand? 
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