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T
ranscatheter arterial chemoembolization

(TACE) is the current standard of care for

patients with large or multinodular hepatocel-

lular carcinoma (HCC). A cumulative meta-

analysis of all published randomized controlled trials

(RCTs) indicates that patient survival is significantly

improved by this therapy. In addition, TACE is widely

used to treat recurrent HCC after previous curative

resection or percutaneous ablation. Nevertheless, the

long-term outcomes of patients managed with conven-

tional TACE regimens—based on the administration of

an emulsion of lipiodol/Ethiodol (Guerbet, Villepinte,

France) with doxorubicin or cisplatin and an embolic

agent—remain unsatisfactory. In RCTs, a sustained

response lasting > 3 to 6 months was observed in only

27% to 35% of cases, and in nonresponders, no survival

benefit was identified in comparison to the best sup-

portive care.1 Among patients in whom initial response

is achieved, the 3-year cumulative rate of intrahepatic

recurrence reached 65%, with recurrent tumors showing

a significantly shorter median doubling time.2 Overall,

the 3-year survival rate of TACE-treated patients did not

exceed 26% to 29%, even in the RCTs that have shown a

survival benefit.1

The ideal TACE scheme should allow maximum and

sustained concentration of the chemotherapeutic drug

within the tumor with minimal systemic exposure com-

bined with calibrated tumor vessel obstruction.

Recently introduced embolic microspheres have the

ability to actively sequester doxorubicin hydrochloride

from a solution and release it in a controlled and sus-

tained fashion. They have been shown to substantially

diminish the amount of chemotherapy that reaches the

systemic circulation compared with lipiodol-based regi-

mens, thus significantly increasing the local concentra-

tion of the drug and the antitumoral efficacy.3

RECENT RCT DATA 

In a multicenter RCT including 201 European patients

(PRECISION V), the use of DC Bead drug-eluting beads

(LC Bead in the United States; Biocompatibles

International, Farnham, Surrey, UK; distributed by

AngioDynamics, Queensbury, NY) with doxorubicin

resulted in a marked and statistically significant reduc-

tion in liver toxicity and drug-related adverse events

compared with conventional TACE with doxorubicin.4
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the DC Bead group was 50% less than in the conven-

tional TACE group (95% confidence interval [CI],

39%–65%; P < .001) and 41% less with respect to aspar-

tate aminotransferase (95% CI, 46%–76%; P < .001).

Owing to the improved safety and tolerability profile,

high-dose doxorubicin treatment could be applied

according to the planned schedule in the whole DC

Bead group, regardless of patient baseline characteris-

tics, resulting in consistently high rates of objective

response and disease control in all subgroup analyses.

Contrary to the observation in the DC Bead arm, the

response rates for conventional TACE in the subgroups

of patients with more advanced disease were signifi-

cantly reduced (P = .038 for objective response; P = .026

for disease control). 

A study performed in the United States including 71

consecutive patients who received either transcatheter

therapy with drug-eluting beads (n = 45) or conven-

tional TACE (n = 26) as the sole anticancer treatment

confirmed that the advantages of drug-eluting beads

result in a statistically significant improvement in overall

survival. In that series, median survival in Child-Pugh

class A and B patients was significantly longer in the

drug-eluting bead group (641 days; 95% CI, 471–810)

than in the conventional TACE group (323 days; 95% CI,

161–485; P = .002).5

The added value of drug-eluting beads in HCC treat-

ment has been demonstrated by an RCT comparing DC

Bead uploaded with doxorubicin versus bland

embolization performed with embolic microspheres

with similar characteristics. The rate of tumor progres-

sion at 12 months was significantly lower in the DC

Bead arm than in the bland embolization arm (46% vs

78%; P = .002), and time to progression increased from

36.2 ± 9 weeks to 42.4 ± 9.5 weeks (P = .008).6

Promising results have been reported with the use of

drug-eluting beads as a bridge treatment for liver trans-

plantation7 or as a complementary treatment to

radiofrequency ablation.8 Finally, the minimal systemic

exposure to the chemotherapeutic agent associated

with the use of drug-eluting beads is very appealing for

any combination regimen, including transcatheter treat-

ment in association with a systemically active drug. This

appears to be of paramount importance with the

advent of molecular-targeted therapies in HCC. 

FUTURE PROSPECTS

Tumor recurrence after TACE is characterized by

increased vascular endothelial growth factor produc-

tion and subsequent angiogenesis. Moreover, TACE

increases vascular endothelial growth factor expression

in the residual surviving cancerous tissue and induces

expression of other proangiogenic factors, such as

hypoxia-inducible factor 1 alpha. Based on these find-

ings, the combination of TACE and agents with antian-

giogenic properties would appear to be a rational

approach. The first large studies in which an interven-

tional locoregional treatment is evaluated in combina-

tion with a systemically active molecular-targeted drug

are currently ongoing. In particular, a large RCT, the

SPACE (Sorafenib or Placebo in Combination With

TACE) study, is aimed at comparing DC Bead TACE plus

placebo versus DC Bead TACE plus sorafenib, a multiki-

nase inhibitor with antiangiogenic and antiproliferative

properties. The results of these investigations are eager-

ly awaited because they have the potential to further

increase the impact of transcatheter treatment with

drug-eluting beads on patient survival. ■

Riccardo Lencioni, MD, is Associate Professor of Radiology

and Director, Division of Diagnostic Imaging and

Intervention at the University of Pisa School of Medicine in

Pisa, Italy. He has disclosed that he holds no financial inter-

est in any product or manufacturer mentioned herein. Dr.

Lencioni may be reached at +39 050 996 560;

lencioni@med.unipi.it. 

1.  Llovet JM, Bruix J. Systematic review of randomized trials for unresectable hepatocellular
carcinoma: chemoembolization improves survival. Hepatology. 2003;37:429-442.
2.  Woo HY, Jang JW, Choi JY, et al. Tumor doubling time after initial response to transarterial
chemoembolization in patients with hepatocellular carcinoma. Scand J Gastroenterol.
2010;45:332-339.
3.  Varela M, Real MI, Burrel M, et al. Chemoembolization of hepatocellular carcinoma with
drug-eluting beads: efficacy and doxorubicin pharmacokinetics. J Hepatol. 2007;46:474-481.
4.  Lammer J, Malagari K, Vogl T, et al; for PRECISION V Investigators. Prospective random-
ized study of doxorubicin-eluting-bead embolization in the treatment of hepatocellular carci-
noma: results of the PRECISION V study. Cardiovasc Intervent Radiol. 2010;33:41-52.
5.  Dhanasekaran R, Kooby DA, Staley CA, et al. Comparison of conventional transarterial
chemoembolization (TACE) and chemoembolization with doxorubicin drug-eluting beads
(DEB) for unresectable hepatocellular carcinoma (HCC) [published online ahead of print
March 8, 2010]. J Surg Oncol. doi: 10.1002/jso.21522.
6.  Malagari K, Pomoni M, Kelekis A, et al. Prospective randomized comparison of
chemoembolization with doxorubicin-eluting beads and bland embolization with Beadblock
for hepatocellular carcinoma [published online ahead of print November 24, 2009].
Cardiovasc Intervent Radiol. doi: 10.1007/s00270-009-9750-0.
7.  Goffette PP, Ciccarelli O, Hassoun Z, et al. Treatment of hepatocellular carcinoma with
drug-eluting beads before liver transplantation: imaging and histology results. In:
Proceedings from Cardiovascular and Interventional Radiological Society of Europe (CIRSE);
September 19–23, 2009; Lisbon, Portugal. Abstract 1206.4. 
8.  Lencioni R, Crocetti L, Petruzzi P, et al. Doxorubicin-eluting bead-enhanced radiofre-
quency ablation of hepatocellular carcinoma: a pilot clinical study. J Hepatol.
2008;49:217-222.

42 I ENDOVASCULAR TODAY I APRIL 2010

COVER STORY

Would you like to comment on an article? 

Do you have an article topic to suggest? We are

interested in your feedback. Please email us at 

evteditorial@bmctoday.com.

SHARE YOUR FEEDBACK


