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Abstract

Purpose The purpose of this retrospective study was to
investigate the efficacy of transarterial chemoembolization
(TACE) using cisplatin as a second-line treatment for
advanced hepatocellular carcinoma (HCC) unresponsive to
TACE using epirubicin—Lipiodol emulsion at our institution.
Materials and Methods Between January 2006 and
March 2009, 51 patients with unresectable HCC underwent
TACE using cisplatin. All patients had shown persistent
viable tumor or tumor progression after at least 2 sessions
of TACE using epirubicin—Lipiodol emulsion. TACE pro-
cedures consisted of arterial injection of a mixture of
Lipiodol and cisplatin (30-100 mg [mean 57 + 21])
(n =29) or arterial infusion of cisplatin (30-100 mg
[mean 87 £ 19]) solution (n = 22) followed by injection
of 1-mm porous gelatin particles. Early tumor response was

This article was presented at the 4th annual Global Embolization
Symposium and Technologies (GEST2010).

N. Maeda (<)) - K. Osuga - H. Higashihara - K. Tomoda -

N. Tomiyama

Department of Diagnostic and Interventional Radiology, Osaka
University Graduate School of Medicine, 2-2 Yamadaoka Suita,
Osaka 565-0871, Japan

e-mail: n-maeda@radiol.med.osaka-u.ac.jp

K. Mikami
Department of Radiology, Suita Municipal Hospital, 2-13-20
Katayamachou Suita, Osaka 564-0082, Japan

T. Nakazawa
Department of Radiology, National Cardiovascular Center,
5-7-1 Fujishirodai Suita, Osaka 565-8565, Japan

H. Nakamura

Saito Yukoukai Hospital, 7-2-18 Saitoasagi Ibaraki,
Osaka 567-0085, Japan

@ Springer

assessed by contrast-enhanced computed tomography (CT)
according to Response Evaluation Criteria in Solid Tumors
(RECIST) and European Association for the Study of the
Liver (EASL) criteria. Overall survival and progression-
free survival was calculated using the Kaplan—-Meier
method. Toxicity was assessed according to NCI-CTCAE
version 3 criteria.

Results Response rates were 11.8 and 27.5% by RECIST
and EASL criteria, respectively. Overall survival rates were
61.9,48.2, and 28.9% at 1, 2, and 3 years, respectively, and
the median survival time was 15.4 months. Progression-free
survival rate was 35.2% at 1 year, and median progression-
free survival time was 3.1 months. No major complications
were observed, and the occurrence of postembolization
syndrome was minimal. Grade 3 to 4 toxicities included
thrombocytopenia (5.8%), increased aspartate aminotrans-
ferase (AST) level (35.3%), and increased alanine amino-
transferase (ALT) level (23.5%).

Conclusion Switching the TACE anticancer drug from
epirubicin to cisplatin might be the feasible option for
advanced HCC, even when considered resistant to the
initial form of TACE.

Keywords Hepatocellular carcinoma - Transarterial
chemoembolization - Cisplatin - Epirubicin - Second-line
treatment

Introduction

Worldwide, hepatocellular carcinoma (HCC) is one of the
most common causes of cancer death, and the largest con-
centration of cases is in Asia [1]. Because most HCCs are
associated with underlying liver cirrhosis caused by chronic
infection with hepatitis B or C virus and alcoholic liver
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injury, intensive screening for cirrhotic patients at high risk
using imaging studies and tumor markers could potentially
lead to the detection of small HCCs; however, eligibility for
potentially curative treatments, such as surgery and ablation,
is limited according to tumor extent, tumor multiplicity, or
underlying cirrhosis. Thus, transarterial chemoembolization
(TACE) is the mainstay option for palliative treatment of
unresectable HCC with proven survival benefits [2, 3].

Although many chemotherapeutic agents, such as
doxorubicin, epirubicin, cisplatin, and mitomycin, are often
used in TACE [2], confusion remains concerning the effi-
cacy of chemotherapy added to TACE [4, 5]. There is no
unified protocol using single or multiple combined anti-
cancer drugs. In our country, epirubicin is the most popular
drug used in TACE. Recently, a new cisplatin powder
(IA-Call; Nippon Kayaku, Tokyo, Japan), designed for
hepatic arterial infusion, has become available; however, the
actual first-choice drug remains uncertain. To our knowl-
edge, there are only a few reports about the efficacy of TACE
with cisplatin as a second-line treatment for advanced HCC
unresponsive to epirubicin-Lipiodol emulsion [6, 7].

In this retrospective study, we investigated the clinical
outcomes of the efficacy of TACE with the new cisplatin
powder as a second-line treatment for advanced HCC unre-
sponsive to epirubicin—Lipiodol emulsion at our institution.

Materials and Methods
Study Population

Between January 2006 and March 2009, 456 patients with
unresectable HCC underwent TACE with 973 sessions in
our hospital. Of these patients, 51 were judged as having
HCC resistant to TACE with epirubicin—Lipiodol emulsion
by a multidisciplinary HCC panel, including radiologists,
hepatologists, and surgeons at our hospital, and received
TACE with cisplatin. The multidisciplinary panel reached
a consensus that TACE was the appropriate treatment
option at the time of initial diagnosis in all 51 patients, who
had undergone TACE at least twice before being considered
as having HCC resistant to TACE with epirubicin—Lipiodol
emulsion. HCC resistant to TACE with epirubicin—Lipi-
odol emulsion was defined as HCC of increased size and/or
number in the treated segment and/or extended to other
segments despite repeated courses of TACE with epirubi-
cin—-Lipiodol emulsion, as described by Kawamura et al.
[6]. Thus, these 51 consecutive patients with HCC resistant
to TACE with epirubicin—Lipiodol emulsion were enrolled
in this retrospective cohort study. All patients gave written
informed consent to undergo TACE with cisplatin, and this
retrospective study was approved by the Institutional
Review Board.

All 51 patients met the following inclusion criteria: (1)
hypervascular HCC diagnosed by all imaging modalities
and tumor markers; (2) no history of treatment with anti-
cancer drugs except epirubicin; (3) Eastern Cooperative
Oncology Group performance status score 0 to 2; (4) suf-
ficient hematopoietic function with a platelet count
>3O,000/mm3 and leukocyte count >2,000/mm3; and (5)
adequate liver function classified as Child-Pugh class A or
B. They also did not meet the following exclusion criteria:
(1) imaging findings with major portal venous tumor
invasion; (2) evidence of extrahepatic metastasis of HCC;
(3) history of iodine contrast medium allergy; and (4)
serious comorbid disorders.

Patient Background

Tables 1 and 2 list the patient characteristics. There were
43 men and 8 women with a median age of 73 years (range
49-85). All patients had underlying cirrhosis and as the
dominant cause, 37 (73%) had hepatitis C virus infection, 4
(8%) had hepatitis B virus infection, 1 (2%) had both
hepatitis B and C virus infection, 3 (6%) had alcohol-
induced hepatitis, 1 (2%) had non—alcoholic steatohepatitis
(NASH), and 5 (10%) were of unknown etiology. Child-
Pugh class was class A in 29 (57%) patients and class B in
22 (43%) patients.

The clinical diagnosis of HCC was made based on the
combination of imaging findings and increased serum level
of tumor markers, such as alpha-fetoprotein (AFP) and/or

Table 1 Patient background

No. of patients 51

Age (years) 49-85
(median 73)

Sex (male/female) 43/8

Child-Pugh class (A/B) 29/22

Child-Pugh score (5/6/7/8/9) 13/16/16/5/1

Dominant cause of cirrhosis (HBV/HCV/ 4/37/1/3/1/5

HBYV + HCV/alcohol/NASH/unknown)
Number of tumors (single/single with satellite/ two/ 7/2/6/1/35
three/multiple)

Diameter of the largest tumor (<2 cm/<3 cm/<5 cm/ 9/13/18/10/1
<10 cm/>10 cm)

Location of the tumor (1 subsegment/] segment/1 0/14/2/3/32
lobe/biliary lobes)

Portal venous tumor invasion (Y/N) 36/15

Hepatic venous tumor invasion (Y/N) 2/49

Intrahepatic biliary tumor invasion (Y/N) 2/49

Level of embolization (lobar/segmental/ 37/11/172
subsegmental/more distal)

Extrahepatic feeding artery (Y/N) 13/38

Number of sessions of previous TACE (2/3/4/5/6/7) 16/11/7/12/1/4

@ Springer



84 N. Maeda et al.: Chemoembolization With Cisplatin as Second-Line Treatment

Table 2 Patient hematological background

Hematologic parameter Median Range
WBC (/mm?*) 4180 2150-8430
Platelet (/mm®) 115000 33000-216000
AST (U/L) 55 16-197
ALT (U/L) 44 11-226
Total bilirubin (mg/dL) 0.8 0.3-1.6
Albumin (g/dL) 34 2.2-4.3
Prothrombin time (%) 68 38-92
Creatinine (mg/dL) 0.8 0.46-7.72
AFP (ug/L) 128 3-45989
PIVKA-II (AU/L) 403 16-52770

AFP alpha-fetoprotein, PIVKA-II protein-induced vitamin K antago-
nist-II (des-y-carboxy prothrombin)

protein-induced vitamin K antagonist-1I (PIVKA-II; des-
y-carboxy prothrombin). Although the imaging studies
included dynamic computed tomography (CT) or magnetic
resonance imaging (MRI), in addition to CT during arterial
portography (CTAP) and hepatic arteriography (CTHA),
the lesion was diagnosed as HCC basically with dynamic
CT at the time of initial TACE with cisplatin. Seven
patients (14%) had a single main nodule, 2 (4%) had a
single main nodule with satellite nodules, 6 (12%) had 2
distinct nodules, 1 (2%) had 3 distinct nodules, and 35
(69%) had >5 distinct nodules. The median diameter of the
largest tumor was 38 mm (range 13 to 140). Serum AFP
exceeded the upper limit (5 ng/mL) in 49 patients (96%),
and serum PIVKA-II exceeded the upper limit (40 ng/mL)
in 39 patients (76%). Fifty-one patients underwent TACE
with epirubicin—Lipiodol emulsion, and there was an
average of 3.7 sessions (range 2—7) before the initial TACE
with cisplatin. One patient received hemodialysis because
of chronic renal failure.

TACE Procedures

In all TACE procedures, hepatic angiography was per-
formed by the femoral approach using a 4Fr catheter and
1.8Fr to 2.4Fr microcatheter. CTHA and CTAP were per-
formed using a united angio-CT system to assess tumor
extension, hemodynamics of the tumor, and portal blood
flow. Before 2008, the angio-CT system consisted of a
single-detector helical computed tomograph (ProSeed SA;
General Electric Healthcare, Milwaukee, WI) and a C-arm
angiograph (Advantx LCA; General Electric Healthcare),
which shared a common table without the need to transfer
patients to a separate CT room. After 2009, the angio-CT
system consisted of a 40-detector helical computed tomo-
graph (Artis Zee; Siemens AG, Munich, Germany) and a
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C-arm angiograph with a flat-panel detector (SOMATOM
Sensation Open; Siemens AG). After confirming the hepatic
arteries supplying the target tumor, TACE with iodized oil
(Lipiodol Ultra-Fluide; Andre Guerbet, Aulnay-sous-Bois,
France) procedures consisted of arterial injection of a
mixture of Lipiodol and cisplatin (IA-Call; Nippon Kayaku)
followed by the injection of gelatin sponge particles
(Spongel; Astellas, Tokyo, Japan) or porous gelatin parti-
cles (Gelpart; Nippon Kayaku) using a microcatheter in a
selective manner, whereas TACE without Lipiodol proce-
dures consisted of arterial infusion of cisplatin solution
(IA-Call; Nippon Kayaku) followed by the injection of
gelatin sponge particles or porous gelatin particles. The end
point of embolization was blood flow cessation of the
tumor-feeding artery. The ratio of cisplatin : Lipiodol :
nonionic contrast media (Iomeprol 300 mg/mL; Iomeron;
Eisai, Tokyo, Japan) were 10 mg : 0.7 mL : 0.3 mL or 10
mg : 1 mL : 0.5 mL, according to the tumor extent and its
vascularity. The maximum dose of cisplatin was 100 mg/
session. The total dose of Lipiodol (mL) was almost equal
to the sum of the target tumor diameter (cm); however, it
was limited to <5 mL to minimize liver damage. For
arterial infusion of the cisplatin solution, the total cisplatin
dose was no more than 65 mg/m? or 100 mg/session.

Chemotherapeutic Agent

In this study, highly soluble cisplatin powder (IA-Call;
Nippon Kayaku) was used as the chemotherapeutic agent.
This cisplatin powder was developed for hepatic arterial
infusion chemotherapy and can be used to create a high-
concentration solution [8, 9]. A mixture of Lipiodol and
cisplatin can be also be made without difficulty [10]. To
prepare the mixture of Lipiodol and cisplatin, we added 3
or 5 mL nonionic contrast media (Iomeprol 300 mg/mL,;
Iomeron; FEisai) into the IA-Call vial (Nippon Kayaku)
containing 100 mg cisplatin and shook the vial by hand.
Then we mixed the solution with Lipiodol by pumping two
syringes. To prepare the cisplatin solution without Lipi-
odol, we added 70 mL warm saline to the IA-Call vial.

Selection Criteria for TACE Procedures

The treatment course of each patient was discussed by the
multidisciplinary HCC panel in our hospital. The decision
to use TACE with or without Lipiodol depended on liver
function, condition of portal venous tumor invasion, and
extent of the tumors. Generally, TACE without Lipiodol
was performed for the patients with worse conditions, such
as diffuse and infiltrative tumors or those with segmental
portal venous invasion, whereas TACE with Lipiodol was
used for multinodular HCCs.
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Assessment

Early tumor response was evaluated by dynamic CT in
principle 1 to 3 months after the initial TACE with cis-
platin based on the change in the maximum diameter of the
whole tumor, including the necrotic part induced by TACE,
according to the criteria of Response Evaluation Criteria in
Solid Tumors (RECIST) [11]. Early tumor response was
also assessed based on the change in the bidimensional
diameters of the viable part (intra- or peripheral enhance-
ment in the arterial phase), according to the criteria adopted
by the European Association for the Study of the Liver
(EASL) [12, 13]. Best overall response of the tumor at
baseline was evaluated during the observation period
according to RECIST criteria. As an exception, dynamic
MRI was alternatively used in one patient who underwent
TACE with a mixture of Lipiodol and cisplatin and in two
patients who underwent TACE after hepatic arterial infu-
sion of cisplatin because of their history of side effects
from iodinated contrast material.

Complications were classified as major or minor
according to the Society of Interventional Radiology
reporting standards [5]. Major complications resulted in an
unplanned increase in the level of care, permanent adverse
sequelae, or death. Minor complications resulted in no
sequelae with or without nominal therapy requirement.

Toxicity was assessed according to the National Cancer
Institute—Common Terminology Criteria for Adverse
Effects (NCI-CTCAE), Version 3.0 [14]. Hematological
toxicity was evaluated by measuring the number of leu-
kocytes and thrombocytes, serum aspartate aminotrans-
ferase (AST), serum alanine aminotransferase (ALT),
albumin, total bilirubin, creatinine, and prothrombin
activity within 2 weeks before, once during 3 to 7 days
after, and 1 month after initial TACE with cisplatin.

Statistical Analysis

Early tumor response and best overall response were
compared between groups with and without Lipiodol using
Mann—Whitney U-test. Overall survival and progression-
free survival of all patients was calculated from the date of
initial TACE with cisplatin to the end of August 2009 using
the Kaplan—-Meier method and compared by the log-rank
test.

To identify predictors of the survival period, univariate
and multivariate analysis with Cox proportional hazards
regression models was performed for the following factors:
age, sex, use conditions of Lipiodol, Child-Pugh class,
dominant cause of cirrhosis, number of tumors, diameter of
the largest tumor, location of tumors, extent of portal
venous, hepatic venous, and intrahepatic biliary tumor
invasion, level of embolization, presence of an extrahepatic

feeding artery, dose of cisplatin, and serum levels of total
bilirubin, AFP, and PIVKA-II. Patients lost to follow-up or
alive at the time of analysis were censored.

Statistical significance was defined as two tailed with a
p < 0.05. All analyses were performed using a statistical
software package (SPSS 11.0 for Windows; SPSS Japan,
Tokyo, Japan).

Results

Twenty-nine of 51 patients (56.9%) underwent TACE with
a mixture of Lipiodol and cisplatin, and 22 of 51 patients
(43.1%) underwent TACE after hepatic arterial infusion of
cisplatin as the initial TACE with cisplatin. In TACE with
a mixture of Lipiodol and cisplatin, the dose of cisplatin
per patient ranged from 30 to 100 mg (average 57 + 21),
and the dose of Lipiodol per patient ranged 1 to 5 mL
(average 3.4 £ 1.3). In TACE after hepatic arterial infu-
sion of cisplatin, the dose of cisplatin per patient ranged
from 30 to 100 mg (average 87 £ 19 mg).

Tumor Response

Early tumor response was assessed by imaging outcomes at
1- to 3-month follow-up after initial TACE with cisplatin.
According to RECIST criteria, the objective tumor
response rate was 11.8% (0% complete response [CR] and
11.8% partial response [PR]) (Table 3). According to
EASL criteria, the response rate increased to 27.5% (2%
CR and 25.5% PR) (Table 4). The objective best overall
tumor response rate, according to RECIST criteria, was
21.6% (0% CR and 21.6% PR) (Table 5). There were
neither significant differences in tumor response according
EASL or RECIST criteria between groups with and without
Lipiodol (p = 0.17, 0.17, and 0.40).

Follow-Up

The overall mean follow-up period was 11 months (range 2
to 37). The follow-up period exceeded 6, 12, 18, 24, 30,
and 36 months in 37 (72.5%), 18 (35.3%), 8 (15.7%), 6
(11.8%), 2 (3.9%), and 1 (2.0%) patient(s), respectively. Of
29 patients undergoing TACE with a mixture of Lipiodol
and cisplatin, TACE with the same regimen was repeated
in 16 patients (55.2%), and TACE with the other regimen
was repeated in 1 patient (3.4%). Of 22 patients undergoing
TACE after hepatic arterial infusion of cisplatin, the same
regimen was repeated in 3 patients (13.6%), and TACE
with the other regimen was repeated in 5 patients (22.7%).

Overall survival rates were 61.9, 48.2, and 28.9% at 1, 2,
and 3 years, respectively, and the median survival time was
15.4 months (Fig. 1A). Overall progression-free survival
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Table 3 Early tumor response assessed by CT (or MRI) images at
1-3 months after initial TACE with cisplatin according to RECIST
criteria

RECIST Overall (%) CDDPLip-TACE (%) CDDP-TACE (%)

CR 0 (0) 0 (0) 0 (0)

PR 6 (11.8) 4 (13.8) 2(9.1)
SD 17 33.3) 12 (41.4) 5(22.7)
PD 28 (54.9%) 13 (44.8%) 15 (68.2%)

CDDPLip-TACE TACE with mixture of Lipiodol and cisplatin,
CDDP-TACE TACE after hepatic arterial infusion of cisplatin

Table 4 Early tumor response assessed by CT (or MRI) images at
1-3 months after initial TACE with cisplatin according to EASL
criteria

EASL  Overall (%) CDDPLip-TACE (%) CDDP-TACE (%)
CR 1 (2.0) 1(3.4) 0 (0)

PR 13 (25.5) 8 (27.6) 5(22.7)

SD 16 (31.4) 11 (37.9) 5(22.7)

PD 21 (41.2) 9 (31.0) 12 (54.5)

CDDPLip-TACE TACE with mixture of Lipiodol and cisplatin,
CDDP-TACE TACE after hepatic arterial infusion of cisplatin

Table 5 Best overall response rate evaluated during the observation
period according to RECIST criteria

RECIST Overall (%) CDDPLip-TACE (%) CDDP-TACE (%)
CR 0 (0) 0 (0) 0 (0)

PR 11 (21.6) 6 (20.7) 5(22.7)

SD 13(25.5) 10 (34.5) 3 (13.6)

PD 27 (52.9) 13 (44.8) 14 (63.6)

CDDPLip-TACE TACE with mixture of Lipiodol and cisplatin,
CDDP-TACE TACE after hepatic arterial infusion of cisplatin

rates were 35.2 and 26.4% at 1 and 2 years, respectively,
and the median progression-free survival time was
3.1 months (Fig. 2A). There were no significant differ-
ences in overall or progression-free survival between
groups with and without Lipiodol (p = 0.66 and 0.14,
respectively) (Figs. 1B, 2B).

During the observation period, 19 (37.2%) patients died.
The causes of death were progression of HCC in 13
patients, liver failure in 3 patients, heart failure in 2
patients, and interstitial pneumonia in 1 patient.

Toxic Effects

No major complications, including liver failure, liver
abscess, biloma, surgical cholecystitis, gastrointestinal
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Fig. 1 A Cumulative survival rates for all 51 patients. The 1-, 2-,
3-year survival rates were 61.9, 48.2, and 28.9%, respectively.
B Cumulative survival rates were 69.1, 53.3, and 17.8% at 1, 2, and
3 years, respectively, in 29 patients who underwent TACE with a
mixture of Lipiodol and cisplatin and 51.5, 41.2, and 41.2% at 1, 2,
and 3 years, respectively, in 22 patients who underwent TACE after
hepatic arterial infusion of cisplatin. There was significant difference
between the two groups (p = 0.66)

hemorrhage, pulmonary embolism, and death, were
observed within 30 days after each TACE procedure with
cisplatin. Postembolization syndrome was minimal, if pres-
ent, and was categorized as grade 1 or 2 after initial TACE
with cisplatin (Table 6). Grade 3 toxicities after TACE with
cisplatin included thrombocytopenia in 3 patients (5.9%),
increased AST in 18 patients (35.3%), and increased ALT in
11 patients (21.6%). Grade 4 toxicities included increased
ALT in 1 patient (2.0%) (Table 7).

Predictors of Survival Period

The results of univariate and multivariate analysis with
Cox proportional hazards regression models are listed in
(Tables 8, 9). Only the extent of intrahepatic biliary tumor
invasion was a statistically significant predictor of the
survival period (p = 0.003) (Table 9, Fig. 3).
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Fig. 2 A One- and 2-year progression-free survival rates were 35.2
and 26.4%, respectively. B Cumulative progression-free survival rates
were 44.8 and 29.9% at 1 and 2 years, respectively, in 29 patients
who underwent TACE with a mixture of Lipiodol and cisplatin and
19.1 and 19.1% at 1 and 2 years, respectively, in 22 patients who
underwent TACE after hepatic arterial infusion of cisplatin. There
was significant difference between the two groups (p = 0.14)

Discussion

TACE is most widely performed for patients with HCC
who are not eligible for curative surgery or ablation as the
main palliative treatment to delay tumor progression. The
survival benefit of TACE has been also confirmed by
randomized controlled trials and meta-analysis [2, 3, 15];
however, there is no clear evidence identifying the best
chemotherapeutic agent or the optimal retreatment sche-
dule for TACE.

As drugs for TACE, anthracycline anticancer drugs,
such as doxorubicin and epirubicin, are most commonly
used in Asia. Other chemotherapeutic agents, such as cis-
platin and mitomycin, are also often used. In this study,
cisplatin was used as the second-line chemotherapeutic
agent because HCC is considered to be relatively sensitive
to cisplatin [11, 16-18].

Although TACE can be repeated in most patients,
therapeutic efficacy cannot be expected by repetitive

Table 6 Postembolization syndrome after initial TACE with
cisplatin according to NCI-CTCAE version 3.0

Symptom Grade 1 Grade 2 Grade 3 Grade 4
Abdominal pain 8 12 0 0

Fever 26 5 0 0
Nausea 9 15 0 0
Vomiting 15 0 0 0

Chills 2 0 0 0
Diarrhea 0 0 0
Hypotension 0 5 0 0

Table 7 Hematological toxicity after and (before) initial TACE with
cisplatin according to NCI-CTCAE version 3.0

Symptom Grade 1 Grade 2 Grade 3  Grade 4
Leukocytes 2(2) 4.(5) 0 (0) 0 (0)
Thrombocytes 20 (18) 16 (11) 6 (3) 0 (0)
AST 17 31) 13 (12) 18 (0) 0
ALT 1523) 16(7) 11 (0) 1 (0)
Albumin 25 (25) 24 (8) 0 () 0 ()
Total bilirubin 17 (10) 13 (0) 0(0) 0 ()

Creatinine 4 (3) 1 (0) 0 (0) 1(1)
Prothrombin time (INR) 50 (51) 0 (0) 0 (0) 0 (0)

Table 8 Results of univariate analysis with Cox proportional hazards
regression models

Parameters )4

Sex 0.458
Age 0.344
Use condition of Lipiodol 0.662
Child-Pugh class 0.402
Dominant cause of cirrhosis 0.094
No. of tumors 0.391
Diameter of largest tumor 0.511
Location of tumor 0.004
Condition of portal venous tumor invasion 0.100
Condition of hepatic venous tumor invasion 0.881
Condition of intrahepatic biliary tumor invasion 0.002
Level of embolization 0.202
Presence of extrahepatic feeding artery 0.337
Cisplatin dose 0.725
Total serum bilirubin 0.426
Serum AFP 0.659
Serum PIVKA-II 0.161
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Table 9 Results of multivariate analysis with Cox proportional
hazards regression models

Parameters p Hazard ratio 95%CI
Location of tumor 0.012

1 subsegment vs. 1 segment  0.358  0.569 0.171-1.895
1 subsegment vs. 1 lobe 0.278  3.228 0.389-26.812
1 subsegment vs. biliary lobe 0.003 15.043 2.446-92.524
Condition of intrahepatic 0.003  0.052 0.008-0.357

biliary tumor invasion

Note Only the condition of intrahepatic biliary tumor invasion was a
statistically significant predictor of the survival period

P A With biriary invasion

0.8
0.7r
0.6r
0.5
04r
0.3F
0.2r
0.1r

OO 5 ‘ 10 15 20 25 30 35 40

Months after the intial TACE with cisplatin

Without biriary invasion

Survival

Fig. 3 The extent of intrahepatic biliary tumor invasion was a
statistically significant predictor of the survival period. Significant
difference was also seen between the two groups by the log-rank test
(» = 0.002)

TACE with the same protocol if HCCs are considered to be
resistant to it.

In this study, the objective tumor response rate accord-
ing to RECIST and ESAL criteria, and the best overall
response rate according to the RECIST criteria, were rel-
atively low (11.8, 27.5, and 21.6%, respectively) This may
be partly because the target disease was advanced HCC
uncontrolled by TACE with epirubicin-Lipiodol emulsion
in this study, and there were a greater proportion of
advanced conditions: Child-Pugh class B in 22 patients
(43%), multiple tumors in 35 patients (69%), and bilobar
disease in 32 patients (63%).

To our knowledge, there is little information on the
efficacy of retreatment with TACE using a different anti-
cancer drug substituted for the former agent because of the
former’s lack of effectiveness. There have been only a few
papers regarding the efficacy of TACE with cisplatin as a
second-line treatment for advanced HCC unresponsive to
TACE with epirubicin-Lipiodol emulsion [6, 7].

Kawamura et al. reported the result of 59 TACE pro-
cedures with cisplatin unresponsive to TACE with epiru-
bicin—Lipiodol emulsion [6]. The objective tumor response
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rate was 33.8%, and the 1-, 2- and 3-year survival rates
were 60.8, 40.0, and 21.7%, respectively. They also
reported the results of platinum analogue (TACE or hepatic
arterial infusion) in 152 patients with unresectable HCCs
unresponsive to TACE with epirubicin-Lipiodol emulsion,
and the objective tumor response rate was 22.4%. These
data are similar to our results.

Seki et al. reported the results of 14 TACE procedures
with cisplatin unresponsive to TACE with epirubicin—
Lipiodol emulsion [7]. The objective tumor response rate
was 64.3% and the 1-year progression-free survival rate
was 33.4%. Their objective tumor response rate was
superior to ours; however, there was a difference in the
background factors, especially tumor number, because a
greater proportion of patients had a solitary nodule in their
study than did in ours. Nevertheless, their progression-free
survival rate was similar to that of our study.

We could not know whether second-line TACE using
cisplatin had a survival benefit compared with the clinical
course with conservative management alone because this
study was a nonrandomized controlled trial. Although we
cannot directly compare it with our results, the survival rate
with conservative management alone has been reported in a
few randomized controlled trials; the 1-, 2- and 3-year
survival rates were 63, 27 and 17%, respectively, in the
study by Llovet et al. and 32, 11 and 3%, respectively, in
the study by Lo et al. [3, 15].

Intrahepatic biliary tumor invasion was the only sig-
nificant poor prognostic factor in multivariate analysis.
Hepatic functional reserve, which generally shows the
relation to prognosis, was not a prognostic factor in this
study because patients with HCC resistant to TACE with
epirubicin—Lipiodol emulsion were enrolled, and most had
multiple progressive HCCs.

Morimoto et al. reported that in rabbit models, the
platinum concentration in tumor tissue after 60 min in the
TACE group with cisplatin and Lipiodol was significantly
higher than in the TACE group without Lipiodol consisting
of arterial infusion of cisplatin solution followed by
injection of gelatin sponge particles [19]. Kawaoka et al.
reported in their study that longer survival was expected for
patients with a high rate of Lipiodol accumulation in the
tumor [18]. In the present study, many patients had mul-
tiple HCC nodules; therefore, only a small amount of
Lipiodol and cisplatin might have comparatively accumu-
lated in the tumor tissue. There was no significant differ-
ence in tumor response or survival rate between groups
with and without Lipiodol. In contrast, Lu et al. concluded
in their report that superselective TACE with low- and
high-dose chemotherapeutic agents included similar
degrees of cellular apoptosis and necrosis [20]. Even if
more Lipiodol and cisplatin were used with TACE, the
results might not be so different.
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Although some patients developed grade 3 and 4 tox-
icities, including thrombocytopenia and increased liver
transaminases, this protocol was thought to be tolerable
because all parameters recovered to baseline levels and
patient performance status and liver function reserve were
also preserved.

Limitations

There are some limitations to this study. First, it was a
retrospective study with a small number of patients in a
single institution. Therefore, we could not regulate the
evaluation periods among the subjects, and the tumor
response was assessed at different intervals (between 1 and
3 months after TACE). The retreatment schedule was also
inhomogeneous among patients, and TACE was repeated
when there was definite tumor progression based on the
consensus of the multidisciplinary panel. These inhomo-
geneities could have influenced the results. In addition, it is
difficult to compare our results with those of other studies
because each study used different criteria to evaluate the
treatment response.

To clarify the true benefit of TACE with such a second-
line regimen, a randomized controlled trial will be neces-
sary that compares outcomes after switching to TACE with
the second-line drug regimen versus repeating TACE with
the original drug regimen using end points such as time to
progression and overall survival.

In conclusion, switching the TACE anticancer drug from
epirubicin to cisplatin might be a feasible option for
advanced HCC, even when considered resistant to the
initial form of TACE.
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