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Abstract

Transarterial chemoembolization using doxorubicin (TACE-DOX) is an effective therapy for advanced hepatocellular carcinoma
(HCCQ). However, there are limited options for patients with TACE refractoriness. We compared the effectiveness between
sorafenib and transarterial chemolipiodolization using epirubicin and cisplatin combined with systemic infusion of 5-fluorouracil
(5-FU; TACL-ECEF) in patients with previous TACE-DOX refractoriness. We retrospectively analyzed 742 consecutively enrolled
cohort patients who received TACE-DOX as the first-line therapy for HCC. Among the 94 patients who failed with TACE-DOX,
49 patients were treated with TACL-ECF and 45 patients were treated with sorafenib as a rescue therapy. The TACL-ECF
regimen comprised transarterial infusion of epirubicin and cisplatin combined with systemic infusion of 5-FU. Of the 94 patients,
22 and 72 patients were in Barcelona Clinic Liver Cancer stages B and C, respectively; 66% patients were classified as having Child-
Pugh class A (CPC A). Overall survival (OS) after rescue therapy did not differ between the sorafenib and TACL-ECF groups (4.1
months vs 6.4 months, P = .355). Progression-free survival (PFS) did not differ between the sorafenib and TACL-ECF groups (2.8
months vs 3.5 months, P = .629). Adverse events of CTC grade 3/4 occurred more frequently in the sorafenib group than in the
TACL-ECF group (P = .024). The present study showed that the OS and PFS did not differ between patients given rescue TACL-
ECF therapy and those given sorafenib therapy. The TACL-ECF treatment was better tolerated than sorafenib. The TACL-ECF
might be considered as an alternative therapy for the patients with TACE-DOX refractoriness, especially CPC B and sorafenib-
intolerant patients.
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Introduction

Hepatocellular carcinoma (HCC) is the fourth most common
cancer worldwide and the most common primary liver cancer.'
Although there are a variety of therapies for the treatment of
HCC, curative treatments such as surgical resection, liver trans-
plantation, and radiofrequency ablation can be used in only one-
third of patients with HCC.? In patients who are not candidates
for curative treatment of HCC, transarterial chemoembolization
(TACE) is one of the most commonly used treatment modalities.
Patients with Barcelona Clinic Liver Cancer (BCLC) stage B
HCC who have taken TACE have a median overall survival
(0S) of 26 months.>”> However, the prognosis in advanced HCC
remains poor, especially for those with TACE refractoriness.

For patients who experience TACE refractoriness, sorafenib
is recommended for rescue therapy in several guidelines.>® In a
comparison of sorafenib with steady TACE in patients with
intermediate-stage HCC that is refractory to TACE, sorafenib
treatment was associated with a longer OS and time to progres-
sion compared with steady TACE.” In patients with locally
advanced HCC or refractoriness to TACE, transarterial radio-
embolization (TARE) is also available.® Some studies compar-
ing the efficacy of TARE and sorafenib have shown that TARE
is a safer and more effective treatment than sorafenib.”!! How-
ever, there is still controversy about the efficacy of TARE, and
there are also patients who are not eligible for TARE.'*!3

Transarterial chemoembolization induces ischemic tumor
necrosis by obstructing the hepatic artery and exerts an antic-
ancer effect via chemotherapeutic agents such as doxorubicin
(DOX), epirubicin, or cisplatin mixed with lipiodol. Doxoru-
bicin is the most commonly used chemotherapeutic agent in
TACE for HCC.*? Ellis et al'* reported that epirubicin, cispla-
tin, and continuous 5-flurouracil (5-FU) were novel therapy for
hepatobiliary tumors and were well tolerated. And in later
reported paper of TACE using epirubicin, cisplatin, and 5-FU
produced better survival benefits than TACE with DOX."
Studies of hepatic arterial infusion chemotherapy using cispla-
tin and interferon for HCC refractory to TACE have produced
controversial results.'®'” Tumor progression after TACE
refractoriness is expressed as intrahepatic or extrahepatic
tumor progression. Although sorafenib has systemic anticancer
effects, TACE is mainly a treatment for intrahepatic tumors.
We tried to obtain both an intrahepatic embolic effect and
systemic anticancer effect using multiple anticancer drugs,
such as epirubicin, cisplatin, and 5-FU.

We assessed the effectiveness and safety of a protocol using
transarterial chemolipiodolization (TACL) combined with
epirubicin and cisplatin with systemic infusion of 5-FU
(TACL-ECF) compared with sorafenib as the rescue therapy
in patients with HCC refractory to TACE-DOX.

Materials and Methods
Study Population

This was a retrospective observational study of 742 patients
within a prospectively collected cohort who underwent

TACE-DOX as the first-line therapy for HCC at the Catholic
University of Korea Incheon St. Mary’s Hospital between Jan-
uary 2007 and December 2017 (Figure 1). Primary HCC was
diagnosed in 1238 patients in our institution. The diagnosis of
HCC was made on the basis of the American Association for
the Study of Liver Diseases practice guidelines.'® Patients who
met the following criteria were entered into the study: age >18
years, Child-Pugh class (CPC) A or B status, TACE as the first-
line therapy, and TACL-ECF or sorafenib as a rescue therapy.
TACE refractoriness was defined as an ineffective response
after 2 or more consecutive TACE procedures as shown by the
response evaluation to computed tomography (CT) or magnetic
resonance imaging (MRI) 1 to 3 months after treatment accord-
ing to the Japan Society of Hepatology Criteria 2014 Update."’
Patients were excluded for the following reasons: the presence
of another primary tumor; CPC C status; BCLC stage D; com-
bined therapy with radiotherapy (n = 62); other sequential
therapy for patients with response after TACE-DOX including
resection (n = 47), radiofrequency ablation (n = 25), or liver
transplantation (n = 16); other sequential therapy for patients
with refractoriness to TACE-DOX including systemic che-
motherapy (n = 5), combination of TACL-ECF and sorafenib
(n = 5), or best supportive care (n = 62); or HCC treated with
sorafenib in the TACL-ECF group and TACL-ECF in the sor-
afenib group (n = 10). The final analysis included 94 patients
with HCC treated with TACL-ECF (n = 49) or sorafenib (n =
45) as a rescue therapy after TACE-DOX refractoriness
(Figure 1).

This retrospective cohort study conformed to the ethical
guidelines of the World Medical Association Declaration of
Helsinki and was approved by the local ethics committee and
the institutional review board of the Catholic University of
Korea (OC17RISI0004). The need of informed consent was
waived by the local ethic committee and the institutional
review board of the Catholic University of Korea because clin-
ical data were analyzed retrospectively and anonymously in
this study.

Treatment Protocol

In the TACL-ECF group, the femoral artery was catheterized
under fluoroscopy. A hepatic arteriogram was performed to
detect the feeding arteries of the HCC and for distal super-
selective catheterization. Patients in this treatment group
received a transarterial infusion of epirubicin (50 mg/m2) and
cisplatin (60 mg/m2) in a mixture of 5 to 10 mL of iodized oil
(Lipiodol Ultra Fluid; Guerbet) without Gelfoam embolization.
After the transarterial procedure, the patient received an addi-
tional systemic infusion of 5-FU (200 mg/m2) for 12 hours.
Unless there was a contraindication, the combination treatment
sessions were performed every 2 months. The dose or treatment
interval was modified whenever any treatment-related toxicity
was encountered. The treatment response was assessed 1 to
2 months after each TACL-ECF treatment using dynamic CT
or MRI.
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Figure |. Flow diagram for the patient selection process.

In the sorafenib group, the initial dose of sorafenib was 400
mg twice daily. Dose reductions were based on the presence of
toxicity and a 2-step dose reduction was allowed (from 400 mg
once daily to 400 mg once every other day). Administration of
sorafenib continued until the patient experienced severe
adverse events or disease progression was apparent. Patients
who received at least 1 dose of sorafenib were included in the
sorafenib group. The treatment response was assessed every 2
months using dynamic CT or MRI.

Assessment of the Treatment Response and Toxicity

Dynamic CT or MRI was performed 1 to 2 months after each
TACL-ECF treatment and every 2 months after administration
of sorafenib. The modified Response Evaluation Criteria in
Solid Tumors guideline®® was used to assess the treatment
response as follows: complete response, defined as disappear-
ance of any intratumoral arterial enhancement in all target
lesions; partial response (PR), defined as at least a 30%
decrease in the sum of diameters of viable (enhancement in
the arterial phase) target lesions; progressive disease (PD),
defined as an increase of at least 20% in the sum of the dia-
meters of viable target lesions; or stable disease (SD), any case

that did not qualify as either PR or PD. Adverse drug reactions
were recorded during the treatment and 1 week after each
treatment and were defined according to the Common Termi-
nology Criteria (CTC) of Adverse Events, version 4.0.

Statistical Analyses

Categorical variables are described as frequencies and percen-
tages. Continuous variables are presented as mean + SD or
median with interquartile range for parametric and nonpara-
metric variables, respectively. The baseline characteristics
were analyzed using the y? test for categorical variables and
Student ¢ test for continuous variables. Kaplan-Meier curves
and log-rank tests were used to estimate survival and tumor
progression. Cox proportional hazards model was used to iden-
tify the risk factors for survival and tumor progression. The
variables included in the multivariate analysis were selected
on the basis of statistical significance in the univariate analysis
(P < .05). A P value <.05 in a 2-tailed test was regarded as
significant. Statistical analyses were performed using the Sta-
tistical Package for the Social Sciences version 16.0 for Win-
dows (SPSS Statistics).
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Table |. Baseline Characteristics of the Study Population.?

All patients, n = 94 TACL-ECF, n = 49 Sorafenib group, n = 45 P value
Males, n (%) 70 (74.4) 37 (75.5) 33 (733) 818
Age, years (median, range) 59 (41-80) 58 (42-76) 61 (41-80) 243
Underlying disease, n (%) .064
Chronic hepatitis B 70 (74.5) 39 (79.6) 31 (68.9)
Chronic hepatitis C 14 (14.9) 9 (18.4) 5(ILT)
Alcoholic liver disease 4 (4.2) I (2.0) 3 (6.7)
Others 6 (6.4) 0 (0.0 6 (13.3)
Child-Pugh class, n (%) .829
A 62 (66.0) 33 (67.3) 29 (64.4)
B 32 (34.0) 16 (32.7) 16 (35.6)
BCLC stage, n (%) 813
B 22 (23.4) 12 (24.5) 10 (22.2)
C 72 (76.6) 37 (75.5) 35(77.8)
Maximum tumor diameter (cm), n (%) 153
>5 51 (54.3) 23 (46.9) 28 (62.2)
<5 43 (45.7) 26 (53.1) 17 (37.8)
PV invasion, n (%) 294
Yes 56 (59.6) 32 (65.3) 24 (53.3)
No 38 (40.4) 17 (34.7) 21 (46.7)
Extrahepatic metastases, n (%) 214
Yes 43 (45.7) 19 (38.8) 24 (53.3)
No 51 (54.3) 30 (61.2) 21 (46.7)
AFP (ng/dL), n (%) .837
>200 53 (56) 27 (55.1) 26 (57.8)
<200 41 (43.6) 22 (44.9) 19 (42.2)
ALT (U/L), (mean + SD) 38.61 + 23.52 40.22 + 25.39 36.84 + 21.45 489
Platelets (x 1000/mm3), mean + SD 145 + 101 126 + 73 165 + 123 .059
Bilirubin (mg/dL), (mean + SD) 1.20 + 0.69 .14 + 0.63 1.26 + 0.75 364
Albumin (g/dL), (mean + SD) 3.38 + 340 327 + 067 3.50 + 047 .056
PT INR, (mean + SD) 1.18 + 0.14 1.19 + 0.15 .16 + 0.12 351
Creatinine (mg/dL), (mean + SD) 0.74 + 0.19 0.75 + 0.19 0.72 + 0.20 A51

Abbreviations: AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; PT INR, prothrombin time international normalized ratio.
*The XZ test for categorical variables and Student t test for continuous variables. Data are presented as the mean + SD, median (range in parentheses) or number

of patients (percentages in parentheses).

Results

Baseline Characteristics of the Patients

The baseline characteristics of the study population are pre-
sented in Table 1. The study included 94 patients with HCC
treated with TACL-ECF (n = 49) or sorafenib (n = 45) as a
rescue therapy after TACE-DOX refractoriness. The median
follow-up period was 5.8 months (1.0-35.7 months). The med-
ian duration of sorafenib administration was 2.8 months
(1.0-17.8 months), and the median number of TACL-ECF
treatments was 2 (1-10). Of the 94 patients, 22 and 72 were
in BCLC stages B and C, respectively, and the BCLC stage did
not differ significantly between the TACL-ECF group and sor-
afenib group (P = .813). The CPC stage at the baseline did not
differ between groups (P = .829); 66% of patients were classi-
fied as CPC A. The tumor characteristics including maximum
tumor size, portal vein invasion, extrahepatic metastasis, and
a-fetoprotein (AFP) level did not differ significantly between
the TACL-ECF and sorafenib groups.

Analysis of the Effectiveness of TACL-ECF and Sorafenib

Follow-up imaging as the assessment of tumor response at 2
months after treatment was available for 42 (85.7%) of 49
patients in the TACL-ECF group and 36 (80.0%) of 45 patients
in the sorafenib group. In the TACL-ECF group, PR was
achieved in 1 (2.0%) patient, SD in 25 (51.0%) patients, and
PD in 16 (32.7%) patients. In the sorafenib group, PR was
achieved in 2 (4.4%) patients, SD in 18 (40.0%) patients, and
PD in 16 (35.6%) patients. The tumor response did not differ
between the 2 groups (P = .670).

The median time to progression did not differ between the
TACL-ECF group (3.5 months; 95% CI: 2.4-4.5) and sorafenib
group (2.8 months; 95% CI: 2.1-3.6; P = .629; Figure 2). Sub-
group analysis showed that the median time to progression did
not differ significantly between the TACL-ECF group and sor-
afenib group within the CPC A (3.9 months vs 3.1 months, P =
.785), CPC B (3.5 months vs 2.0 months, P = .768), BCLC B
(5.7 months vs 5.1 months, P = .307), and BCLC C (3.3
months vs 2.3 months, P = .758) groups (Figure 2B-E). Multi-
variate analysis of the risk estimation showed that being male
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Figure 2. Kaplan-Meier curves of the time to progression between TACL-ECF and sorafenib treatment groups in total patients (A), CPC A (B),
CPC B (C), BCLC B (D), and BCLC C (E). BCLC indicates Barcelona Clinic Liver Cancer; CPC, Child-Pugh class; ECF, epirubicin and cisplatin
combined with systemic infusion of 5-fluorouracil; TACL, transarterial chemolipiodolization.

Table 2. Factors Associated With Progression.”

Univariate analysis

Multivariate analysis

HR (95% CI) P value HR (95% Cl) P value
Gender (male vs female) 1.945 (1.046-3.616) .036 1.892 (1.008-3.553) .047
Age, years (>60 vs <60) 0.894 (0.523-1.527) .68
Rescue therapy (TACL-ECF vs Sorafenib) 0.879 (0.519-1.488) .630
Child-Pugh class (B/A) 1.084 (0.584-2.011) 798
BCLC stage (C/B) 1.957 (1.121-3.416) 018 1.925 (1.098-3.373) .022
Serum AFP, ng/mL (>200 vs <200) 1.167 (0.697-1.954) .557

Abbreviations: AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; HR, hazard ratio.

*Cox proportional hazards model.

(P = .047; hazard ratio [HR]: 1.892; 95% CI: 1.008-3.553) or
having BCLC C HCC (P = .022; HR: 1.925; 95% CI: 1.098-
3.373) was associated with a more rapid progression of HCC in
both groups (Table 2).

Survival Analysis After Rescue Therapy

During the follow-up period, 87 of 94 patients died because of
tumor progression. The median survival time was 6.4 months

(95% CI: 2.9-9.9) in the TACL-ECF group and 4.1 months
(95% CI: 2.6-5.6) in the sorafenib group (P = .355;
Figure 3A). Overall survival was related to being male (P =
.017; HR: 1.812; 95% CI: 1.115-2.947), having CPC B HCC (P
=.002; HR: 2.037; 95% CI: 1.302-3.187), having BCLC stage
C HCC (P < .0001; HR: 3.023; 95% CI: 1.709-5.345), and
having a serum AFP level >200 ng/mL (P = .022; HR:
1.661; 95% CI: 1.076-2.563). In the multivariate analysis, CPC
B HCC (P = .004; HR: 1.976; 95% CI: 1.240-3.150) and
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Figure 3. Kaplan-Meier curves of the overall survival between TACL-ECF and sorafenib treatment groups in total patients (A), CPC A (B), CPC
B (C), BCLC B (D), and BCLC C (E). BCLC indicates Barcelona Clinic Liver Cancer; CPC, Child-Pugh class; ECF, epirubicin and cisplatin
combined with systemic infusion of 5-fluorouracil; TACL, transarterial chemolipiodolization.

Table 3. Factors Associated With Overall Survival.?

Univariate analysis Multivariate analysis

HR (95% Cl) P value HR (95% ClI) P value
Gender (male vs female) 1.812 (1.115-2.947) 017 1.521 (0.923-2.506) .100
Age, years (>60 vs <60) 1.120 (0.729-1.721) .605
Rescue therapy (TACL-ECF vs Sorafenib) 0.817 (0.532-1.255) 357
Child-Pugh class (B/A) 2.037 (1.302-3.187) .002 1.976 (1.240-3.150) .004
BCLC stage (C/B) 3.023 (1.709-5.345) <.0001 2.965 (1.638-5.364) <.0001
Serum AFP, ng/mL (>200 vs <200) 1.661 (1.076-2.563) .022 1.157 (0.734-1.823) 531

Abbreviations: AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; HR, hazard ratio.
2Cox proportional hazards model.

BCLC stage C HCC (P < .0001; HR: 2.965; 95% CI: 1.638- .
5.364) were negative predictors of OS (Table 3). Andlysis of Treatment-Related Safety

In the subgroup analysis, overall survival did not differ Treatment-related adverse events of CTC >3 occurred in 6
between the TACL-ECF group and sorafenib group within the (12.2%) of 49 patients in the TACL-ECF group and 15
CPC A (9.7 months vs 6.4 months, P = .236), CPC B (4.1 (33.3%) of 45 patients in the sorafenib group (P = .024;
months vs 2.2 months, P = .989), BCLC stage B (11.4 months Table 4). In patients with Child-Pugh class A, adverse events
vs 8.2 months, P = .514), and BCLC stage C (5.4 months vs 3.5 of CTC >3 more occurred in sorafenib group than in TACL-
months, P = .518) subgroups (Figure 3B-E). ECF group (27.6% vs 6.1%, P = .036). Discontinuation of
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Table 4. Adverse Events of Grade >3 During the Observation Period.

All, n = 94 Child-Pugh class A, n = 62 Child-Pugh class B, n = 32
TACL-ECF,  Sorafenib group, TACL-ECF, Sorafenib group, TACL-ECF, Sorafenib group,

n =49 n =45 n=233 n=29 n=16 n=16
Nausea/vomiting | (2.0%) 1 (2.2%) 0 (0%) 0 (0%) 1 (6.3%) | (6.3%)
Fatigue | (2.0%) 1 (2.2%) 0 (0%) 1 (3.4%) | (6.3%) 0 (0%)
Hand-foot syndrome 0 (0%) 4 (8.9%) 0 (0%) 3 (10.3%) 0 (0%) 1 (6.3%)
Elevated aspartate aminotransferase 3 (6.1%) 6 (13.3%) | (3.0%) 2 (6.9%) 2 (12.5%) 4 (25.0%)
Bone marrow suppression I (2.0%) 0 (0%) I (3.0%) 0 (0%) 0 (0%) 0 (0%)
Hepatic encephalopathy 0 (0%) 1 (2.2%) 0 (0%) 0 (0%) 0 (0%) 1 (6.3%)
Variceal bleed 0 (0%) 2 (4.4%) 0 (0%) 1 (3.4%) 0 (0%) 1 (6.3%)
Pulmonary thromboembolism 0 (0%) 1 (2.2%) 0 (0%) 1 (3.4%) 0 (0%) 0 (0%)

treatment because of treatment-related adverse events occurred
in significantly more patients in the sorafenib group (14/
patients, 31.1%) than in the TACL-ECF group (6/49 patients,
12.2%; P = .042).

Discussion

Transarterial chemoembolization is a treatment of choice for
patients with intermediate-stage HCC. In a randomized con-
trolled study, TACE showed survival benefits in patients with
unresectable HCC not suitable for curative treatment compared
with the best supportive treatment. However, only about 60%
of patients respond to TACE as the first-line therapy of HCC,
and about 40% of patients experience tumor progression after
TACE.” The effects of sorafenib for rescue therapy in patients
with HCC refractory to TACE have more favorable survival
outcomes than those who continue TACE.” The Japan Society
of Hepatology and the European Association for the Study of
the Liver suggest the use of sorafenib treatment as the rescue
therapy after TACE refractoriness.'® The current guidelines
for management of HCC systemic therapies are recommended
for advanced HCC or HCC with refractoriness to TACE. Sor-
afenib and lenvatinib have been shown to be effective in first
line, and regorafenib, cabozantinib, nivolumab, ramucirumab,
and pembrolizumab have been approved in the second
line.®'®2! However, all these systemic therapies are allowed
in patients with CPC A. Therefore, we compared the effective-
ness and safety between sorafenib and TACL-ECF in patients
with HCC who were refractory to TACE-DOX.

In the present study, we found a consistently comparable
effectiveness of TACL-ECF versus sorafenib for patients with
previous TACE-DOX refractoriness. In these patients with
TACE refractoriness, the median time to progression of the
TACL-ECF treatment group was not inferior to that of the
sorafenib group (3.5 months vs 2.8 months, P = .629). In
addition, the median OS times did not differ between the
groups: 6.4 and 4.1 months, respectively, for the group of
patients who received rescue therapy after TACE-DOX refrac-
toriness for TACL-ECF and the sorafenib group (P = .355).
The survival outcomes of the TACL-ECF treatment group were
similar to those of the sorafenib treatment group in terms of

time to progression and OS. The OS after hepatic arterial in-
fusion chemotherapy was also not inferior to that after sorafe-
nib for the treatment of unresectable advanced HCC in other
studies. >

In our study, we investigated the use of an alternative option
in patients with CPC B HCC after previous TACE refractori-
ness. We found a shorter survival time than that reported in
previous studies. The OS in our study was 4.1 to 6.4 months,
whereas other practice-based studies have reported survival of
7.4 to 25.4 months in patients, given sorafenib as rescue ther-
apy after TACE refractoriness.”'%!"2%?” Discrepancy may
reflect differences in the distribution of patients between our
study and the previous studies. In the present study, we
included patients with CPC B (34.0%) and BCLC stage C
(76.6%) HCC, whereas previous studies had excluded patients
with CPC B of BCLC stage C HCC. In general, patients with
advanced HCC have worse liver function. However, sorafenib
has been approved for use in patients with CPC A with unre-
sectable HCC. Therefore, there are limited options in clinical
practice for patients with advanced HCC and poor liver func-
tion such as those with CPC B HCC.

In our study, adverse events of CTC grade 3/4 occurred
more frequently in the sorafenib group than in the TACL-
ECF group (33.3% vs 12.2%, P = .024). Prospective rando-
mized studies of the use of sorafenib for HCC have reported
that 29.9 to 43.9% Asian patients experienced adverse events of
CTC grade 3 or 4.>%° The TACL-ECF treatment was better
tolerated than sorafenib by patients with HCC who were refrac-
tory to TACE-DOX. The recently approved drugs for advanced
HCC, such as sorafenib, regorafenib, and lenvatinib, can be
used to treat patients with CPC A. The recent development
of antiviral drugs has meant that even patients with cirrhosis
with advanced HCC can maintain liver function up to CPC B
disease. In our study, we found similar effectiveness and fewer
safety issues in the TACL-ECF group compared with the sor-
afenib group.

Our study has several limitations. First, this was a retro-
spective observational study and it may have included some
bias in the comparison of the TACL-ECF and sorafenib groups.
However, there were no differences in baseline characteristics
relating to the patients and tumors between the 2 treatment
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groups. To minimize the potential for bias, COX regression
was used to identify the factors related to survival outcomes.
Second, because the order of sequential therapy may affect the
survival outcomes, we excluded patients who had received
sorafenib before TACL-ECF or TACL-ECF before sorafenib
sequential therapy. Further work is needed to determine the
responses to anticancer therapy and whether the responses dif-
fer according to the order of sequential therapy in clinical
practice.

In conclusion, the time to progression and OS of the TACL-
ECF group was not inferior to that of the sorafenib group. The
TACL-ECF might be considered as an alternative therapy for
patients with TACE-DOX refractoriness, especially patients
with CPC B who are not the candidates for sorafenib therapy.
The TACE-DOX treatment was better tolerated than sorafenib
in terms of adverse events. The TACL-ECF may be an alter-
native treatment option for patients who are refractory to
TACE-DOX but who cannot tolerate sorafenib.
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