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Transarterial Chemoembolization (TACE) Combined
With Sorafenib versus TACE in Patients With BCLC

Stage C Hepatocellular Carcinoma – A
Retrospective Study
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Objective: Advanced-stage hepatocellular carcinoma is a heterogeneous group with limited treatment options.
TACE has been advocated recently by various study groups. The purpose of this study was to evaluate if TACE
in combination with sorafenib, as well as TACE alone, was safe and efficacious in treating BCLC stage C HCC.
Methods: A retrospective evaluation of the clinical data of 78 patients with BCLC stage C HCC who received either
TACE-sorafenib (TS) combination therapy or TACE monotherapy as their first treatment was done. The two
groups were compared in terms of radiological tumor response 1 month after the intervention. The two groups
were also compared in terms of time to progression (TTP), overall survival (OS), and adverse events. Results: The
disease control rate (44.9% and 25.8%, respectively, P = 0.09) was higher in the TS combination group than in the
TACE monotherapy group after 1 month of treatment. The TS combination group had significantly superior
TTP and OS than the TACE group (TTP was 4.6 and 3.1 months, respectively, P = 0.001), and OS was 10.1 and
7.8 months, respectively, P < 0.001). The TACE-S group had a greater cumulative survival time at 6 months, 9
months, and 1 year than the TACE group (97.9%, 51.1%, 25.7% vs. 90.4%, 51.6%, and 0%, respectively). Conclusion:
TS combination therapy in advanced-stage (BCLC-C) HCC significantly improved disease control rate, TTP, and
OS compared with TACE alone, without any significant increase in adverse reactions. ( J CLIN EXP HEPA-

TOL 2022;12:745–754)
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The most frequent primary liver tumor is hepatocel-
lular carcinoma (HCC), which is also the third lead-
ing cause of cancer-related deaths globally.1 HCC in

its initial stages is usually asymptomatic, and it can gomis-
diagnosed for a long time. More than 50% of all HCCs are
detected at an intermediate or advanced tumor stage,
which limits treatment options to palliative care and re-
sults in a poor prognosis.2 The Barcelona-Clinic Liver Can-
cer (BCLC) staging system is currently the most widely
used clinical staging approach.3,4 The Eastern Cooperative
s: hepatocellular carcinoma (HCC), TACE, sorafenib, overall sur-
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Group (ECOG) performance status (PS) 1 or 2, macrovas-
cular invasion (MVI), and extrahepatic spread (EHS) are
used to define advanced-stage HCC (Stage C) in BCLC
staging.4 The group is diverse, with survival ranging from
3.1 to 38.6 months, depending on the rationale for stage
assignment.5 Patients with advanced HCC frequently die
of hepatic failure or intra-hepatic tumor progression rather
than metastatic disease progression.6,7 Systemic chemo-
therapy is the standard of care in the advanced HCC group.
Sorafenib is probably the most extensively used treatment
for patientswith advanced unresectableHCC, as recommen-
ded by different clinical practice guidelines based on evi-
dence from randomized clinical trials such as SHARP,
Asia Pacific Trial, and GIDEON.3,8–12 Sorafenib is a
multikinase inhibitor that reduces tumor cell proliferation
and angiogenesis by directly inhibiting the Ras/Raf/
MEKUERK signaling pathway.10,11 The benefit of sorafenib
alone in terms of survival is minimal, and it varies depend-
ing on tolerability. Due to poor toleration and drug-related
side effects, the drug dosage may need to be adjusted or
terminated. This subset of patients is difficult to treat
because sorafenib is not tolerated. TACE produces tumor
necrosis and hypoxia, which enhances angiogenesis and is
a primary cause of tumor recurrence or metastasis and
vier B.V. All rights reserved.
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Figure 1 Flow diagram illustrating the materials and methods.
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may lead to poor outcomes. Hypoxia generated by TACE in-
creases the expression of hypoxia-inducible factor-1 (HIF-1),
which in turn increases the expression of VEGF and platelet-
derived growth factors (PDGFRs). The tyrosine kinase recep-
tors VEGFR-2/3 and PDGFR-b are both inhibited by sorafe-
nib. TACE and sorafenib are expected to complement each
other, reducing post-TACE VEGF and PDGF overexpres-
sion and hence enhancing TACE efficacy.13–16 Multiple
RCTs have explored into the role of TACE-sorafenib (TS)
combination therapy in unresectable HCC. The TACTICS
trial shown that the combination of TACE and sorafenib
can improve clinical outcomes and may be a viable
therapy option for patients with unresectable HCC
without vascular invasion or EHS who are good TACE
candidates.15 TS combination therapy has been studied in
advanced HCC (BCLC stage C) and has shown to increase
outcome and survival.16–18 Furthermore, several studies
have shown that TACE alone is as effective as sorafenib in
selected patients with advanced HCC who had major
portal vein invasion or EHS.19–25

We did a retrospective analysis of patients who under-
went TACE with or without sorafenib for advanced-stage
HCC to examine the safety and outcome of TACE alone
or TS combination due to the limits of available therapeu-
tic options for advanced-stage HCC.
MATERIALS AND METHODS

Institutional review board/Institutional Ethics Commit-
tee approval was taken for this retrospective analysis of
746 © 2021 Indian National Associa
all patients who underwent TACE for advanced-stage
HCC between January 2011 and December 2019. The pa-
tients' and their relatives' informed consent was ob-
tained before the procedure. The study's main goal
was to compare overall survival (OS) in patients with
advanced-stage HCC who were treated with either TS
combination therapy or TACE monotherapy. The
study's secondary goals were to assess the radiological
response in terms of time to tumor progression (TTP)
and complications after each therapy. We reviewed the
hospital database system for patients with advanced-
stage HCC who underwent TACE. TACE was used on
a total of 653 individuals with HCC, with a total of
1296 TACE sessions. Out of these, 78 patients with
radiologically confirmed advanced BCLC stage C (extra-
hepatic vascular invasion and/or metastases) were
included in this study, omitting individuals who were
not followed up on or had inadequate clinical details
(Figure 1). TS combination therapy was given to 47 indi-
viduals (group A), whereas TACE monotherapy was
given to 31 individuals (group B). TACE monotherapy
was given to patients in group B when they developed
dose-related, sorafenib-related side effects (mainly
dermatologic, fatigue and weight loss, diarrhea, and
worsening of liver function) within 2 weeks of
commencing the medicine and alternative therapy was
not an option due to various reasons (multidisciplinary
team decision) (Figure 1). The tumors in all of the pa-
tients in the research were either biopsy-proven or had
multiphasic imaging confirmation. The following were
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Figure 2 A 64-year-old patient with hepatocellular carcinoma (HCC) and portal vein tumoral thrombosis underwent conventional TACE. Preproce-
dure arterial phase axial (a) and coronal (c) phase images shows an arterial enhancing infiltrative HCC in the right lobe with tumoral thrombus involving
the right and main portal veins (black arrow). Washout in the lesion as well as tumoral thrombus in the portal vein can be seen in the venous phase
image (b). The 3-month follow-up CECT after lipiodol-TACE arterial phase (d, f) demonstrates PR in the form of tumor necrosis (white arrow), residual
lipiodol deposit (asterisk), and residual arterial enhancement in the lesion (dashed black arrow). The venous phase (e) of the lesion reveals partial ne-
crosis.
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the inclusion criteria: serum bilirubin less than 3 mg/dl,
aspartate aminotransferase (AST) or alanine aminotrans-
ferase (ALT) less than 5 times the upper limit of normal,
Child–Pugh class A/B, HCC with MVI or EHS. On pre-
procedural cross-sectional imaging, tumor thrombosis
involving the main portal trunk or in both the left and
right portal veins, major hepatic veins, inferior vena
cava were characterized as an MVI (Figure 2). In our
study, EHS included lung, nodes, abdominal/chest de-
Journal of Clinical and Experimental Hepatology | May–June 2022 | Vol. 12
posits, and bone metastases, and patients with limited
EHS (extrahepatic disease burden not more than the pri-
mary disease, i.e., with only single metastasis) were
included (Figure 3). Patients who underwent surgical
resection, liver transplantation, radiofrequency ablation,
or loco-regional treatments, refractory ascites, clinical
encephalopathy, or any other contraindications to
TACE were excluded. All the patients in this research
had received at least one TACE session, with additional
| No. 3 | 745–754 747



Figure 3 A 35-year-old patient with hepatocellular carcinoma (HCC) with metastasis underwent conventional TACE. Preprocedure multiphasic PET-
CT shows an arterial enhancing infiltrative HCC in the right lobe in the arterial phase (a) with washout (white arrow) in the venous phase (b). Enlarged
epiphrenic lymphnodes are also noted (black arrow in a). Coronal fusionPET-CT image (c) showsuptake in the hepatic lesion and in the lungmetastasis
in the right-upper lobe (Asterisk). The 3-month follow-up multiphasic PET-CT scan after lipiodol-TACE demonstrates PR in the form of tumor necrosis
(white arrow) in arterial (d) and venous phase (e). The metastasis size (asterisk) is stable over this interval as seen on PET-CT fusion image (f).
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TACE sessions based on tolerance and treatment
response. Sorafenib and TACE were given together in
the combination therapy group. Patients were given
oral sorafenib 400 mg twice daily for more than 1 month
and until they died, with dose adjustments as needed
based on side effects and tolerability.
748 © 2021 Indian National Associa
TACE Procedure
The common femoral artery was accessed using a standard
Seldinger technique. To examine arterial architecture and
tumor vascularization, celiac and mesenteric arteriograms
were performed. A micro-catheter (Progreat 2.7 Fr coaxial
micro-catheter system, Somerset, NJ: Terumo Medical
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 1 Baseline Characteristic Comparison of the Two Groups.

TACE + sorafenib (TS) TACE P-value

Age (mean � SD) (Years) 57.47 � 8.89 60.71 � 11.01 0.158

Sex (male/female) 40/7 29/2 0.296

Cause of HCC 0.884

Hepatitis B 18 11

Hepatitis C 7 7

NASH 10 7

Ethanol 9 5

Cryptogenic 3 1

Tumor size (cm) (mean � SD) 7.91 � 3.07 8.30 � 3.31 0.586

Tumor number (single/multiple) 19/28 14/17 0.667

ECOG-PS 0.276

0 19 9

1 26 22

2 2 –

AFP value 0.431

<400 ng/L/>400 ng/L 20/27 15/16

CTP score 0.476

A 31 18

B 16 13

Total serum bilirubin (mg/dL) 1.36 1.49 0.332

Total serum albumin (g/dL) 3.20 3.06 0.258

MVI only 22 20 0.179

EHS only 19 8 0.134

Both 6 3 0.

Number of TACE sessions (#2/>2) 29/18 23/8 0.254

Duration of sorafenib (months) 5.5 � 2.3 NA

TACE, trans arterial chemoembolization; SD, standard deviation; HCC, hepatocellular carcinoma; NASH, nonalcoholic steatohepatitis; ECOG-PS,
Eastern Cooperative Oncology Group Performance Status; AFP, alpha fetoprotein; CTP, Child–Turcotte–Pugh;MVI, macrovascular invasion; EHS, extra-
hepatic spread.
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Corporation) was used to perform superselective cannula-
tion of the segmental or sub-segmental hepatic artery
branches feeding the tumor, which was then embolized
either with epirubicin and lipiodol emulsion (Guerbet,
Paris, France) or epirubicin-loaded drug-eluding beads
(HepaSpheres, Meritmedical, USA). In case of extrahepatic
blood supply to the tumor (the inferior phrenic, intercostal
arteries or internal mammary, etc.), the respective arteries
were cannulated and embolized in the same way. The
endpoint of embolization was regarded to be blood flow
stasis or near standstill (sluggish). Finally, gel foam was
used to embolize the artery supplying the tumor in conven-
tional TACE.
Journal of Clinical and Experimental Hepatology | May–June 2022 | Vol. 12
Follow-up
On days 2–5 after TACE, all the patients' serum bilirubin,
AST, and ALT levels were monitored to assess the paren-
chymal injury and the risk of acute liver failure, as recom-
mended by the Common Terminology Criteria for Adverse
Events version 4.0, for toxicities). OS was the major goal.
An outpatient visit or a telephone interview served as the
basis for the follow-up. Multiphasic contrast-enhanced
CT/MRI was used to assess therapy response in both
groups 1 month after TACE, followed by 2–3 month inter-
vals in the first year and 6-month intervals afterward until
the last follow-up or survival. The tumor response (intrahe-
patic and extrahepatic tumor) was graded as complete
| No. 3 | 745–754 749



Table 3 Comparison of TTP and OS Between the Two Groups.

TTP (months) OS (months)

TACE + sorafenib 4.62 � 1.89 10.15 � 2.8

TACE 3.19 � 1.57 7.81 � 1.4

P-value 0.001** <0.001a

TACE, transarterial chemoembolization; TTP, time to progression; OS,
overall survival.
aSignificant p-value
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response (CR), partial response (PR), stable disease (SD), or
progressive disease based on comparison with the baseline
contrast-enhanced CT/MRI before first TACE, according
to modified Response Evaluation Criteria in Solid Tumors
(m-RECIST) criteria. Further TACE sessions were decided
on the basis of the response at 1-month follow-up imaging.
Objective response rate (ORR) and disease control rate
(DCR) were calculated. The percentage of individuals
whose disease decreased (PR) or disappeared (CR) after
the treatment was defined as the ORR. DCR included the
percentage of patients whose disease was reduced (ORR)
or was constant (SD) over time. TTP, OS, and complica-
tions/adverse effects were the main criteria assessed and
compared in the two groups. The time from the initial
TACE to objective radiographic tumor progression based
on m-RECIST criteria was designated as the TTP. The
time from the first TACE to death from any cause was
referred to as OS. The results linked to ECOG -PS,
Child–Turcotte–Pugh (CTP) score, MVI, and EHS are the
other factors studied in these groups.
STATISTICAL ANALYSIS

Statistical analysis was done using SPSS software (version
23). The student's t-test or the Mann–Whitney U test were
used to analyze continuous data. Chi-square or Fisher's
exact test was used to assess categorical parameters, which
were presented as frequency and percentages. Kaplan–
Meier curve was used for survival analysis, and comparison
was performed by log-rank test. P-values less than 0.05
were considered statistically significant.
RESULTS

Comparison of Baseline Data
Table 1 summarizes and compares the baseline character-
istics of the 78 patients. In both groups, men predomi-
nated, with viral etiology being the most common cause
of cirrhosis leading to HCC. Age, gender, CTP score, preop-
erative alpha-fetoprotein, bilirubin, albumin, ECOG-PS,
tumor size, number of tumors, MVI, and EHS showed
no significant difference between the two
groups (P > 0.05) (Table 1). Only MVI was seen in the ma-
Table 2 Summary of Tumor Response at 1-month Follow-up Scan

CR PR S

TACE + sorafenib 2(4.2%) 19(40.4%) 21(4

TACE 0(0%) 8(25.8%) 15(4

P-value

CR, complete response; PR, partial response; SD, stable disease; PD, progre
TACE, transarterial chemoembolization.
aSignificant p-value

750 © 2021 Indian National Associa
jority of patients (42/78, 53.84%), followed by EHS without
vascular invasion (27/78, 34.6%). The most prevalent sites
of metastases were extrahepatic metastases to the lung
and nodes, accounting for 54.28% and 37.14% of all metas-
tases, respectively. Both MVI and EHS were observed in
11.5% (9/78) of the participants.

Treatment, Response, and Survival
Patients in the TS combination therapy group received com-
parable TACE sessions to the TACE monotherapy group
(Table 1). In the combination therapy group, sorafenib
was administered for an average of 5.5 � 2.3 months. SD
was the best radiological response based on m-RECIST
criteria in 36 (46.15%) of the patients at 1 month, followed
by PR in 27 (34.62%). Only two patients in the combination
group showed CR. Patients with progressive disease ac-
counted for 13 (16.67%) of the total. At 1 month, the two
groups' response assessments were comparable (Table 2).
The TS combination group had a higher DCR than the
TACE monotherapy group (P = 0.04). The overall response
ratewas likewise higher in the combinationgroup, although
there was no statistically significant difference.

Our study population's mean TTP was 4.05 � 1.9
months (median: 5 months, IQR: 3–5months). The mean
OS was 9.22 � 2.6 months (median: 8.5 months, IQR: 7–
10 months). Half-yearly, 9-month, and 1-year survival rates
of patients in the TACE group were 90.4%, 51.6%, and 0%,
respectively; the survival rates of patients in the combined
group were 97.9%, 51.1%, and 25.7%. TTP and OS differed
significantly between the two groups, with combination
therapy having a greater OS and longer TTP than TACE
monotherapy (Table 3) (Figure 4a and b). CTP score A
and PS 0–1 had improved OS in both groups compared
; n (%).

D PD ORR DCR

4.7%) 5(10.6%) 21(44.9%) 43(91.5%)

8.4%) 8(25.8%) 8(25.8%) 23(74.1%)

0.09 0.04a

ssive disease; ORR, objective response rate; DCR, disease control rate;

tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Figure 4 (a) Kaplan–Meier survival curves for comparison of overall sur-
vival between TACE + sorafenib (TS) group and TACE group (P < 0.001).
(b) Kaplan–Meier curve for comparison of TTP between TS group and
TACE group (P = 0.001).
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with CTP score B and PS 2, although the difference was not
significant. Patients who had both extrahepatic vascular
invasion andmetastases had a lower OS rate (7.44 months)
than patients who had bothMVI (9.74months) andmetas-
tasis (9 months). OS was compared among the groups, and
TS combination showed significant difference for MVI and
EHS (Table 4).

Complications and Safety
Post-embolization syndrome was the most common TACE
consequence in both groups (60% in the combination ther-
Table 4 Subgroup Analysis of OS Between MVI and EHS.

MVI EHS MVI + EHS

TACE-sorafenib 11.44 � 2.67 9.42 � 2.67 6, 7.83 � 1.16

TACE 7.90 � 1.55 8 � 0.75 3, 6.67 � 1.52

P-value <0.001a 0.04a 0.321

aSignificant P-value, TACE-trans arterial chemoembolization, MVI, mac-
rovascular invasion; EHS, extrahepatic spread; OS, overall survival.

Journal of Clinical and Experimental Hepatology | May–June 2022 | Vol. 12
apy group and 55% in the TACEmonotherapy group), with
symptoms including fever, upper abdomen pain/discom-
fort, nausea, and lack of appetite. Following TACE, this
syndrome was self-limiting and was managed with sup-
portive care. Transient hepatic dysfunction was diagnosed
by abnormal liver function tests and a slight increase in the
amount of the ascites/new-onset ascites in about 11% of
the patients in both groups. During the postprocedural
hospital stay, the hepatic dysfunction caused by TACE
also improved over a week and reverted to the baseline
levels. In our study, the most common side effect related
to sorafenib was hand–foot skin responses (54%, 20/37)
followed by diarrhea (29.7%,11/37). Appropriate dose ad-
justments were carried out on outpatient department ba-
sis. Aside from the modest problems stated above,
neither group experienced any serious side effects.
DISCUSSION

The overall efficacies of TS combination and TACE mono-
therapy in patients with BCLC stage C HCC were investi-
gated in this study. Several recent investigations have
discovered that performing local TACE improves survival
in this population.16–25 In this retrospective cohort
analysis, we discovered that concurrent treatment with
sorafenib and TACE may prolong TTP and OS in
patients with advanced HCC compared with TACE
monotherapy. A Kaplan–Meier curve was used to
demonstrate the effect of sorafenib plus TACE in
extending OS and TTP in patients with HCC involving
the portal vein or extrahepatic metastasis.

As a widely used molecular targeted medication, sorafe-
nib has shown tremendous promise in the treatment of
advanced HCC.10–12 Significant number of newer anti-
angiogenic (VEGFR pathway inhibitors) agents beyond
sorafenib have shown efficacy in the treatment of advanced
HCC and includes lenvatinib, regorafenib, cabozantinib,
and ramucirimab. In addition, a new class of immune
checkpoint inhibitors is available, which acts either
through interruption of the interaction between PD-1
and PD-L1 or between CTLA-4 and B7 and includes nivo-
lumab, pembrolizumab, and tremelimumab.1

Patients with advanced HCC who have MVI or EHS
have a poor prognosis, and local therapeutic options
such as TACE are not listed in several clinical practice
guidelines.3,8,9 In advanced HCC, sorafenib is the most
commonly prescribed treatment. Patients who received
sorafenib over placebo had a survival advantage of 10.7
months compared with 7.9 months in the SHARP trial.10

Compared with placebo or other modalities, average sur-
vival was shown to be in the range of 5–10.7.10–12,27,28

TACE coupled with sorafenib has been advocated in
prior comparative studies for advanced-stage HCC, with
significant survival improvements over sorafenib
alone.25,28–32 The TS combination group had a greater
| No. 3 | 745–754 751



Table 5 Comparison With Previous Studies.

Type of study Type of
subjects

Number of
subjects (TS/T/S)

TACE + sorafenib
(TS)

TACE monotherapy
(T)

Sorafenib (S)

Koch et al28 Retrospective
TS/T/S

BCLC stage C 54/65/82 16.5 months
[95%CI:15.0–18.1]

10.5 months
[95%CI:7.5–13.6]

8.4 months
[95%CI:6.0–10.8]

Ren et al29,a,b Retrospective
(propensity score
matched)

Unresectable HCC 31/50
(1:2 matching)

15.8 � 2 months
(95%CI:11.82–19.78)

8.3 � 1.4 months
(95%CI:5.52–11.07)

NA

Qu et al30,a,b Retrospective
TS/T

Unresectable HCC 29/18/0 27 months
[95%CI:19.07–35.32]

12 months
[95%CI:9.96–16.02]

NA

Liu et al31,b Retrospective BCLC stage C 35/40 13.6 months 6.3 months NA

Hu et al32,b Retrospective
(propensity score
matched)

BCLC stage C 82/164
(1:2 matching)

7 months 4.9 months NA

Bettinger et al25 Retrospective
TS/T/S

Metastatic HCC 23/42/48 16 months [95%
CI:9.94–22.10]

9 months
[95%CI:4.46–13.54]

6 months
[95%CI:4.67–7.33]

Our studyb Retrospective BCLC stage C 47/31 10.15 � 2.8 months 7.81 � 1.4 months NA

a- Results from subgroup analysis.
bStudy comparing TACE + sorafenib (TS) and TACE (T)monotherapy only, TACE, trans arterial chemoembolisation; BCLC, Barcelona-Clinic Liver Cancer;
HCC, hepatocellular carcinoma; CI, confidence interval.
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DCR than the TACE monotherapy group in our trial, but
there was no statistically significant difference in total
response rate. This could indicate that, despite the lack
of a partial or CR, the combination therapy was able to
slow the progression of the disease. In our study, the TS
combination group's OS was 10.1 + 2.8 months, which
was superior to that of the TACE monotherapy
group (7.81 + 1.4 months). In addition, there was a
substantial difference in time to progression, with
combination therapy delaying TTP. OS has been found
in previous studies to last anywhere from 7 to 27 months
(Table 5). In our investigation, the combined group's OS
was higher than Hu et al but was lower than the other
studies32 (Table 5). The difference might be attributed to
some reasons including the number of TACE sessions
used, sorafenib duration, and difference in patient selec-
tion. In our patient selection criteria, we did not include
patients with second- and third-order portal vein invasion,
which might be the reason for decreased OS in our study
compared with other abovementioned studies.

Patients who were unable to tolerate sorafenib were
given TACE, which resulted in a mean survival of
7.81 + 1.4 months in our trial. TACE monotherapy find-
ings were comparable with those of other studies, with
OS ranging from 4.9 to 12 months (Table 4). Zhao
et al conducted a retrospective comprehensive evaluation
comparing TACE monotherapy to sorafenib and found
that the TACE monotherapy group had a median survival
of 14 months, and the sorafenib group had a median sur-
vival of 9.7 months.26 Few additional retrospective trials
comparing TACE, sorafenib, and TS monotherapies have
found similar results, with TACE providing a survival
benefit compared with sorafenib.25,28–32 TACE can, thus,
752 © 2021 Indian National Associa
be used in a group of patients who cannot tolerate
sorafenib with equivalent survival advantages.

Multiple recent studies have indicated that adding
TACE to patients with advanced HCC owing to portal
venous invasion improves survival.20–22 In our subset of
patients with MVI, the TACE-S group and TACE mono-
therapy had OS of 11.4, and 7.9 months, respectively
(Table 4). Those who underwent TACE had a significantly
superior 1-year survival rate than patients in the control
group (P = 0.03) in a meta-analysis by Leng
et al comparing prospective trials.20 Patients with advanced
HCC with portal vein invasion who underwent TACE had
a higher OS rate, according to another study by Liu et al.
Patients with right/left and segmental branch involvement
had a better outcome than those with main portal vein
involvement in the same study.22 TACE-S exhibited better
outcomes for the first- and lower-order portal vein throm-
bosis than in the main portal vein, according to a meta-
analysis by Zhang et al33. Comparing TACE monotherapy
with TS, this meta-analysis indicated that TS improves 6-
month and 1-year OS.

In our subset of patients with extrahepatic metastases,
the TS combination group and TACE monotherapy had
OS of 9.42, and 8 months, respectively (Table 4). Because
intrahepatic HCC progression determines the prognosis
of patients with metastatic HCC, local therapy with
TACEmay enhance OS. Few studies have shown that slow-
ing intrahepatic HCC progression with TACE improves
survival in advanced illness compared with systemic treat-
ment.23–25 Compared with TACE alone (9 months) or
sorafenib monotherapy (6 months), Bettinger et al found
a substantial (p-0.002) survival benefit in a group of
patients with advanced HCC with EHS treated with
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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combination therapy (16 months).25 In a study by Yoo et al,
the median survival time of patients classified as Child–
Pugh A and T3-stage HCC and treated with TACE-S com-
bination therapy, TACE monotherapy, and conservative
management was 10, 5, and 2.9 months, respectively,
with a significant difference among the groups. The me-
dian survival was 7.1, 2.6, and 1.6 months in patients clas-
sified as Child–Pugh B and T3-stage, respectively.24 TACE
also showed efficacy in a few studies and case reports where
pulmonarymetastases of HCCwere controlled and even re-
gressed, extending the life span of advanced HCC patients;
however, the mechanism of this process remains un-
known.23

Patients with advanced HCC are a diverse group, with
varying degrees of underlying hepatic illness and treatment
response. As a result, lumping them all together and
denying them strong treatment alternatives like TACE
may not be the best idea. There is a good chance that a sub-
group of patients with this advanced disease will benefit
from the addition of TACE to sorafenib.

TACE is also an option for patients who are unable to
tolerate, afford, or obtain systemic monotherapy, as it pro-
vides better, albeit not superior, OS.

Because of the side effects related to sorafenib, patients'
survival may be affected if their dose is reduced or discon-
tinued. Even in our trial, 31 patients who were given TACE
monotherapy were unable to tolerate sorafenib or had dif-
ficulty with compliance; in these circumstances, TACE
monotherapy is an acceptable replacement. Conservative
embolization and optimal patient selection can reduce
the risk of hepatic decompensation following TACE in in-
dividuals with portal vein invasion. In our research, no
serious complications were found in either group. In
both groups, a poor CTP score and the presence of both
extrahepatic vascular invasion and metastases were linked
to a poor outcome and survival.

The retrospective character of the study, as well as the
related selection bias, and the relatively small sample size,
are the limitations of our study. It was difficult to control
many factors like time of starting sorafenib with respect to
TACE, number of sessions of TACE used in all cases, dose
of sorafenib used and tolerated. Sorafenib monotherapy
group was not added for comparison, which is another
limitation. Furthermore, our study population was small
in number, and subgroup analysis of EHS and MVI was
not possible. To validate the use of combination therapy
in advanced HCC, a large prospective randomized
controlled trial is needed. Furthermore, as newer drugs
become available, future studies will provide an insight
into the effects of combining trans arterial therapy with
these newer drugs.

Based on our findings, we conclude that TACE mono-
therapy or TS combination therapy is an acceptable and
safe alternative to sorafenib monotherapy in the manage-
ment of select patients with advanced HCC, providing
Journal of Clinical and Experimental Hepatology | May–June 2022 | Vol. 12
improved outcome and a definite survival benefit, particu-
larly in patients with CTP-A and those who cannot tolerate
sorafenib. Even though the combination therapies are not
mentioned as a preferred mode of treatment in guidelines
and treatment algorithms, we have irrefutable evidence
from several studies and our own experience that combina-
tion therapy and individualized therapy is the way forward
in the management of advanced HCC.
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