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Purpose: Outcomes after the treatment for unresectable or advanced-stage hepatocellular
carcinoma (HCC) are unsatisfied. We evaluated the therapeutic benefits of a combination
therapy strategy for these patients through transarterial chemoembolization (TACE) plus
sorafenib.

Patients and Methods: In total, 85 patients with HCC classified as intermediate and
advanced stage from June 2012 to November 2017 were retrospectively investigated. We
divided patients into the monotherapy (n=43; TACE alone) and combined therapy (n=42;
TACE plus sorafenib) groups.

Results: Compared with the TACE alone group, the TACE plus sorafenib experienced
significantly prolonged progression-free survival (PFS) (mean 21 months vs 12 months;
P = 0.0005) and overall survival (OS) (mean 32 months vs 21 months; P = 0.0157). The
disease control rate (DCR) of TACE plus sorafenib group was 80.95%, which was signifi-
cantly increased than the TACE alone group (55.81%) (P<0.05), as well as objective
response rate (ORR) (23.81% vs 16.28%). Besides, the rates of liver-related AEs and liver
failure in the TACE plus sorafenib group were not increased in contrast to TACE alone
group, and there were no new safety concerns. To sum up, the superiority of combination
therapy with significantly prolonging progression-free and overall survival was observed,
meanwhile finding a significant increase in tumor response rate and manageable safety in the
combined therapy in contrast to the monotherapy group.

Conclusion: Based on unTACEble progression, the superiority of the combination therapy
is that TACE plus sorafenib has been bringing about significantly better outcomes compared
with TACE alone for HCC patients.
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Introduction

Hepatocellular carcinoma (HCC) is considered as one of the most common malignancy
and the reason for death in patients with the second leading cancer-associated in China."
Its incidence will continue to increase in the future. Most cases of HCC in China
associated with hepatitis B virus (HBV) infection are already in the intermediate and
advanced stages at the first diagnosis, and traditional radical surgery is not effective for
the treatment of unresectable or advanced stage HCC due to the low rate of surgical

resection and the high rate of postoperative recurrence.” The treatment approach for HCC
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is associated with the stage and extent of disease, the degree of
the underlying liver disease, and the overall performance
status of the patient. Currently, for unresectable or advanced
HCC, treatment methods include locoregional treatment” (eg,
transarterial chemoembolization), systemic therapy” (eg, sor-
afenib, lenvatinib, regorafenib, PD1/PD-L1 immunotherapy),
and locoregional ablation’ (eg, cryoablation, thermal ablation).

Hepatology associations worldwide®® recommend that
transarterial chemoembolization (TACE) is currently adapted
to the first-line therapy for HCC patients with intermediate
stage (or Barcelona Clinic Liver Cancer [BCLC] stage B),
that is multiple nodules, Child-Pugh A function, Eastern
Cooperative Oncology Group Performance Status (ECOG-
PS) grade 0 score and without macrovascular invasion (MVI)
or extrahepatic metastasis. This is in spite of the fact that the
characteristics of the extension of liver function degree,
variable tumor numbers, and tumor sizes occur.®'® The anti-
tumor mechanism of TACE involves reducing the blood
supply of the tumor feeding arteries by embolization, to
reduce the tumor size and improve the prognosis.'
Nevertheless, it is usually necessary to repeat TACE to attain
maximum tumor regression only because more than half of
patients with BCLC-B profit from TACE. The liver function
(such as the degree of blood supply of the hepatic artery to
tumor thrombus'?) and recurrence rate, as the main factors,
affected the effectiveness of TACE."? The latter is based on
the premise that TACE-induced hypoxia induces vascular
endothelial growth factor (VEGF) and hypoxia-inducible
factor upregulation, which is essential for residual tumor
growth, invasion, and metastasis.'*!> Therefore, TACE-
based combination therapy has greatly improved the effec-
tiveness of TACE treatment and expanded the scope of
TACE treatment, which has put forward the strategy that
the combination of TACE with systematic treatment (eg,
sorafenib) will effectively control tumor growth.'®

The multikinase inhibitor of sorafenib, regarded as the
standard first-line therapy for advanced HCC, was capable to
significantly prolong patients’ survival time in the SHARP
trial.'” Given that patients with advanced HCC do not tolerate
this treatment well in view of the emergence of sorafenib
resistance and side effects,'® more efficient and safe treatments
for advanced HCC are urgently required. Pinter and his
colleagues' found that the median survival time in the
TACE alone was 9.2 months versus 7.4 months in the sorafenib
alone for HCC patients with BCLC-C, without significant
differences (P = 0.377), including the increase in the incidence
rate of adverse events in patients receiving TACE (30.0% vs
17.0%). To enhance or improve the efficacy and tolerability of

sorafenib, some trials®® > (eg, post-TACE, SPACE, TACE-2,
and TACTICS) have studied the efficacy of sorafenib by
combining it with other locoregional treatments such as
TACE, and explored the application value of TACE combined
with sorafenib in the treatment of unresectable HCC. Park and
his colleagues®® demonstrated that therapeutic outcomes,
including progression-free survival (PFS; 5.2 months vs 3.6
months), overall survival (OS; 12.8 months vs 10.8 months),
and disease control rate (DCR; 60.6% vs 47.3%, P = 0.005)
were superior in the TACE plus sorafenib group than in the
sorafenib alone group. Therefore, TACE or sorafenib alone
does not have the optimal therapeutic effects, while TACE
combined with sorafenib can achieve complementary effects.
TACE induces the upregulation of angiogenic factors by
ischemic liver injury to stimulate the growth of residual

1415 and an antiangiogenic agent (sorafenib) may com-

tumors,
plementarily inhibit VEGF receptors and platelet-derived
growth factor (PDGF) to achieve anti-angiogenesis and control
tumor growth.>>*

It is particularly important to objectively evaluate the effi-
cacy of tumor therapy while seeking more effective drugs or
programs to further improve the management of patients with
tumors, especially given the evaluation criteria for new anti-
tumor drugs in clinical trials. Currently, the RECIST/
mRECIST standards have been commonly applied in the eva-
luation of tumor response. However, RECIST is not fully
applicable to irregular tumors, tumors regressing unevenly
after the treatment process, and for evaluating the efficacy of
molecularly targeted drugs.®’ In terms of evaluating tumor
response, the modified solid tumor efficacy evaluation stan-
dard (mRECIST) was proposed, so that the solid tumor effi-
cacy evaluation standard (RECIST) could be applicable to
HCC.*® This aims to overcome some of the limitations of
RECIST, such as measuring tumor reduction after locoregional
and systemic treatments. It has also improved the evaluation
criteria that may have led to the inaccurate assessment of
disease progression, owing to the utilization of the traditional
RECIST 1.1 criteria, because the clinical events were related to
the natural progression of chronic liver disease. Similarly,
Gillmore and his colleagues® compared the effects between
RECIST and mRECIST in the assessment of the efficacy of
TACE in advanced-stage HCC, and found that the utilization
of mRECIST criteria to evaluate the efficacy of TACE was
more accurate in evaluating the ORR. Unfortunately, it was
reported that there was still not paying attention to the modes of
HCC progression in the most commonly applied for radiology
criteria for the assessment of TACE response related to
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Response Evaluation Criteria in Solid Tumors or modified
RECIST.”

The appropriate way to evaluate the results of emboli-
zation plus systemic therapy is currently unclear. Based on
Response Evaluation Criteria in Solid Tumors (RECIST)
or modified RECIST (mRECIST), the combination strat-
egy of locoregional therapy and systemic therapy has been
failing to show the superiority compared to monotherapy
via several prospective studies and meta-study.’®?* In
contrast, in the TACTICS trial, the novel TACE progres-
sion criteria defined as the liver cancer response assess-
ment criterion (RECICL) is that assessing the efficacy of
TACE plus sorafenib with unTACEable progression as the
endpoint of PFS, without including new intrahepatic
lesions.”® According to unTACEable progression, the
trial showed that median PFS in TACE and sorafenib
was significantly longer than that of TACE alone (25.2
months vs 13.5 months; HR = 0.59; 95% confidence
interval [CI]: 0.41 to 0.87; P = 0.006), which illustrated
that the combination of TACE and sorafenib has therapeu-
tic benefits in patients with unresectable HCC. Therefore,
it is particularly important to objectively evaluate the
efficacy of tumor treatment, which is required for a more
comprehensive and rigorous evaluation of embolization
combined with systemic therapy.

In this study, we retrospectively analyzed the clinical data
of TACE combined with sorafenib for the treatment of HCC
patients at intermediate and advanced stages in our hospital
between June 2012 and November 2017. We compared the
efficacy and safety of TACE plus sorafenib with those of
TACE alone for HCC, with unTACEable progression as the
endpoint of PFS evaluation. Our findings suggested promis-
ing outcomes with TACE plus sorafenib.

Materials and Methods

Patients

The data of 85 patients with HCC at intermediate and
advanced stages (BCLC-B and BCLC-C) treated between
June 2012 and November 2017 were collected from the First
Affiliated Hospital of Sun Yat-sen University. We conducted
this study in August 2020. Patients (n=43) who were admi-
nistered TACE alone were classified as the monotherapies
group, whereas taking TACE plus sorafenib (n=42) were
classified as the combination treatment group. A diagnosis
of HCC was based on the clinical results of puncture biopsy
and histological examination or early radiological examina-
tion, followed by subsequent flushing on dynamic liver

imaging (such as computed tomography [CT] and/or mag-
netic resonance imaging [MRI]), and levels of alpha-
fetoprotein (AFP). The patients were confirmed to have
serum alpha-fetoprotein (AFP) levels >400 pg/L (tumor
lesions examined by CT scans or MRI) or AFP levels <400
pg/L (tumor lesions examined by CT scans and MRI).

The relevant inclusion criteria included age of >30
years, at least one assessable lesion based on mRECIST
criteria, Child-Pugh A or B function, the score of 0-2
according to ECOG-PS, and a life expectancy of >12
weeks. Patients were excluded if they experienced disease
progression and death, or if they had been taking sorafenib
for less than 3 months. Patients were discontinued from
the study if they had poor compliance, serious adverse
reactions, or had received any previous systemic therapy.
These patients were not suitable candidates for curative
therapy (eg, resection, liver transplantation) or had
obstruction of main portal vein (Figure 1).

All patients provided written informed consent, and the
trial was approved by the ethics committee of the First
Affiliated Hospital of Sun Yat-sen University [2012-038].
This study was conducted in accordance with the Declaration
of Helsinki. The access to personal information for Authors
can be identified at any time of data capture.

Procedure and Treatment

The TACE procedure was performed rigorously according to
the TACE protocol.’! Briefly, we inserted arterial catheter in
the femoral artery through the Seldinger method and then
into the hepatic artery. Under digital subtraction angiography
(DSA), the tumor stain and arterial blood supply of the tumor
were identified, and the catheter was plugged into the artery
that supplies blood of tumor. This was followed by the
injection of a lipiodol-based chemotherapeutic emulsion
and blank microspheres with absorbable gelatin sponge par-
ticles to embolize the target blood vessel. Doctors selected
the embolic materials according to the DSA findings.
Nevertheless, it was essential to demand standardization
starting from the choice of anticancer agents until the embo-
lization endpoint.** Many factors, including tumor size, ves-
sel collateral and liver function, defined the dosages of the
anticancer agents and the lipiodol injection.>'~** To minimize
impairment of non-cancerous liver tissues, small micro-
spheres were recommended owing to running distally in the
vessels to release the chemotherapeutic agent very tightly
into the tumor, with the superiority in tumor response and
toxic effects.*® Moreover, it was reported that the preparation
of the lipiodol chemotherapeutic drug emulsion was required
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Patients with unresectable HCC treated with TACE plus sorafenib or TACE alone
06/2012-11/2017
Assessed for eligibility
(n=193)

]

HCC patients treated with TACE plus sorafenib
(n=102)

|

Excluded (n = 60)
- Poor compliance (n = 13)
- Serious adverse reaction (n = 11)
- Obstruction of main portal vein (n = 10)
- Previous LR or LT (n=12)
- Previous systemic therapy (n = 5)
- Take sorafenib for less then 3 months (n = 9)

|

Patients with unresectable HCC treated with
TACE plus sorafenib
(n=42)

Figure | Flow diagram showed selection criteria.
Abbreviation: TACE, transarterial chemoembolization.

to be mixed multiple times to avoid aggregation into larger
droplets, which was not conducive to terminal embolization
or catheter blockage.*® Enhanced CT was carried 4-6 weeks
after TACE to evaluate the therapeutic effectiveness of tumor
embolism. Antiemetic and liver protection treatments were
routinely administered after surgery.

Patients were given 800 mg/day sorafenib 2 days after
TACE in the combination treatment group. According to
the adverse reactions (AEs), half the dosage is given or it
can be continuously taken until the patient was relieved of
symptoms of discontinuation. Eighty patients who were
HBV DNA-positive received entecavir antiviral treatment
first. Treatment was continued until severe deterioration of
liver function or intolerance of TACE, etc.

Outcomes and Assessments

On the basis of the mRECIST criteria, tumor response
was estimated every 4-6 weeks through enhanced
dynamic CT or MRI,28 with tumor marker tests, liver
function, and routine blood tests performed at the same
time. After the follow-up, according to the mRECIST
criteria, the patients were classified into complete remis-
sion (CR), partial remission (PR), stable disease (SD),
and progressive disease (PD). The co-primary endpoints
contained PFS regarded as the progression from the tim-
ing of beginning to treat until untreatable (unTACEable)

|

HCC patients treated with TACE alone
(n=91)

|

Excluded (n = 48)
- Poor compliance (n = 11)
- Serious adverse reaction (n = 10)
- Obstruction of main portal vein (n = 7)
- Previous LR or LT (n = 14)
- Previous systemic therapy (n = 6)

|

Patients with unresectable HCC treated with
TACE alone
(n=43)

progression, and OS considered as randomization to
death from any reason in this trial. The progression of
disease was considered as untreatable (unTACEable) pro-
gression that the patients were not capable to further
experiencing or profit from TACE. It was worth noting
that the untreatable (unTACEable) progression as TACE
refractoriness included extrahepatic spread, vascular inva-
sion, Child—Pugh C, severe heart and lung disease, and
deterioration of kidney function. Other secondary end-
points included ORR (equal to CR + PR) and DCR
(equal to CR + PR + SD) both in TACE plus sorafenib
and in TACE alone. Adverse events were evaluated
through the

Terminology Criteria for Adverse Events, version 3.0

National Cancer Institute Common

and were divided into grades I-V.

Statistical Analysis

Pearson’s y° test and independent r-test were applied for
comparing and analyzing the relationship between differ-
ent types of variables. The Kaplan—-Meier method for
evaluating PFS and OS was performed, and the median
time of the event was calculated as two-sided 95% con-
fidence intervals (ClIs). Statistical significance was set at
P < 0.05. Statistical analyses were carried out using SPSS,
version 22.0 (IBM Corp., Armonk, NY, USA).
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Results

Patient Characteristics

A total of 193 patients were gathered, of whom 85 fulfilled
the eligibility criteria consisting of 43 patients (50.6%) in
the TACE alone group and 42 (49.4%) in the TACE plus
sorafenib group (Figure 1). Patient characteristics are sum-
marized in Table 1. The two groups were similar in terms
of age (mean 58.53 years vs 58.31 years, P = 0.901), sex
distribution (proportion of males 72.09% vs 76.19%, P =
0.666), HBV and HCV infection (95.24% vs 97.67%,
P=0.830), liver disease severity, and biochemical data
(eg, AFP levels). Viral hepatitis accounted for almost all
of the underlying causes of HCC. The majority of patients
were classified as Child-Pugh A but nearly 30% of
patients as the Child—Pugh B function. The ECOG-PS
scores of most patients were 0 or 1. Of the 85 subjects
enrolled, 48 (56.5%) were classified as BCLC stage B, and
37 (43.5%) as BCLC stage C. The patients’ HCC status is
shown in Table 2. The sizes and numbers of HCC between
these two groups were similar, and large HCC tumors
(diameter over 5 cm) were found frequently in two groups.

The occurrence of MVI and EHS tumors in 20 (47.62%)
and 4 (9.52%) patients in the TACE plus sorafenib group,
and in 22 (51.16%) and 3 (6.97%) patients in the TACE
alone, respectively.

Efficacy Outcomes

Tumor response was evaluated with CT and MRI on the
basis of the mRECIST evaluation criteria every 4-6
weeks. A total of 85 patients in the TACE plus sorafenib
group and the TACE alone group were followed up to
assess the best tumor response. Based on the evaluation
of the mRECIST criteria in the TACE plus sorafenib group
(n = 42), there were 2 CR (4.76%), 8 PR (19.05%), 24
patients with SD (57.14%), and 8 patients with PD
(19.05%). Meanwhile, the DCR (CR + PR + SD) was
80.95% and the ORR (CR + PR) was 23.81%. For the
TACE alone group (n = 43), CR were seen in 0%, PR in
16.28%, SD in 39.53%, and PD in 44.19% of patients
according to the mRECIST criteria, whereas DCR was
seen in 55.81% and ORR in 16.28%. Interestingly, the
DCR of the TACE plus sorafenib group was 80.95%,

Table | Baseline Demographic and Clinical Characteristics of Patients Enrolled in This Study

Characteristic Group X t P
TACE Plus Sorafenib (n=42) | TACE Alone (n=43)

Sex (n/%) Male 32 (76.19%) 31 (72.09%) 0.186 - 0.666
Female 10 (23.81%) 12 (27.91%)

Age (median £SD) | Years 58.31+7.83 58.53#8.11 - —0.125 0.901

ECOG-PS(n/%) 0 9 (21.43%) 10 (23.26%) 0.201 - 0.905
| 29 (69.05%) 30 (69.77%)
2 4 (9.52%) 3 (6.97%)

Child-Pugh(n/%) A 29 (69.05%) 29 (67.44%) 0.488 - 0.783
B 11 (26.19%) I3 (30.23%)
C 2 (4.76%) | (2.33%)

BCLC(n/%) B 23 (54.76%) 25 (58.14%) 0.099 - 0.754
C 19 (45.24%) 18 (41.86%)

Cirrhosis(n/%) With 39 (92.86%) 38 (88.37%) 0.501 - 0.479
Without 3 (7.14%) 5 (11.63%)

Viral hepatitis(n/%) | HBV 39 (92.86%) 41 (95.34%) 0.372 - 0.830
HCV I (2.38%) I (2.33%)
None 2 (4.76%) | (2.33%)

AFP(n/%) AFP<400 ng/dl | 13 (30.95%) I5 (34.88%) 0.149 - 0.700
AFP>400 ng/dl | 29 (69.05%) 28 (65.12%)

Note: Results reported as N (%) unless otherwise indicated.

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; HCC, hepatocellular
carcinoma; TACE, transarterial chemoembolization; HBV, hepatitis B virus; HCV, hepatitis C virus; SD, standard deviation.
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Table 2 The Hepatocellular Carcinoma (HCC) Status of the
Transarterial Sorafenib  and

Transarterial Chemoembolization Alone Groups

Chemoembolization Plus

HCC TACE Plus TACE Alone | * P
Status Sorafenib (n=43)
(n/%) (n=42)
HCC size 0.190 | 0.909
>5em 27 (64.29%) 26 (60.47%)
3-5cm 12 (28.57%) 13 (30.23%)
<3cm 3 (7.14%) 4 (9.30%)
Number of 0.165 | 0.921
tumors
>5 8 (19.05%) 8 (18.60%)
3-5 22 (52.38%) 2| (48.84%)
<3 12 (28.57%) 14 (32.56%)
MVI 20 (47.62%) 22 (51.16%) 0.107 | 0.744
EHS 4 (9.52%) 3 (6.97%) 1.556 | 0.459
Lung 2 (4.76%) 1 (2.33%)
Lymph | (2.38%) 2 (4.66%)
nodes
Bone | (2.38%) 0 (0.00%)

Abbreviations: EHS, extrahepatic spread; HCC, hepatocellular carcinoma; MVI,
macroscopic vascular invasion; TACE, transarterial chemoembolization.

which was significantly increased than that of the TACE
alone group (55.81%) as well as the ORR (23.81% vs
16.28%), and the difference was significant (¥2=9.633,
P = 0.02, Table 3). In the TACE plus sorafenib group,
there were 2 HCC patients with portal vein tumor throm-
bus (PVTT) who were not suitable for surgical resection.
As shown in Figure 2, TACE combined with sorafenib
resulted in good tumor control and PVTT necrosis.
Although the intrahepatic tumor was controlled by TACE
alone, the patient developed pleural and pulmonary metas-
tases (Figure 3).

Furthermore, according to the RECICL criteria, median
PFS, on the basis of unTACEable progression, was sig-
nificantly prolonged in the TACE plus sorafenib group
than in the TACE only group (21 months vs 12 months;

HR= 0.5084; 95% CI: 0.3248 to 0.7957; P = 0.0005;
Figure 4A). The median OS was 32 months for the
TACE plus sorafenib group and 21 months for the TACE
alone group (HR: 0.6155; 95% CI: 0.3978-0.9524; P =
0.0157; Figure 4B).

These two groups were similar in tumor marker testing,
liver function, and routine blood test results before treat-
ment (P > 0.05), as shown in Table 4. In contrast, after
treatment, the levels of total bilirubin (TBIL), aspartate
aminotransferase (ALT), alanine aminotransferase (AST),
cholinesterase (CHE), and albumin (ALB) in the TACE
plus sorafenib group were higher than those in the pre-
vious treatment (P < 0.05), while the levels of AFP were
lower than those before treatment (Table 5). Similarly, in
the TACE alone group, the TBIL, ALT, and AST were also
increased compared to those before treatment, whereas
AFP and CHE were decreased compared to those before
treatment (P < 0.05). Levels of CHE (4013.95+727.36 u/L
vs 4888.09+693.62 p/L) and ALB (31.81£3.07 g/L vs
31.95+3.18 g/L) after treatment in the TACE alone group
were lower than those before treatment, indicating that
treatment with TACE alone caused liver damage. More
importantly, in the TACE plus sorafenib group, the levels
of both CHE and ALB were increased, indicating that the
liver function of patients after TACE can be stabilized and
the incidence of liver failure can be reduced.? In addition,
the level of AFP in the TACE plus sorafenib group was
lower than that in the TACE alone group (229.34+91.25
png/L vs 326.55+101.12 pg/L, P <0.05), as shown in Table
4, which shows that TACE combined with sorafenib is
superior in the treatment of intermediate and advanced
HCC compared to TACE alone.

Safety Outcomes

Patients restored taking 800 mg/day sorafenib 2 days after
TACE in the TACE plus sorafenib group. At least 28 of
the 42 patients who took sorafenib orally needed to reduce
the dose of sorafenib (66.7%), mainly due to AEs. The

Table 3 Outcomes in Patients Randomized to the TACE Plus Sorafenib and TACE Alone Groups

Group (n/%) N Best Response DCR ORR )(2 P
CR PR SD PD

TACE plus sorafenib 42 2 (4.76%) 8 (19.05%) 24 (57.14%) 8 (19.05%) 34 (80.95%) 10 (23.81%) 9.633 0.022

TACE alone 43 0 (0.00%) 7 (16.28%) 17 (39.53%) 19 (44.19%) 24 (55.81%) 7 (16.28%)

Note: Results reported as N (%) unless otherwise indicated.

Abbreviations: CR, complete response; DCR (CR+PR+SD), disease control rate; ORR (CR+PR), objective response rate; PD, progressive disease; PR, partial response;

SD, stable disease; TACE, transarterial chemoembolization.
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Figure 2 Computed tomography image of the liver obtained from a 55-year-old male patient with a history of hepatitis B for 30 years. Contrast-enhanced CT imaging
showed the presence of hepatocellular carcinoma with tumor thrombus in the right branch of the hepatic and portal veins (A and B). After 6 months of oral sorafenib
combined with TACE, contrast-enhanced CT imaging showed tumor necrosis in the liver; and no blood supply was seen in the hepatic vein and PVTT (C and D).

Figure 3 Computed tomography images of the chest and liver obtained from a 51-year-old male patient who had been treated with transarterial chemoembolization alone for 7
months. Although the intrahepatic lesions were controlled (A), there were right-sided pleural metastases (B, arrow shown) and bilateral lung metastases (C and D, arrow shown).
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Figure 4 Kaplan-Meier plots of median (A) progression-free survival and (B) OS in the TACE plus sorafenib and TACE alone groups.
Abbreviations: HR, hazard ratio; TACE, transarterial chemoembolization; Cl, confidence interval.

most common AEs were hand-foot syndrome (66.67%),
diarrhea (28.57%), rash (14.28%), and nausea (4.76%;
Table 6). The most important grade 3 AEs were HFSR
and diarrhea, whereas the incidence of fatigue, nausea,
anorexia, and oral ulcers was relatively low. Patients in
the TACE plus sorafenib group were relieved after the
dose reduction of sorafenib and symptomatic treatment,
and no other serious adverse reactions occurred.

Table 7 shows the adverse reactions of the TACE plus
sorafenib group and the TACE alone group. After treat-
ment, there was no significant difference in the incidence
of new ascites (3 cases vs 4 cases), liver injury (6 cases vs
7 cases), hepatorenal syndrome (1 case vs 1 case), pleural
effusion (2 cases vs 3 cases), spontaneous bacterial peri-
tonitis (1 case vs 0 case), gastrointestinal bleeding (2 cases

Table 4 Comparison of Biochemical Indices Before and After the

vs 1 case), ischemic cholecystitis (2 cases vs 2 cases), liver
abscess (1 case vs 1 case), or inguinal hematoma (2 cases
vs 3 cases) between the TACE plus sorafenib group and
the TACE alone group (P > 0.05; Table 7). Although the
most common is that it often exists underlying liver
damage in patients with HCC, the rates of liver-related
AEs and liver failure in the TACE plus sorafenib group
were not increased in this study than in the TACE alone
group, and there were no new safety concerns. Moreover,
the recurrence rate of HCC in the TACE plus sorafenib
group was significantly lower than that in the TACE alone
group (8/42 vs 19/43, P < 0.05). This demonstrates the
clinical feasibility and safety of sorafenib combined with
TACE therapy for patients with intermediate and advanced
stage HCC.

First Transarterial Chemoembolization Procedure

Time | Group TBIL (umol/L) | ALT (w/lL) | AST (w/iL) | CHE (piL) ALB (g/iL) | AFP (ug/L)

Before | TACE plus sorafenib (n=42) | 19.51+ 3.94 55.11% 1324 | 50.74% 11.69 | 4849.04+ 701.91 | 32.13+ 3.10 | 647.45+ 268.52
TACE alone (n=43) 19.29+ 4.23 5545+ 1401 | 50.65+ 11.88 | 4888.09+ 693.62 | 31.95+ 3.18 | 612.32+ 272.14

t 0.25 -0.113 0.037 -0.258 0.275 0.599

p 0.803 0910 0971 0.797 0.784 0551

After | TACE plus sorafenib (n=42) | 19.88+ 3.47 57.90% 14.00 | 53.56+ 11.79 | 5023.99+ 835.30 | 33.17+ 2.99 | 229.34+ 91.25
TACE alone (n=43) 25.97+ 3.77 6735+ 1446 | 60.97+ 11.96 | 4013.95+ 727.36 | 31.81+ 3.07 | 32655+ [01.12

t -7.727 -3.058 -2.876 5.949 2.062 ~4.649

p 0.000 0.003 0.005 0.000 0.042 0.000

Note: Results are presented as mean * SD.

Abbreviations: AFP, alpha-fetoprotein; ALB, albumin; ALT, alanine transaminase; AST, aspartate transaminase; CHE, cholinesterase; TACE, transarterial chemoembolization;

TBIL, total bilirubin.
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Table 5 Comparison of Biochemical Indices Before and After the First TACE Treatment Between the TACE Plus Sorafenib and TACE

Alone Treatment Groups

Time Group | TBIL (umollL) | ALT (w/L) | AST (wlL) | CHE (u/L) ALB (g/L) | AFP (ugiL)

TACE plus sorafenib | Before | 1951+ 3.94 55114 1324 | 5074+ 11.69 | 4849.04+ 701.91 | 32,13+ 3.10 | 647.45+ 268.52

(n=42) After 19.88+ 3.47 57.90+ 1400 | 5356+ 11.79 | 5023.99+ 83530 | 33.17+2.99 | 229.34+ 91.25

t -5.013 ~23.261 ~69.888 ~7.962 ~46.706 15.247

p 0.000 0.000 0.000 0.000 0.000 0.000

TACE alone (n=43) | Before | 19.29+ 423 5545+ 1401 | 50.65+ 11.88 | 4888.09+ 693.62 | 31.95+3.18 | 612.32+ 272.14
After 25.97+ 3.77 67.35+ 1446 | 60.97+ 11.96 | 4013.95+727.36 | 31.81+3.07 | 32655+ 101.12

t ~95.2720 ~148.439 ~632.856 152.356 6.850 10.944

p 0.000 0.000 0.000 0.000 0.000 0.000

Note: Results are presented as mean * SD.

Abbreviations: AFP, alpha-fetoprotein; ALB, albumin; ALT, alanine transaminase; AST, aspartate transaminase; CHE, cholinesterase; TACE, transarterial chemoembolization;

TBIL, total bilirubin.

Table 6 Adverse Events Related to Sorafenib

Adverse Event (n/%) All Events Grade Ve P
1 1 m v

Diarrhea 12 (28.57%) 8 (19.05%) 3 (7.14%) | (2.38%) 0 (0.00%) 5.869 0.970
Hand-foot skin reaction 28 (66.67%) 19 (45.24%) 6 (14.29%) 3 (7.14%) 0 (0.00%)

Rash 6 (14.28%) 4 (9.52%) 2 (4.76%) 0 (0.00%) 0 (0.00%)

Fatigue 7 (16.67%) 5 (11.91%) 2 (4.76%) 0 (0.00%) 0 (0.00%)

Anorexia and nausea 2 (4.76%) 2 (4.76%) 0 (0.00%) 0 (0.00%) 0 (0.00%)

Hypertension 8 (19.04%) 6 (14.28%) 2 (4.76%) 0 (0.00%) 0 (0.00%)

Mouth ulcer 3 (7.14%) 3 (7.14%) 0 (0.00%) 0 (0.00%) 0 (0.00%)

Hoarseness 2 (4.76%) | (2.38%) I (2.38%) 0 (0.00%) 0 (0.00%)

Discussion different. The development of molecular targeted therapy

Primary carcinoma of the liver is closely related to liver
cirrhosis and viral hepatitis, with the characteristic of subtle
onset but high degree of malignancy. Furthermore, it is prone
to metastasis and usually in the intermediate and advanced
stage at the first time to diagnosis, which represents a lost
opportunity for surgical intervention.” The treatment
approach for HCC has entered the era of individualized
molecular targeted “precision” therapy for relevant genes,
with remarkable curative effects and safety, meaning that it is
quickly becoming the standard treatment for advanced HCC,
with the continuous development of targeted drugs.

Based on the general classification and histopathologi-
cal classification of HCC, as well as the stage of HCC, it
plays a reference value for the determination of clinical
treatment plan. However, clinicians have found that for the
same type and stage of liver cancer, no matter how the

clinical treatment is optimized, the prognosis is still very

for cancer has made people start to think about the diag-
nosis and treatment of cancer. This phenomenon of mole-
cular targeted therapy shows that the treatment of HCC
cannot be uniform. Combined with the molecular pheno-
type of HCC through being divided to different subgroups,
based on the traditional clinicopathological classification
and staging of HCC, it may also improve the pertinence of
different treatment methods for HCC, thus further improv-
ing the efficacy.’**> It was reported that with regard to
molecular features and histopathologic data, it may show
a different response to these treatments as for example
demonstrated by the case of OATP 1B1/1B3 mutation
that determines a different imaging appearance of some
HCCs.** Molecular typing is followed by molecular tar-
geted therapy of HCC and its subtypes can provide more
targets for targeted therapy. Currently, the clinical applica-
tion of sorafenib has brought dawn to the treatment of

Cancer Management and Research 2021:13

4021

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zou et al

Dove

Table 7 Comparison of TACE-Related Adverse Reactions Between the TACE Plus Sorafenib and TACE Alone Treatment Groups

Adverse Event (n/%) Group Va P
TACE Plus Sorafenib (n=42) TACE Alone (n=43)

New ascites With 3 (7.14%) 4 (9.30%) 0.131 0513
Without 39 (92.86%) 39 (90.70%)

Liver injury With 6 (14.29%) 7 (16.28%) 0.065 0519
Without 36 (85.71%) 36 (83.72%)

Hepatorenal syndrome With 1 (2.38%) 1 (2.33%) 0.000 0.747
Without 41 (97.62%) 42 (97.67%)

Pleural effusion With 2 (4.76%) 3 (6.98%) 0.188 0.511
Without 40 (95.24%) 40 (93.02%)

Spontaneous bacterial peritonitis With 1 (2.38%) 0 (0.00%) 1.036 0.494
Without 41 (97.62%) 43 (100.00%)

Gastrointestinal bleeding With 2 (4.76%) 1 (2.33%) 0.370 0.491
Without 40 (95.24%) 42 (97.67%)

Ischemic cholecystitis With 2 (4.76%) 2 (4.65%) 0.001 0.683
Without 40 (95.24%) 41 (95.35%)

Liver abscess With 1 (2.38%) 1 (2.33%) 0.000 0.747
Without 41 (97.62%) 42 (97.67%)

Inguinal hematoma With 2 (4.76%) 3 (6.98%) 0.188 0.511
Without 40 (95.24%) 40 (93.02%)

Abbreviation: TACE, transarterial chemoembolization.

HCC, and it is still urgent to be further developed new and
more effective molecular targeted therapeutic drugs.
Because there are still limitations that the benefits of
clinical survival time were observed after taking sorafenib
treatment, emphasizing the desire for better treatment
strategies.

Indeed, nearly 35-50% of patients with HCC also have
portal vein tumor thrombus, with most of them classified
as BCLC-C. Currently, sorafenib has been recommending
as the first-line treatment in the Barcelona guidelines,*® but
it is only partially effective for the treatment of HCC with
portal vein tumor thrombus, leading to poor prognosis. It
is worth noting that there have been many alternative
treatments in the clinic, including surgical resection, liver
transplantation, and TACE, which can improve the survi-
val rate of advanced-stage HCC. TACE, considered as the
first-line therapy for HCC patients at the intermediate
stage, or BCLC-B tumors,”® can reduce the blood supply
of the tumor by embolization of the supplying artery to
taking tumor tissue necrosis and shrinkage or even disap-
pearance of the tumor, resulting in better clinical

outcomes.'' The disadvantage of TACE is that it is

necessary to repeat TACE several times because of tumor
recurrence and metastasis early after surgery, which may
cause to the aggravation of liver function and the unsatis-
factory of prognosis.>” Moreover, portal vein tumor throm-
bus can affect the blood supply to the liver to a certain
extent, and TACE treatment further blocks the blood sup-
ply of the hepatic artery, which often leads to ischemia-
related liver failure.®® Therefore, the survival after TACE
remains relatively poor so that there is required for
a treatment refinement able to improve the safety and
effectiveness of the technology. One is to standardize the
procedure of TACE, which could help interventional radi-
ologists to achieve better results from TACE and contri-
bute to a more reproducibility of the study results. The two
principal TACE techniques are conventional TACE
(cTACE) and drug-eluting bead TACE (DEB-TACE). It
had been shown that in HCC patients, TACE with drug-
eluting bead had advantages in controlling tumor progres-
sion and toxicity, thus reducing the risk of serious adverse
events, compared with conventional TACE (cTACE).***°
It cannot be ignored that when evaluating the effectiveness

of a new treatment, its clinical benefits must be weighed

4022 "

Dove!

Cancer Management and Research 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Zou et al

according to its cost.*! Indeed, the direct incremental costs
of DEB-TACE could be acceptable in respect to ¢cTACE,
although the price was slightly more expensive, it might
represent a cost-effective alternative to cTACE with fewer
complications.*' In addition, regarding to a correct stan-
dardization of the procedures, it is also possible to reduce
the number of rays absorbed for both patients and radiol-
ogists and reduce possible stochastic effects.*? Increasing
evidence is that the standard treatment of TACE is not
suitable for all patients with intermediate and advanced
stage HCC; hence, the second improvement is to widely
advocate to refine the group of patients and implement
individualized comprehensive treatment.*>** A Phase II
START trial** showed that TACE plus sorafenib signifi-
cantly improved the prognosis of HCC patients with portal
vein tumor thrombus, with a 3-year OS rate of 86.1% and
a low incidence of AEs. Interestingly, our study shows that
in the TACE plus sorafenib group, there were two cases of
HCC with portal vein tumor thrombus that could not be
treated by surgery but could instead be well-controlled and
achieve long-term survival without metastasis using TACE
plus sorafenib. As shown in Figure 4, TACE combined
with sorafenib has important clinical value for the treat-
ment of HCC patients at intermediate and advanced stage.
TACE alone is not effective in most cases; thus, combina-
tion therapy based on TACE has brought about a greater
clinical benefit for HCC patients at intermediate and
advanced stage.”®*>* This is because even complete
embolization with TACE cannot guarantee that the tumor
is completely treated, especially in patients with portal
vein, hepatic vein, and inferior vena cava cancer thrombi,
and VEGEF triggered by TACE-induced hypoxia promotes
tumor angiogenesis and causes tumor recurrence.'**”*%
Sorafenib targets the VEGF receptor, RAF, and PDGF
receptor, which explains its role in anti-angiogenesis and
anti-tumor activity that can effectively inhibit tumor recur-
rence in HCC patients with tumor thrombi in the hepatic
and portal veins. In order to enhance or improve the
moderate efficacy of sorafenib, some trials have studied
the efficacy of combining it with other therapies.
Noticeably, a meta-analysis had proved the non-
superiority in clinical outcome (OS, PFS, ORR and secur-
ity etc.) of TACE with respect to TAE,* which was
require to be confirmed in broad non-inferiority trials
with a large number of cases. Similarly, the hypoxia
caused by TAE cannot be ignored; thus, it is reasonable
and clinically significant to combine with antiangiogenic
drugs, with the necessity to carry out large-scale clinical

research and evaluation in the future. Besides, it was
reported that the application of TACE chemotherapy
drugs might further increase liver injury.’® But Y90 trans-
arterial radioembolization, as a novel form of liver-
directed with no significant vessel occlusion, and showed
the similarity in survival outcome associated with OS,
response rate and safety profile in addition to PFS as
compared to TACE,”" which was benefited for HCC
patient with PVT. It is worth mentioning that the compar-
ison of efficacy and safety in these two procedures plus
sorafenib to better define the treatment strategy in inter-
mediate/advanced HCC patients.

The intention of combined therapy is to make use of the
synergistic effect of two or more existing treatment methods
to increase a patient’s survival benefit. A single-center retro-
spective study of 104 HCC patients with BCLC stage B/C
(with or without PVTT) found that TACE plus sorafenib
improved OS compared with sorafenib alone (HR 0.498;
95% CI: 0.278 10 0.892; P < 0.05).52 Similarly, it was demon-
strated that in another retrospective study, TACE combined
with sorafenib can significantly prolong OS compared to
TACE alone.>® However, owing to the recurrence of new
lesions after TACE, based on the evaluation of mRECIST or
RECIST 1.1 criteria with regard to TTP or PFS, TACE plus
sorafenib failed to exhibit therapeutic benefits compared with
TACE alone in several previous randomized controlled trials
(eg, TACE-2, and post-TACE).>** It is particularly impor-
tant to objectively evaluate the efficacy of tumor treatment,
which is required for a more comprehensive and rigorous
evaluation of TACE interventional therapy and molecular
targeted therapy. The assessment of locoregional treatment
response was initially based on the European Society of
Liver Diseases standards, but more recently, the RECIST/
mRECIST criteria have been used.*” It has been suggested by
Kudo that the limitation of RECIST and mRECIST lied in the
rigor of evaluating intermediate stage HCC progression.” In
addition, the traditional efficacy evaluation standards are
limited by the fact that they cannot identify the tumor necro-
sis caused by targeted drugs. Bruix and his colleagues™ first
proposed that the appearance of new intrahepatic progression
may not amply treatment failure after TACE, and that it is
possible to continue to maintain treatment until the patient is
incapable of being cured (ie, unTACEable progression), and
this approach was applied in the SPACE trial.>' Tt was
believed by Kudo and his colleagues that a new specific
progression endpoint after TACE was supposed to be exam-
ined and proved in future TACE combination trials. They>
showed that repeated TACE was still effective for HCC,
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further illustrating that the measurement of the “progression”
of intermediate-stage HCC according to RECIST and
mRECIST criteria did not imply a failure of treatment, nor
did it indicate the requirement of moving to next-line therapy.
This is because regeneration of the original tumor or the
occurrence of new intrahepatic lesions are the natural tumor
biological characteristics of HCC, which may be necessary to
extend the different endpoints of treatment to illustrate the
clinical profits of the addition of sorafenib. Despite the appli-
cation of “unTACEable progression” in the SPACE trial,
there was no significant difference between the primary end-
point of TTP (HR = 0.797, P = 0.072) and the secondary
endpoint of OS (HR = 0.898, P = 0.295) in the TACE plus
sorafenib and TACE alone groups. It was suggested that the
possible reason for this result was that the standard of disease
progression, including the presence of new intrahepatic
lesions, was so rigorous that it led to the early termination
of sorafenib administration, resulting in a shorter course of
sorafenib use and failure to improve the TTP.** Not surpris-
ingly, according to the TACE-2 trial,** the combination ther-
apy of TACE and sorafenib was not superior to the treatment
with TACE alone in terms of PFS (mean 7.8 months vs 7.7
months, hazard ratio [HR] = 1.03, P = 0.850) and OS (18.8
months vs 19.6 months, HR = 1.03, P =0.870) for advanced-
stage HCC. It is speculated that the TACE-2 trial, based on
RECIST 1.1, may force the early termination of TACE
combined with sorafenib, resulting in failure to prolong the
PFS and OS. In contrast, the therapeutic benefits of TACE
plus sorafenib have been evaluated based on the RECICL
criteria by Kudo, not involving treating new intrahepatic
lesions as PD in the TACTICS trial.>® PFS was considered
as the progression from the timing of beginning to treat until
untreatable (unTACEable) progression that it was not cap-
able to the patient to further suffer or profit from TACE. The
TACTICS trial found that it can significantly prolong the
median PFS of patients with unresectable HCC through
TACE plus sorafenib treatment, compared with TACE treat-
ment alone (25.2 months vs 13.5 months; HR = 0.59; 95%
CI, 0.41-0.87; P = 0.006). Surprisingly, our study found that
TACE plus sorafenib caused significantly longer median PFS
than TACE alone (21 months vs 12 months; HR: 0.5084;
95% CI, 0.3248-0.7957; P = 0.0005). Similarly, the median
OS increased significantly from 21 to 32 months (HR:
0.6155; 95% CI, 0.3978-0.9524; P = 0.0157). But in the
TACTICS trial, median OS as the second co-primary end-
point was unable to be assessed. Moreover, in our study,
ORR, as a secondary endpoint of the trial, was significantly
increased in the TACE plus sorafenib (23.81%) than TACE

alone (16.28%) groups. Other secondary endpoints of the
TACE plus sorafenib group, such as DCR, were significantly
higher than those in the TACE alone group (80.95% vs
55.81%). Compared with TACE alone, many AEs were
more common in the TACE plus sorafenib group, such as
hand foot syndrome (66.7%), which may be caused by sor-
afenib treatment. Compared with the TACE alone group, the
rates of AEs in the TACE plus sorafenib group resulting from
treatment with TACE were not higher in this study, with no
new safety concerns. As mentioned above, the benefits of
TACE plus sorafenib in comparison with TACE alone in
patients with unresectable HCC, the findings suggested that
TACE plus sorafenib for the treatment of unresectable HCC
illustrated a controllable security and potential efficacy.
Nevertheless, the various treatments and prognostic
options available for patients with HCC are affected by
locating at the tumor stage and the damage degree of liver
function.? It is important for the treatment of patients with
HCC to be accurately assessed and classified. On the one
hand, the BCLC staging system is claimed by the size and
number of tumors, whether there is macrovascular inva-
sion (MVI) or extrahepatic spread (EHS), the stage of liver
cirthosis, and the patient’s performance status.”
According to the BCLC staging system, TACE is the
first recommended as therapeutic strategy for HCC
patients at the intermediate stage,’® and advanced HCC,
or BCLC stage C, or progression resulting from TACE
treatment is cured with systematic treatments such as
sorafenib.*® Although included in the same stage, patients
have different degrees of liver dysfunction and different
tumor burdens, and their prognosis varies greatly, such as
BCLC B stage involving heterogeneity.’®*’ Regarding
patients with intermediate-stage HCC, based on tumor
burden, liver function, and PS, BCLC-B patients identified
subgroups including stage B1, B2, B3 and B4, with clini-
cally relevant different prognosis, and were assessed
whether inclusion of the MELD score was benefit to
prognostic tuning.”’ Thus, a single therapeutic option
may not be suitable for all intermediate-stage patients
and strict prognostic stratification is required to provide
appropriate treatment options. There are many factors that
affect the prognosis, not only the stage of the tumor. In
addition, it has also been reported that type-2 diabetes
mellitus (DM) brings a three-fold risk of HCC, which
seems to have a negative impact on the prognosis and
clinical course of HCC patients independently of the
underlying cause of cirrhosis.”® Advances in molecular
typing have had a significant impact on the diagnosis and
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treatment of HCC, especially on the prognosis of patients
with HCC.** It is currently uncertain which patients will
benefit from TACE again and which need to be switched
to systemic therapy if the disease progresses. The
TACTICS trial was the first randomized controlled trial
with positive results from TACE plus sorafenib for unre-
sectable HCC patients without vascular invasion or EHS,
in contrast with the post-TACE, SPACE, and TACE-2
trials. The proportion of BCLC-A and B patients included
in the TACTICS study was close to 89%, which may be
one of the reasons for the longer PFS. The findings imply
that the combination emerges promising, especially for
advanced HCC (BCLC-C, 45.2%) that are generally elimi-
nated from other trials.

With regard to advanced HCC, TACE plus sorafenib in
contrast to sorafenib alone or TACE alone for advanced stage
HCC may further raise our awareness of the real clinical profit
of placing sorafenib into TACE in future studies. On the other
hand, there is evidence that repeated TACE treatment can
increase the incidence of adverse reactions, whose anti-
tumor effect was offset by the negative impact on liver func-
tion in clinical practice.’® The liver function was associated
with prognosis that affect clinical outcome. Interestingly, most
patients have Child-Pugh A liver function in several trials,
including the post-TACE, SPACE, TACE-2, and TACTICS
trials (Child-Pugh <7), which may explain why TACE plus
sorafenib attains promising outcomes for HCC patients at the
intermediate and advanced stages. In addition, the negative
results obtained in the post-TACE, SPACE, and TACE-2 trials
may be due to inadequate definition of disease progression.
“UnTACEable progression” was only defined by Bruix rela-
tively recently, and includes major events such as extensive
liver involvement, MVI/EHS, as well as intrahepatic progres-
sion related to impaired liver function and poor functional
status, which is a contraindication for TACE treatment, and
thus, it should not be used repeatedly in these settings. The
TACTICS trial clearly showed that when TACE was consid-
ered effective for patients, TACE plus sorafenib should be
continued in the intrahepatic progression. According to the
RECICL criteria, patients undergoing Child—Pugh C liver
function, MVI/EHS, excluding intrahepatic progression after
TACE treatment, means that the patient needs to stop TACE
treatment, which is the criterion as unTACEable progression
or TACE refractory. It was found that the TACE plus sorafenib
obtained a superior outcome by significantly prolonging times
to vascular invasion, EHS, and stage progression, suggesting
that TACE plus sorafenib significantly prevented the progres-
sion of intermediate toward advanced-stage HCC*® and

improving prognosis. Therefore, the effective strategy is that
TACE combined with an antiangiogenic agent (sorafenib)
improves the prognosis of HCC patients, prolonging not
only PFS but also OS (Figure 4). Collectively, the indications
for TACE might further be expanded for advanced-stage
HCC, especially with extrahepatic diseases in the combination
of TACE and sorafenib due to the extensive intrahepatic tumor
necrosis by TACE and the targeting extrahepatic disease of
sorafenib. Patients with a poor prognosis tend to have higher
HCC invasiveness, and it may be beneficial for these patients
to start systemic therapy as soon as possible.

It is worth noting the timing of placing sorafenib to
TACE and dosage of sorafenib, which is captured attention
in tumor therapy studies. Three approaches with regard to
the timing of sorafenib administration were proposed by
Strebel.®” The means have been examined for the timing
of placing sorafenib to TACE, as follows: (1) sequential
administration, that is, anti-angiogenesis therapy (eg, sor-
afenib) after the completion of TACE treatment;*>°! (2)
interrupted administration, patients treated with sorafenib
to avoid possible AEs during TACE;*"*** and (3) contin-
uous administration of anti-angiogenesis therapy (eg, sor-
afenib) throughout the embolization process without
interruption before, during, or after TACE.** The first
two means have superiority in decreasing the risk of
bleeding and complications, whereas the benefit of the
third approach of continuous administration is to inhibit
the upregulation of VEGF after TACE, relieving TACE-
induced hypoxia and preventing tumor growth after
TACE. Surprisingly, the results of the TACTICS trial
indicate that continuous administration in TACE plus sor-
afenib prolongs PFS, extending the interval time between
two TACE treatments, thus preventing the deterioration of
liver function usually caused by repeated TACE. In our
study, the median PFS was slightly lower than that of the
TACTICS trial (21 months vs 25.2 months), which may be
associated with the inhibition of VEGF by not taking
sorafenib preoperatively. Thus, the expression levels of
VEGF after TACE and the sensitivity of patients to sor-
afenib should also be recognized in order to make a more
effective treatment plan. In addition, in the post-TACE
trial sorafenib was prescribed at a low dose, with an
average dose of 386 mg, which is significantly lower
than that of 797 mg recommended by the SHARP trial'’
and, along with a short duration of treatment, may be one
of the reasons why TTP was not improved in that trial.
Previous studies have reported that patients with a Child—
Pugh score of 6 points and an ECOG-PS score of 1 before
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sorafenib treatment were prone to liver failure after the
termination of sorafenib treatment.®” Therefore, systemic
therapy should be commenced at an earlier time before
a Child—Pugh score of 5 (Child—Pugh A) is identified and
before refractory TACE. However, the SPACE trial was
designed to conduct TACE at regular intervals, and unne-
cessary TACE may impair liver function or increase the
adverse reactions to sorafenib. In contrast, in the
TACTICS trial, TACE was carried out on-demand, and
repeated TACE treatment was required when the lesion
volume increased by more than 50% of the baseline
volume, which extended the interval time between two
TACE treatments; this trial suggested that TACE com-
bined with sorafenib reduced the degree of liver function
damage. As previously mentioned, it is worth noting the
timing of placing sorafenib to TACE and the dosage of
sorafenib as well as the standard of repeated TACE, in
order to better understand the value of TACE combined
with sorafenib in the treatment of HCC.

The main risk factor for HCC in China is HBV infection,
with most affected patients experiencing underlying liver fibro-
sis or cirrhosis.? A lack of antiviral therapy or TACE might
cause HBV reactivation or liver decompensation.®>** Our
study found that all HCC patients had different degrees of
liver function damage after TACE. Antiviral therapy with
entecavir was performed in 82 patients with HBV/HCV before
TACE treatment. The results of multi-factor analysis showed
that antiviral therapy was an independent predictor of the
efficacy of TACE in the treatment of HCC.®® It was reported
that antiviral therapy reduced the risk of HBV reactivation and
significantly stabilized the liver function of patients after
TACE, thereby reducing the incidence of liver failure and
prolonging the survival rate of patients with advanced
HCC.%>% 1t is worth noting that HBV combined with HCV
infection will increase the risk of HCC. The burden and mor-
tality of HCV-related cirrhosis combined with HCC in most
countries, including Western countries, have increased in the
past decade owing to ageing HCV population, and limited
HCV therapeutic impact.®” This study benefited from its use
of a large cohort of HCC patients with HBV (85 HCC patients
from 80 HBV treatment recipients). But this particular study
population (almost all HBV patients) does not represent a real
limit because there is NOT a higher rate of de novo HCC
occurrence or recurrence after DAA therapy in patients with
previous HCV infection.®® Similarly, it has showed a beneficial
effect and improved survival in HCC patients with HCV who
were offered TACE, compared with whom were not offered
TACE (14 months versus 7 months).®” The therapy strategy

was inspired by the relationship between early HCC staging
and early liver cirrhosis staging and survival improvement, that
is, combining enhanced HCC screening in patients with HCV-
related cirrhosis and DAA treatment of HCC patients could
significantly improve survival.®*®° More importantly, it was
required for the assessment of patient general status, such as the
presence of sarcopenia or Child-Pugh classification and simple
staging by Okuda as valuable tools in assessing the prognosis
of patients.®"" Therefore, antiviral therapy combined with
TACE and sorafenib is an important treatment approach for
HBV/HCV-related HCC, and its focus should be on the selec-
tion of a suitable population according to clinical classification,
HBV/HCYV infection, the patients’ own economic situation,
and molecular prognostic markers.

There are several limitations to our study. First, the
study design was retrospective and there may be selection
or reporting bias. Second, this was a single-center study,
with a limited sample size, and multi-center, large sample
clinical data are required in the future. Moreover, most
patients enrolled in our study had been diagnosed with
Child—Pugh class A/B, BCLC stage B/C, and HBV infec-
tion. The treatment seems to be more clinically effective in
patients with HCC (BCLC-B) and Child—Pugh class
A disease. Further prospective research that it is necessary
to analyze more cases and variables. Finally, the combina-
tion of TACE plus sorafenib therapy could potentially
have a higher efficacy than therapy with TACE alone,
but the efficacy for advanced HCC (BCLC-C), especially
MVI/EHS, should be further determined by increasing the
sample size and performing multi-factor analysis.

Conclusion

It is particularly important to objectively evaluate the
efficacy of tumor treatment, which is required for a more
comprehensive and rigorous evaluation of combination
therapy of TACE and molecular targeted drugs. We used
the end point of unTACEable progression to evaluate PFS
to compare the therapeutic benefits between the combina-
tion of TACE plus sorafenib and treatment with TACE
alone in patients with intermediate- and advanced-stage
HCC. Based on unTACEable progression criteria, the
combination of TACE with sorafenib brings about signifi-
cantly better outcomes than TACE alone in patients with
HCC, which are associated with prolonged progression-
free survival, overall survival, and significantly increased
tumor response rate, illustrating a controllable security and
potential efficacy, with the advantage of extending the
TACE interval to protect the patients’ liver function in
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order to stabilize the tumor cells. Most importantly, it is

worth noting the timing of placing sorafenib to TACE and

the degree of liver function damage as well as the standard
of repeated TACE, to better understand the value of TACE
combined with sorafenib in the treatment of HCC.
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