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Abstract

Background Sorafenib might prevent hepatocellular car-

cinoma (HCC) recurrence caused by the promotion of

neoangiogenesis after transarterial chemoembolization

(TACE).

Objectives To evaluate the efficacy and safety of TACE

followed by sorafenib for treating advanced HCC.

Patients and Methods We retrospectively analyzed 95

advanced HCC patients treated with TACE between July

2008 and December 2012 at our institution. Twenty-four

patients received TACE followed by sorafenib within

14 days (S-TACE) and 71 received TACE alone. Pro-

gression-free survival (PFS) and cumulative survival from

the time of non-responsiveness to TACE were compared

between groups and predictive factors for PFS were

analyzed.

Results The median patient age was 72.2 years and 74

patients were male (77.9 %). Although median tumor size

was similar between groups, the mean tumor number was

significantly higher in the S-TACE versus TACE-alone

group (16 vs. 8, P = 0.04). The number of prior treatments

was significantly higher in the S-TACE group. Other

baseline variables were similar. There were two severe

adverse events in the S-TACE group and none in the

TACE-alone group. Median PFS (189 vs. 106 days,

P = 0.02) and median overall survival time (861 vs.

467 days, P = 0.01) from the time of non-responsiveness

to TACE were significantly longer with S-TACE than

TACE alone. Adjusting for significant factors in univariate

analysis, multivariate analysis indicated that sorafenib

administration, tumor size, and alanine transaminase were

independent predictors of PFS.

Conclusion TACE followed by sorafenib significantly

improved PFS and survival in patients with advanced HCC

unresponsive to TACE.

Key Points

TACE followed by sorafenib improved PFS and

survival from time of non-responsiveness to TACE

in patients with advanced HCC.

HCC patients treated with S-TACE had a higher

median number of tumors than did those treated with

TACE alone.

Independent factors for increased survival were the

administration of sorafenib, tumor size, and alanine

transaminase levels.

1 Introduction

Hepatocellular carcinoma (HCC) is the second most com-

mon cause of cancer-related death worldwide [1]. Risk

factors associated with HCC include old age and persistent

infection with hepatitis B virus (HBV) or hepatitis C virus

(HCV). Patients with HCV-associated liver cirrhosis have a

five times higher risk of developing HCC than patients with

HBV-associated liver cirrhosis. The annual mortality rate

of HCC was approximately 750,000 deaths worldwide in
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2012 [1]. Recent epidemiological studies reported a high

prevalence of HCC in Asia and Africa, which is explained

by the high incidence of HBV in these regions [2], and a

high prevalence in Japan because of the high incidence of

HCV [3]. However, the incidence of HCC is also

increasing in Western countries [3–5].

Of note, Japan has one of the highest rates of HCC

compared with other developed countries [6]. Risk factors

for HCC in Japan include older age ([40 years), male sex,

having advanced fibrosis, and being positive for viral

hepatitis markers [7–9]. The relatively high mean age of

the Japanese population and the high number of HCV

carriers might explain why the annual carcinogenesis rate

in patients with type C cirrhosis is higher in Japan (7–8 %)

than in developed Western countries (1–3 %) [10].

In addition to virus-related HCC, non-virus-related liver

cirrhosis disorders including nonalcoholic steatohepatitis

and alcoholic liver disease are also risk factors for devel-

oping HCC. In Japan, approximately 5–20 % of HCC cases

are negative for HBV or HCV markers, and non-viral

associated cases of HCC associated with insulin resistance

and fatty liver disease are increasing [11, 12].

In Western countries, HCC is diagnosed early in

30–40 % of cases and early treatment prolongs patient

survival [13]. In Japan, a nationwide surveillance program

for HCC has been initiated and 65 % of HCC patients are

detected at early stages allowing curative surgical treat-

ment [14].

Currently, there is a lack of effective systemic therapy

for the treatment of advanced HCC, and therefore patients

who present with advanced HCC are difficult to cure and

have a poor prognosis. Although there is an initial benefi-

cial response in HCC patients receiving surgery, the

recurrence rate of HCC after surgery is 60 % over 5 years

[15, 16]. The standard first-line treatment for advanced

HCC is transcatheter arterial chemoembolization (TACE),

which is frequently performed in HCC patients deemed

ineligible for surgery and in patients with HCC recurrence

[17]. TACE is used to induce hepatic artery occlusion of

HCCs, thus blocking the blood supply to tumor cells and

inhibiting tumor growth. TACE is often used in combina-

tion with various chemotherapy agents. Previous random-

ized clinical trials reported that TACE prevented HCC

recurrence for up to 6 months after surgery [18, 19], and

improved survival rates (1 year = 82 % and 2 years =

63 % [18]; 1 year = 57 %, 2 years = 31 %, and 3 years =

26 % [20]).

Despite these findings, some patients are unresponsive to

TACE and do not show a prolonged time to progression/

recurrence of HCC [21, 22]. Furthermore, although TACE

can influence tumor progression, partial responses were

observed in 15–55 % of patients [23], and HCC can recur

after TACE [9, 21]. Despite its repeated use, TACE

eventually fails to provide clinical benefit and the patient’s

status is termed TACE failure/refractoriness, as first

described by the Japanese Society of Hepatology (JSH) [21].

Recently, the revised JSH guidelines defined TACE

failure as an ‘‘insufficient response after C2 consecutive

TACE procedures that is evident on response evaluation

computed tomography or magnetic resonance imaging

after 1–3 months, even after chemotherapeutic agents have

been changed and/or the feeding artery has been reana-

lyzed’’ [24].

Furthermore, TACE is associated with elevated vascular

endothelial growth factor (VEGF) concentrations that

might have a role in neoangiogenesis and functional liver

recovery, and thus encourage repeat tumor growth [25–28].

Therefore, there is a need to enhance the methodology of

TACE or identify alternative treatments for advanced

HCC.

Sorafenib is a multikinase inhibitor that inhibits the Raf–

MEK–ERK signaling pathway to inhibit tumor cell pro-

liferation and blocks VEGF receptors (VEGFRs) to prevent

neoangiogenesis [29]. Sorafenib has been investigated as

an anticancer drug with antiproliferative and antiangio-

genic properties and was shown to have benefits in pre-

clinical studies of renal cell, hepatocellular, breast, and

colorectal carcinomas [27]. It was approved for the treat-

ment of advanced liver cancer in Western countries in 2007

after a phase III trial showed it increased the median

overall survival (OS) time in HCC patients (sorafenib vs.

placebo: 10.7 vs. 7.9 months; hazard ratio [HR] 0.69, 95 %

confidence interval [CI] 0.55–0.87, P\ 0.001) [30]. An

Asia Pacific phase III trial of HCC patients also showed

that sorafenib increased the median OS time (sorafenib vs.

placebo: 6.5 vs. 4.2 months, HR 0.68, 95 % CI 0.50 -

0.93, P\ 0.014), increased the time to progression, and

was well tolerated [31]. Previous studies of sorafenib in

patients who were unresponsive to TACE or when used as

maintenance therapy in patients with advanced HCC

demonstrated increased OS time and time to progression

versus patients who received hepatic arterial infusion

chemotherapy using cisplatin [32], patients who continued

TACE [33], or those receiving placebo [34].

A Japanese retrospective comparative study demon-

strated no statistically significant difference in the OS time

between HCC patients who received sorafenib or TACE

monotherapy [35]. The findings of the Japanese study by

Nishikawa et al. [35] are in line with reports of previous

studies using a combined concurrent administration of

TACE and sorafenib in the USA [28, 36], China [37, 38],

and Germany [39]. Other studies have demonstrated the

benefit of sequential therapy of TACE followed by sor-

afenib on prolonging the time from TACE to disease pro-

gression in Italy [40], and TACE with interrupted dosing of

sorafenib in China/Korea/Taiwan [41].
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Meta-analyses of combined TACE and sorafenib treat-

ment have reported conflicting data. A systematic review

and meta-analysis of combined TACE and sorafenib trials

by Liu et al. [42] indicated that combination therapy might

increase time to progression but not OS time in unre-

sectable HCC patients when compared with TACE alone.

However, another systematic review and meta-analysis by

Yang et al. [43] suggested that the combined treatment

improved OS time, time to progression, and treatment

responses compared with TACE alone.

Although the administration of sorafenib following

TACE might prevent HCC recurrence caused by the pro-

motion of neoangiogenesis by TACE-induced neoangio-

genesis, it is currently unclear whether the use of TACE

followed by sorafenib provides additional survival benefits

to HCC patients compared with TACE alone. Therefore,

this retrospective study evaluated the efficacy and safety of

TACE followed by sorafenib in Japanese patients with

advanced HCC who became non-responsive to TACE.

2 Methods

2.1 Patients

In this retrospective study, 95 patients with advanced HCC

treated with TACE were enrolled between July 2008 and

December 2012 at the Department of Gastroenterology,

Mitsui Memorial Hospital, Tokyo, Japan. The patients

were followed up until December 2014. The inclusion

criteria included HCC patients, some of whom were pre-

viously non-responsive to TACE [experiencing progressive

disease (PD) at least twice with conventional TACE]. PD

was defined according to the modified Response Evaluation

Criteria In Solid Tumors (RECIST) criteria for HCC [44].

Exclusion criteria included patients of Child–Pugh class C,

those under 20 years of age, pregnancy, or those with an

allergy to sorafenib.

Of the 95 patients, 24 patients who were previously non-

responsive responsive to TACE were treated with TACE

followed by sorafenib (S-TACE group), and 71 patients

who were responsive to TACE were treated with TACE

alone (TACE-alone group). Patients were divided into

groups depending on whether they became TACE unre-

sponsive during the follow-up period. Patients attended

follow-up every month, which consisted of blood tests

including tumor makers, and contrast-enhanced computed

tomography (CT) or magnetic resonance imaging (MRI)

every 2–4 months. Thus, patients who were TACE-unre-

sponsive were administered sorafenib from January 2010

onwards. Because sorafenib use was started from August

2009 in our institute, the duration of treatment was shorter

in some cases in the S-TACE group.

The oral administration of sorafenib was started within

2 weeks after TACE because TACE induced the transient

elevation of liver enzymes and fever. The starting dose of

sorafenib was 400 mg/day. If patient side effects were

acceptable after 1 week of administration as assessed by

the Common Terminology Criteria for Adverse Events

v4.0 (CTCAE)\ grade 2, the dosage was increased to

600 mg. If patient side effects were acceptable even after

the dosage was increased to 600 mg for 1 week, the dosage

was finally increased to 800 mg.

We compared the progression-free survival (PFS) and

OS time between the TACE and S-TACE groups and

determined the factors associated with PFS.

Written informed consent was obtained from all patients

when they began treatment for HCC, but was not required

for the present analyses. The study protocol followed all

appropriate guidelines according to the Declaration of

Helsinki. As this was a retrospective study, institutional

ethics committee approval was not required.

2.2 Diagnosis of Hepatocellular Carcinoma (HCC)

HCC diagnosis was based on typical findings on imaging

studies such as arterial hyperattenuation and portal

hypoattenuation by contrast-enhanced dynamic CT or

gadolinium ethoxybenzyl diethylenetriamine pentaacetic

acid MRI.

2.3 Transarterial Chemoembolization (TACE)

Procedure

TACE was performed on an inpatient basis. First, a 4-Fr

modified Shepherd-hook catheter and a 4-Fr hepatic-curve

catheter were placed in the celiac artery, through the bilateral

femoral arteries, according to Seldinger’s method. Digital

subtraction angiography was performed from the celiac

artery to evaluate hepatic artery anatomy. A micro-catheter

was inserted through the 4-Fr catheter and placed in the

proper or common hepatic artery for hepatic arteriography.

The procedure used 3.0 mL of contrast medium, 30 mg of

doxorubicin (Adriacin; Kyowa Hakko Kirin, Tokyo, Japan),

and 3.0 mL of iodized oil (Lipiodol Ultra-Fluid; Guerbet

Japan, Tokyo, Japan) or Milipratin 70 mg with 4.0 mL of

iodized oil or CDDP100 mg and 10.0 mLof iodized oil. The

amounts of contrast medium and iodized oil in this suspen-

sion were arbitrarily adjusted according to tumor size. This

agent was injected into each feeder artery of the HCC, fol-

lowed by an infusion of gelatin sponge particles.

2.4 Study Endpoints

The primary endpoint of the study was PFS in the TACE-

alone and S-TACE groups. The secondary endpoint was
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the survival time from the point of non-responsiveness to

TACE in patients with HCC.

2.5 Adverse Events

CTCAE was used to determine the severity of adverse

events, which were classified as grade I to IV [45]. Adverse

events were collected from the patients’ medical records.

2.6 Statistical Analysis

Categorical variables were compared by Fisher’s exact test.

Continuous variables were compared using the unpaired

Student’s t test. Each survival rate was estimated using the

Kaplan–Meier method comparing values with the log-rank

test. To elucidate the risk factors that affected PFS, we

tested the same variables used in regression analysis

obtained at the time of entry by univariate Cox’s propor-

tional hazard regression analysis. Multivariate Cox’s pro-

portional hazard regression analysis was also performed to

assess the risk for PFS with variables that had a P value

\0.05 in the univariate analyses. Statistical analyses were

performed using StatView version 5.0. A P value of\0.05

was considered statistically significant (Fig. 1).

3 Results

The mean age of patients was 72.2 years and was not

significantly different between the S-TACE and TACE-

alone groups (70.0 vs. 72.9 years). Previous treatments

administered to HCC patients included TACE (mean 1.6

times), radiofrequency ablation (mean 2.2 times), and

resection in 11 patients. Overall, 74 patients were male

(77.9 %) (Table 1). Of note, most patients had intermediate

HCC (stage I: n = 3; stage II: n = 30; stage III: n = 55;

stage IVa: n = 3; and stage IVb: n = 4). The S-TACE

group included significantly more patients with HCC stage

III, IVa, or IVb than did the TACE-alone group

(P = 0.046) (Table 1). Although the median tumor size

was 25 mm in the S-TACE group and 23 mm in the

TACE-alone group (P = 0.91), the median number of

tumors was significantly greater in the S-TACE group (7

vs. 4, P\ 0.01). The median number (range) of prior

treatments was also significantly higher in the S-TACE

group than in the TACE-alone group in terms of both

TACE (2 [1–3] vs. 1 [0–2], P\ 0.01) and radiofrequency

ablation (4 [1–5] vs. 1 [0–3], P\ 0.01). Liver function,

blood biochemistry, and tumor markers were not signifi-

cantly different between the two groups (Table 2). The

primary endpoint was median PFS, which was significantly

longer in the S-TACE group (n = 24) than in the TACE-

alone group (n = 71) (189 vs. 106 days, P\ 0.01)

(Fig. 1). The median survival time in patients unresponsive

to TACE was significantly longer in the S-TACE group

than in the TACE-alone group (861 vs. 467 days,

P\ 0.01) (Fig. 2).

After adjusting for relevant confounding factors, Cox

hazard proportional multivariate analysis indicated that the

administration of sorafenib (HR 0.38, P\ 0.01), tumor

diameter (per 10 mm, HR 1.12, P\ 0.01), and alanine

transaminase levels (per 10 IU/ml, HR 1.04, P\ 0.01)

were independently associated with PFS in patients unre-

sponsive to TACE (Table 3). There were no factors that

were independently associated with OS time in patients

unresponsive to TACE (data not shown).

Factors that contributed to survival time from the time-

point of non-responsiveness to TACE were administration

of sorafenib (HR 0.43, P\ 0.01), tumor diameter (per

10 mm, HR 1.15, P\ 0.01), and albumin levels (per 1.0 g/

dL, HR 0.53, P = 0.01) (Table 4). Age and sex were

included in the univariate analysis but did not retain sta-

tistical significance (data not shown); therefore, they were

not included in the multivariate analysis. In addition, dis-

ease stage was not included in the model because tumor

diameter and tumor number, which indicate disease

severity, were included.

The majority of adverse events related to sorafenib, as

determined by CTCAE version 4, in the TACE-alone or

S-TACE groups were classified as Grade 1 or 2 and

included hand foot syndrome, rash, diarrhea, fatigue, and

hypertension. There were two severe adverse events in the

S-TACE group (Grade 3 liver dysfunction: n = 1; Grade 4

liver dysfunction: n = 1). There were no serious adverse

events, or adverse events greater than grade 2, in the

TACE-alone group. Therefore, the tolerability of TACE

was not affected by the addition of sorafenib to the
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Fig. 1 Progression-free survival. The median progression-free sur-

vival is shown as a dotted line *P\ 0.01 compared with S-TACE.

TACE transarterial chemoembolization, S-TACE TACE followed by

sorafenib
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treatment protocol. In addition, portal or hepatic vein

invasion occurred in two patients in the TACE group and in

one patient in the S-TACE group.

Table 1 Patient characteristics Variables S-TACE (n = 24) TACE alone (n = 71) P value

Age (years) 70.0 (65.3–75.2) 72.9 (68.7–77.6) 0.07

Male 20 (83.3 %) 54 (76.1 %) 0.50

HCV-Ab positive 18 (75.0 %) 48 (67.6 %) 0.61

Child–Pugh class A 17 (70.8 %) 40 (56.3 %) 0.24

Stage III, IVa, or IVb HCC 20 (83.3 %) 42 (59.2 %) 0.046

History of liver resection 4 (16.7 %) 8 (11.3 %) 0.90

History of RFA (median, range) 4 (1–5) 1 (0–3) \0.01

History of TACE (median, range) 2 (1–3) 1 (0–2) \0.01

Values are expressed as n (%) or median (range)

TACE transarterial chemoembolization, S-TACE TACE followed by sorafenib, HCV hepatitis C virus, HCC

hepatocellular carcinoma, RFA radiofrequency ablation

Table 2 Laboratory data Variables S-TACE (n = 24) TACE alone (n = 71) P value

ALB (g/dL) 3.8 (3.6–4.1) 3.6 (3.3–4.1) 0.11

ALT (IU/L) 65 (29–82) 52 (24–54) 0.39

T.Bil (mg/dL) 1.1 (0.8–1.2) 0.8 (0.6–1.2) 0.17

Plt (9104/lL) 12.4 (8.5–14.3) 12.0 (8.0–15.3) 0.51

PT (%) 74 (64–80) 72 (62–82) 0.43

AFP (ng/mL) 50 (18–445) 29 (6–223) 0.50

DCP (mAU/mL) 195 (62–973) 74 (28–680) 0.58

Values are expressed as median (range)

TACE transarterial chemoembolization, S-TACE TACE followed by sorafenib, ALB albumin, ALT alanine

aminotransferase, T.Bil total bilirubin, Plt platelets, PT prothrombin time, AFP alpha-fetoprotein, DCP des-

gamma-carboxy prothrombin

Survival time from non-responsive to TACE
(ST-from-TACE)

S-TACE n = 24

TACE-alone n = 71

No at risk

S-TACE

TACE-alone

Day

71

24

28

22 10 1

10 2

0

0.2

0.4

0.6

0.8

1

0 500 1000 1500 2000 2500 3000

Fig. 2 Overall survival time from non-responsive to TACE. The

median overall survival time is shown as a dotted line *P\ 0.01

compared with S-TACE. TACE transarterial chemoembolization, S-

TACE TACE followed by sorafenib

Table 3 Factors contributing to progression-free survival

Variable HR (95 % CI) P value

Use of sorafenib 0.38 (0.22–0.63) \0.01

Tumor size (per 10 mm) 1.12 (1.04–1.20) \0.01

ALT (per 10 IU/L) 1.04 (1.01–1.06) \0.01

Values are expressed as median (range)

CI confidence interval, ALT alanine aminotransferase, HR hazard

ratio

Table 4 Factors contributing to overall survival time from non-re-

sponsiveness to TACE

Variable HR (95 % CI) P value

Use of sorafenib 0.43 (0.24–0.76) \0.01

Tumor diameter (per 10 mm) 1.15 (1.04–1.26) \0.01

ALB (per 1.0 g/dL) 0.53 (0.33–0.87) 0.01

T.Bil (per 1.0 mg/dL) 1.08 (0.99–1.17) 0.07

TACE transarterial chemoembolization, CI confidence interval, ALB

albumin, T.Bil total bilirubin, HR hazard ratio
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HCC patients in the S-TACE group received oral

administration of 400 mg/day sorafenib with a median

administration time of 412 days. The sorafenib dose was

reduced in three patients (200 mg/day) and increased in

seven patients (600 mg, N = 5; 800 mg, N = 2). Sorafenib

was stopped in one patient because of Grade 4 liver injury

and in 11 patients because of disease progression. During

the follow-up period, 24 patients received additional

TACE.

Patients who only received one TACE before being

declared unresponsive in the S-TACE group had developed

extra-hepatic metastasis.

4 Discussion

This retrospective study investigated the effectiveness,

safety, and survival effects of TACE followed by the

administration of oral sorafenib in Japanese TACE non-

responder HCC patients and compared them with patients

receiving TACE alone. We found that treatment with TACE

followed by sorafenib significantly improved the survival

time and PFS in patients unresponsive to TACE compared

with those receiving TACE alone, and was well tolerated.

These findings confirmed those reported by many previous

studies using TACE monotherapy in terms of its efficacy

and safety [9, 17, 22, 23, 46–48]. In addition, the PFS and

time to progression were significantly longer in the S-TACE

group compared with the TACE-alone group in the current

study, consistent with previous studies of combined TACE

plus sorafenib or sequential TACE plus sorafenib in non-

responsive HCC patients [28, 33, 36–41, 46].

Currently, the first-line treatments for intermediate/ad-

vanced HCC in Japan include TACE, hepatic arterial

infusion chemotherapy (HAIC)/transcatheter arterial infu-

sion (TAI), or sorafenib monotherapy. Although the use of

TACE is beneficial in patients with advanced disease, HCC

recurs in some patients because the devascularization effect

of TACE is transient. Furthermore, the survival benefit of

sorafenib decreases over time and the response rates are

often poor. It was previously shown that sustained TACE

treatment was more likely to cause liver failure than

symptomatic treatments. Furthermore, because multiple

TACE administration has a negative effect on liver func-

tion requiring treatment to be stopped in some patients, this

might allow the potential regrowth or metastases of the

tumor [20, 49]. Therefore, it is important to determine

which patients might respond to multiple TACE treatment

to choose the correct treatment modality for specific HCC

patients: TACE, sorafenib, combined treatment, or

sequential treatment. Moreover, because the repetition of

TACE causes a deterioration in liver function, it might

have negative effects, meaning that subsequent therapies

are necessary [22, 50, 51].

In Japan, the JSH guidelines have shifted from TACE

towards other approaches including TAI/HAIC or sor-

afenib, which is recommended as a standard therapy for

patients with intermediate HCC who are non-responsive to

two procedures of TACE (defined as a ‘‘TACE non-re-

sponder’’ in Japan) [24].

Currently, there is no global standard definition of

TACE failure and the treatment of TACE non-responders

is controversial. A beneficial effect of HAIC with cisplatin

for TACE non-responders was reported to be not inferior to

sorafenib [52]. In contrast, another study indicated that

sorafenib had a better disease control rate, longer time to

progression and increased OS time in TACE non-respon-

ders compared with HAIC plus cisplatin [31]. Many studies

have reported the beneficial effects of sorafenib for the

treatment of TACE non-responders [32, 33, 52, 53].

However, continuing sorafenib therapy is not possible in

most HCC patients because of progressive disease and

impaired hepatic function. Therefore, some studies have

investigated the use of alternative systemic therapies to

follow sorafenib. A recent small study demonstrated that

sorafenib therapy followed by TAI/HAIC induced partial

responses and stable disease in some TACE non-respon-

ders [54].

Taken together, the findings from these studies and the

results from the current retrospective study indicate that

TACE non-responder patients with intermediate HCC may

be candidates for sorafenib therapy followed by TAI/

HAIC. However, there is no good evidence for the effec-

tive simultaneous combination therapy of TACE and sor-

afenib [22].

Another consideration for TACE plus sorafenib therapy

is the timing of administration. Following TACE, local

concentrations of VEGF might become elevated, which

might aid neoangiogenesis, a process implicated in the

growth of HCC. Therefore, because sorafenib has antian-

giogenic and antiproliferative effects, maintenance therapy

for HCC often consists of TACE followed by sorafenib.

Based on these effects, the administration of sorafenib after

TACE is expected to inhibit the increase in VEGF sig-

naling and prevent angiogenesis [25–28]. Furthermore, the

inhibitory effect of TACE followed by sorafenib on tumor

recurrence may extend the interval between TACE proce-

dures [40]. Therefore, the correct timing for the initiation

of sorafenib therapy after TACE is critical [22, 24, 46].

This is highlighted in a report by Kudo et al. [46], which

indicated that starting sorafenib treatment too late after

TACE did not affect the time to progression/recurrence,

possibly because the pro-tumor effects of increased VEGF

had already occurred.
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Most of the adverse events reported in the current study

were of CTCAE Grade 1 or 2, and occurred in both groups.

Only one Grade 3 event and one Grade 4 event were

observed, both of which were liver dysfunction, indicating

that TACE followed by sorafenib was well tolerated by

Japanese TACE non-responder HCC patients. A previous

study indicated that sorafenib was responsible for most

adverse events [28] because they were similar to those

observed in a sorafenib monotherapy trial. In that study, 23

of 35 patients discontinued treatment, of which 17 were

due to adverse events and 2 were due to the patient’s

decision [28]. Therefore, potential adverse events might be

managed by adjusting the dose of sorafenib.

This study had a number of limitations, including the

relatively small number of non-randomized patients

enrolled, the retrospective nature of the study, and the

different treatment periods assessed; however, the safety

and effectiveness results were in line with previous ran-

domized trials.

5 Conclusion

In conclusion, this study demonstrated that even in patients

with advanced HCC tumors and poor prognoses, the

administration of TACE followed by sorafenib signifi-

cantly improved the survival time and PFS in patients

unresponsive to TACE, and was safe with few adverse

events.
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