Aim of the study: To assess the effica-
cy and safety of transcatheter arterial
chemoembolization (TACE) plus S-1
for the treatment of Barcelona Clinic
Liver Cancer (BCLC) Stage B HCC re-
fractory to TACE.

Material and methods: 26 patients
meeting the eligibility criteria were
enrolled. TACE was given on day 1,
and S-1 on days 2-15. Tumor assess-
ment was performed one month later
according to mRECIST. The primary
endpoints were TTP and OS.

Results: Twenty-six patients received
176 TACE interventions in all. Fifteen
patients of TACE plus S-1 received
a total of 55 cycles of treatment of
S-1, with a median of 4 cycles (range,
2-6). The total dose of S-1 was 6165
mg per day, while average was 120 mg
(range, 100-125 mg) for 15 patients
of TACE plus S-1. Median TTP and OS
of TACE plus S-1 were 6 months (95%
Cl: 4.7-7.3) and 18 months (95% Cl:
15.3-24.7), respectively, while TACE
monotherapy was 4 months (95% Cl:
2.4-5.6) and 13 months (95% Cl: 9.8—
16.2), respectively, and significant dif-
ferences were detected. Though there
were higher DCRs in patients of TACE
plus S-1, no significant differences
were detected. A total of 612 adverse
events occurred during the course of
the treatment, 367 in TACE plus S-1
and 245 in TACE mono-therapy. There
were significant differences to anorex-
ia and nausea, but they were tolerable.
Conclusions: TACE plus S-1 in the
present analysis was tolerable and
associated with an interesting TTP
and OS. TACE plus S-1 may be used
as a new treatment method to BCLC
Stage B HCC refractory to TACE.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most usual cancers worldwide.
HCC ranks sixth regarding prevalence and third regarding mortality among ma-
lignant tumours [1]. The international recommendations on the management of
HCC, presented in 2001 [2], adopted by the American Association for the Study
of Liver Diseases (AASLD) in 2005 [3], and recently updated by the European
Association for the Study of Liver (EASL) [4, 5], indicate transcatheter arterial
chemoembolisation (TACE) as the standard of care for patients with BCLC stage
B HCC. This indication is supported basically by several randomised controlled
trials (RCT) [6, 7] and two meta-analyses [8, 9] that demonstrate that TACE im-
proves the overall survival when compared with the best supportive care.

When patients with BCLC stage B HCC fail to profit from TACE, what should
be done? So far, there is no standard recommended. Maybe, the answer is
sorafenib. To our knowledge, sorafenib is the only systemic thttterapy ap-
proved by the United States Food and Drug administration (FDA) for the
treatment of unresectable HCC. Two phase IlI clinical trials have explored the
efficacy and safety of sorafenib in patients with advanced HCC [10, 11]. But,
sorafenib is not suitable for major Chinese patients due to its high number of
adverse reactions. So, what can we do about them?

Based on its potent inhibition of dihydropyrimidine dehydrogenase (DPD),
S-1is expected to be more active than other flouropyrimidines against HCC
with higher DPD activity. China is a developing country, and S-1 is available
within the content of Chinese medical insurance. Recently, some studies have
confirmed the effect of S-1 for HCC. In the study by Furuse, S-1 shows an ac-
ceptable toxicity profile and promising antitumour activity for HCC [12]. In
addition, in the study by Kim, S-1 and platinum combination chemotherapy
showed favourable efficacy and tolerability in advanced HCC [13].

Therefore, we designed this retrospective analysis. The main aim of our
analysis was to assess the efficacy and safety of TACE plus S-1 for the treat-
ment of BCLC Stage B hepatocellular carcinoma refractory to TACE.

Material and methods
Patients

All patients referred to our tertiary hospital with the diagnosis of BCLC
Stage B HCC between August 2012 and April 2015 were included in this
retrospective analysis, and they were refractory to TACE. Patients were di-
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vided into two groups: the TACE plus S-1 group and the
TACE monotherapy group. The flow diagram of the pa-
tient selection procedure can be seen in Fig. 1. Eligible
patients had only received TACE therapy before this
analysis. Further inclusion criteria were as follows: age
> 18 years, a life expectancy of > 3 months, Child-Pugh (CP)
score of < 8, at least one measurable lesion, an Eastern Co-
operative Oncology Group (ECOG) performance status (PS)
score of O, absolute neutrophil count > 1,500/mm?, plate-
let count > 100,000/mm?, haemoglobin > 9 g/dl, partial
thromboplastin time (PTT) within normal limits and inter-
national normalised ratio (INR) < 1.5 upper limit of normal
(ULN), a serum creatinine < 1.5 x ULN, total bilirubin (TBil)
levels of < 4.5 mg/dl, alanine transaminase (ALT) or aspar-
tate transaminase (AST) < 5 x ULN, and alkaline phospha-
tase (ALP) < 4 x ULN.

Written, informed consents was obtained from all pa-
tients with HCC prior to each treatment. The analysis pro-
tocol complied with all the provisions of the Declaration
of Helsinki. This analysis was approved by the Ethics Com-
mittee of the Affiliated Tumour Hospital of Xinjiang Med-
ical University, China, and the need for written informed
consent was waived since the data were analysed anony-
mously and retrospectively.

BCLC stage B hepatocellular carcinoma

The diagnosis of HCC was according to AASLD criteria.
A patient was considered to have a confirmed HCC diag-
nosis when typical hallmark of HCC (hypervascular in the
arterial phase with washout in the portal venous or de-
layed phases) was observed in multi-slice spiral comput-
ed tomography (CT) scan or dynamic contrast-enhanced
magnetic resonance imaging (MRI) on nodules beyond
1 centimetre (cm) in diameter. Biopsy was reserved for
uncertain diagnosis of high-grade dysplastic nodules or
discordant results. The BCLC stage B of HCC included CP
class A or B, asingle nodule > 5 cm or multinodular disease
(> 3 nodules, with at least one lesion > 3 ¢cm), good PS
(PS 0), and no extrahepatic disease or vascular invasion.

TACE S-1 TACE
day12 15 31

Fig. 2. Treatment cycle schedule

Transcatheter arterial chemoembolization and S-1

One cycle of TACE was 1 month. TACE was performed
by selective transarterial chemoembolization in the vessels
feeding the tumour using an emulsion of lipiodol (5-20 ml)
and pirarubicin (20-60 mg) (with or without infusion che-
motherapy with oxaliplatin 50-80 mg), followed by embo-
lisation with absorbable particles of gelatine sponge. One
cycle of S-1 was 14 days. Patients of TACE plus S-1 received
S-130-40 mg/m? bid on day 2 after TACE (day 1) (Fig. 2). Pa-
tients of TACE monotherapy received TACE only (day 1). One
month after the previous TACE, a multi-slice spiral CT of the
upper abdomen and a determination of the a-fetoprotein
(AFP) were performed to assess the need of a consecutive
TACE. After the first time, TACE intervention was performed
on demand. If a follow-up CT scan showed viable tumour
in HCC, another course of TACE was scheduled. When no
change to viable tumour was seen on the CT, TACE was dis-
continued no matter which group. If the CT scan revealed
new lesions, the patient was evaluated for the feasibility
of a new TACE intervention. If new lesions were present in
the liver, the patient was treated as having disease progres-
sion and received the next course of TACE. If new lesions
were seen in extrahepatic sites or major vascular invaded,
the patient could receive TACE as well because there was
no money to fund the treatment of sorafenib. Patients of
TACE plus S-1 choose whether to continue to receive the
treatment of S-1 by themselves when there was disease
progression. The end of the latest follow-up time was Feb-
ruary 2016.

Refractory to transcatheter arterial
chemoembolization

There was no unified definition of “refractory to TACE”.
In the present analysis, the definition of “refractory to
TACE” was regarded as disease progression or a tumour
shrinkage rate of < 25% in hypervascular lesions accord-
ing to the modified Response Evaluation Criteria in Solid
Tumours (MRECIST) after 1-2 months of TACE.

Assessment

The mRECIST criteria were used to assess lesion size
and tumour response. A maximum of two lesions per or-
gan and five lesions in total for one patient, as well as the
presence or absence of distant metastases, were evaluat-
ed using CT or MRl images at the time of therapeutic as-
sessment. The presence or absence of distant metastatic
tumour was recorded in the diagnosis report by assigned
radiologists. According to the mRECIST criteria, the target
response was in consideration of the change in designat-
ed target lesion only. However, overall responses compre-
hensively were in consideration of changes in target and
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Table 1. Baseline characteristics

Variable TACE plus TACE P
S-1 monotherapy value
(n =15) (n=11)

Gender, Male/ 10/5 7/4 1.000

Female (n)

Age, year 61.7 £11.0 62.1+11.6 0.925

(mean + SD)

Tumor size, cm 7.9 +3.8 72+4.4 0.658

(mean + SD)

Tumor number, 3 (1-10) 4 (1-8) 0.854

median (range)

Cirrhosis, case 10 7 1.000

number (n)

Hepatitis B, case 10 8 1.000

number (n)

Hepatitis C, case 1 0 NA

number (n)

a-fetoprotein 8 6 1.000

> 400 ng/m (n)

Total bilirubin, 211454 20.5+7.2 0.786

pumol/

(mean + SD)

Albumin, g/dl 349 +4.6 35.5 +4.1 0.742

(mean + SD)

Alanine 46.8 +21.9 44.6 +17.9 0.781

aminotransferase,

U/l (mean + SD)

Platelets, 103/ul 97.5 +27.4 96.6 +37.6 0.949

(mean + SD)

Prothrombin time, 12.4 +1.9 12.7 +2.1 0.650

second

(mean + SD)

Previous TACE, 3 (1-5) 3 (1-5) 0.808

median (range)

NA — not available

nontarget lesions, as well as new intrahepatic and extra-
hepatic lesions.

Study objectives

The primary endpoints were time to progression (TTP)
and overall survival (OS). TTP was defined as the time from
the start of treatment of this analysis until criteria for pro-
gressive PD were met. OS was measured from the start of
treatment of this analysis until date of death or the end
of follow-up. Patients who were alive or lost to follow-up
were censored at the last date known to be alive. The sec-
ondary endpoints were tumour response (TR) and adverse
events (AEs). TR consisted of complete response (CR), par-
tial response (PR), stable disease (SD) and progression of
disease (PD). Disease control rate (DCR) was defined as
the percentage of subjects achieving either a confirmed
complete, partial or stable tumour response. AEs were
categorised and evaluated according to the American

Common Terminology Criteria for Adverse Events (CTCAE,
version 3.0).

Statistical analyses

We used Statistic Package for the Social Science (SPSS,
version 15.0) for all statistical analyses. For all tests of this
analysis, a P value < 0.05 was considered statistically sig-
nificant. All demographic and clinicopathological data was
prospectively collected in a computer database. Continuous
data were expressed as mean + standard deviation (SD).
Differences between continuous data were analysed using
t test. Differences between categorical data were analysed
using the chi-square test. Survival analysis of TTP and OS
were calculated by the Kaplan-Meier method and group re-
sults were compared using the log-rank test.

Results
Baseline characteristics

A total of 26 patients were screened. Baseline character-
istics are summarised in Table 1. Viral hepatitis accounted for
73% [(10 + 8 + 1)/26] of the underlying causes for HCC, and
the majority were hepatitis B. Cirrhosis, mainly caused by
viral hepatitis, accounted for 65% [(10 + 7)/26]. All patients
only received the treatment of TACE, and median number of
previous TACE of two groups were 3 (range, 1-5). Compared
to the TACE monotherapy, significant differences in the pa-
tient characteristics were not observed in variables (Table 1)
between the two groups. Because of the low incidence of
hepatitis C, statistical inspection was not performed.

Treatment of transcatheter arterial
chemoembolization and S-1

26 patients received 176 TACE interventions in total.
There were 101 cycles in 15 patients of TACE plus S-1 and
75 cycles in 11 patients of TACE monotherapy. And for ev-
ery patient, the mean TACE intervention was 6.8. Patients
of TACE plus S-1 received a mean of 8.1 #3.1 (range, 3-13)
TACE interventions, resulting in a mean dose of oxaliplatin
44.9 +36.7 mg and pirarubicin 33.8 +13.0 mg and lipiodol
10.4 +4.1 ml. Meanwhile, patients of TACE monotherapy re-
ceived a mean of 7.5 +2.4 (range, 4-12) TACE interventions,
resulting in a mean dose of oxaliplatin 49.5 +37.3 mg and
pirarubicin 37.9 £12.4 mg and lipiodol 11.8 +3.4 ml. For S-1,
one cycle was 14 days. 15 patients of TACE plus S-1received
a total of 55 cycles of treatment of S-1, with a median of 4
cycles (range, 2-6). The total dose of S-1 was 6165 mg per
day, while the average was 120 mg (range, 100-125) for 15
patients of TACE plus S-1.

Time to progression

Calculations of TTP were based on 26 patients in two
groups of TACE plus S-1 and TACE monotherapy accord-
ing to mRECIST criteria. Median TTP of TACE plus S-1 was
6 months [95% confidence interval (Cl): 4.7-7.3] while TACE
monotherapy was 4 months (95% Cl: 2.4-5.6). And there
was a significant difference (Table 2). The Kaplan-Meier
survival curves of TTP can be seen in Fig. 3.
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Table 2. TTP and OS

Variable TACE plus S-1 TACE mono-therapy ha P value
month, median (range) month, median (range)
TTP 6 (1-13) 4 (1-5) 4220 0.015
oS 18 (8-31) 13 (7-21) 5.918 0.040
Overall survival Survival functions
Calculations of OS were based on 26 patients in two 1.0
groups according to mRECIST criteria. Median OS of TACE
plus S-1 was 18 months (95% Cl: 15.3-24.7) while TACE
monotherapy was 13 months (95% Cl: 9.8-16.2). Maybe 087
there was an exciting result, but no significant difference
was detected (Table 2). The Kaplan-Meier survival curves T 0.6
of OS can be seen in Fig. 4. After failling to respond to ther- 2
apy of TACE plus S-1, one patient chose the treatment of c
sorafenib and another received combination chemother- 3 047
apy with cisplatin and capecitabine. Three patients were
lost to follow-up because the phone numbers recorded in 02
the medical records were wrong or changed. All patients
were followed up for at least 10 months.
0.0
Tumour response 0 25 5 75 10 125
X TTP (month)
There were 1 CR, 6 PR, 5 SD out of 15 patients of TACE
B o B

plus S-1 and 0 CR, 2 PR, 5 SD out of 11 patients of TACE
monotherapy, respectively. The DCRs of TACE plus S-1 and
TACE monotherapy were 80% (12/15) and 63.6% (7/11),
respectively. Although there were higher DCRs in patients
of TACE plus S-1, no significant differences were detected
(p value = 0.864).

Adverse events

Adverse events were evaluable in 26 patients and 176
treatment cycles of TACE with or without S-1. A total of 612
AEs occurred during the course of the treatment, 367 in
TACE plus S-1and 245 in TACE monotherapy. The usual AEs
of the clinic are shown in Table 3. The highest incidence
of AE was abdominal pain, which 70.3% (71 out of 101) in
TACE plus S-1and 69.3% (52 out of 75) in TACE monothera-
py. Because of the low incidence, statistical inspection was
not performed for diarrhoea, hand-foot syndrome, neurop-
athy, and bleeding. There were no significant difference to
AEs except for anorexia and nausea, which may be due to
S-1. Anorexia and nausea were acceptable because they
could reduce or disappear after supportive therapy.

Discussion

Hepatocellular carcinoma (HCC) is one of the most
common digestive system malignancies in the world.
According to the World Health Organisation (WHO), HCC
accounted for a total of 619,000 deaths in 2002, repre-
senting 2.5% of the deaths worldwide [14]. Incidence rates
in endemic countries such as East Asia and subequato-
rial Africa amount to 15-40/100,000, whereas Western
countries show an incidence of HCC below 5/1,000,000,
although the HCC burden is increasing [15]. For patients

Fig. 3. Time to progression (TTP) curves of TACE plus S-1 group and
TACE monotherapy group

with BCLC stage B HCC who are not candidates for resec-
tion, TACE is safe [16] and the main therapeutic option [17].
Many Chinese patients with BCLC stage B HCC had already
been treated with TACE, and also obtained the certain
effect. However, due to the resistance of tumours, there
were probable refractory to TACE after several cycles. In
other words, tumours were no-responsive to TACE again.
Patients refractory to TACE may have poor prognosis. Cur-
rently, for patients with BCLC stage B HCC refractory to
TACE, there are no criteria used for how to select treatment
to optimise the benefit. Sorafenib maybe recommended
as the standard treatment of BCLC Stage HCC refractory to
TACE. However, sorafenib is a self-paying drug in China. It
costs ¥150,000 (renminbi, RMB) for each patient. In a de-
veloping countries, most patients cannot afford this cost.

Systematic chemotherapy had been recognised as
a palliative treatment option for patients with advanced
HCC [18], such as combination chemotherapy of oxalipla-
tin and S-1[19]. S-1 is a novel oral 5-fluoro-2, 4 (1 h, 3 h)
pyrimidinedione (5-FU) analogue, which contains tega-
fur and two biochemical modulators for 5-FU. Tegafur is
a metabolically activated prodrug of 5-FU, and it is effec-
tive as adjuvant chemotherapy after TACE [20]. 5-Chloro-2,
4-dihydroxypyridine can enhance the pharmacological
actions of 5-FU by inhibiting its degradation by dihydro-
pyrimidine dehydrogenase (DPD). Potassium oxonate is
localised in the mucosal cells of the gastrointestinal tract
after oral administration. By means of suppressing the
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Table 3. Adverse events (AE) [n (%)] Survival Functions
AE TACE plus S-1 TACE P 104
(n =101) mono-therapy  value
(n=75)
0.8 -
Abdominal pain 71(70.3) 52 (69.3) 0.890
Anorexia 25 (24.8) 9 (12.0) 0.034 T 0.6+
>
a
Nausea 40 (39.6) 17 (22.7) 0.018 § 04
Diarrhea 0 (0.0) 1(1.3) NA
0.2
Hyperbilirubinemia 61 (60.4) 47 (62.7) 0.760
0.0
Transa.minase 65 (64.4) 46 (61.3) 0.681 0 1 20 3 0
elevation TTP (month)
Anemia 30 (29.7) 21 (28.0) 0.805 1 2 —=1-consored ——1-consored
Neutropenia 35 (34.7) 22 (29.3) 0.456 Fig. 4. Overall survival (OS) curves of TACE plus S-1 group and TACE
monotherapy group
Thrombocytopenia 42 (41.6) 27 (36.0) 0.453
Hand-foot 0(0.0) 0(0.0) NA controlled by subsequent supportive therapy. Importantly,
syndrome combination therapy with TACE and S-1 did not appear to
Neuropathy 1(1.3) 0(0.0) NA lead to worse AEs than were observed in TACE monothera-
py. Therefore, it was safe to use combination therapy with
Bleeding 0(0.0) 0(0.0) NA TACE and 5-1.

NA — not available

activation of 5-FU in the gastrointestinal tract, it reduces
the incidence of gastrointestinal toxicities [21]. S-1 showed
a better anti-tumour activity and lower toxicity compared
to 5-FU. A phase-I/Il study suggested that S-1 was effec-
tive and had an acceptable toxicity profile in patients with
advanced HCC [12]. With the deepening of the research
on S-1, there were some articles published in 2015. One
article aimed to compare the efficacy of S-1 versus best
supportive care in advanced hepatocellular carcinoma,
and demonstrated that S-1 showed an acceptable safety
profile and benefit in survival in patients with advanced
HCC [22]. Another article demonstrated that although S-1
did not statistically extend OS compared to the placebo in
patients with sorafenib-refractory advanced HCC, the sub-
group analysis showed S-1 has potential to improve OS in
the clinically-important population [23].

Combined TACE and S-1: is there a better curative ef-
fect to HCC? Based on this consideration, we designed this
retrospective analysis to assess the efficacy and safety of
TACE plus S-1 for the treatment of BCLC Stage B HCC when
they were refractory to TACE. In this analysis, a total of 612
AEs occurred during the course of the treatments, 367 in
TACE plus S-1 and 245 in TACE monotherapy. There were
basically no differences between the two groups except
anorexia and nausea. Because of the digestive tract tox-
icity, we consider the differences of anorexia and nausea
should be due to S-1. But anorexia and nausea could be

There was also satisfactory TTP in this analysis.
Median TTP was 6 months (range, 1-13 months) in
group of TACE and S-1 versus 4 months (range, 1-5
months) in the TACE monotherapy group. And there
was a significant difference between the two (p = 0.015,
< 0.05). As another kind of combination therapy, a study in
Asia of the combination of TACE with sorafenib in patients
with HCC study (START) showed a median TTP was 415
days (approximately 13.8 months) [24]. START was a phase
2, investigator-initiated, open-label, prospective sin-
gle-arm multi-centre trial, which investigated the efficacy
and safety of sorafenib combined with TACE in Southeast
Asian patients with HCC, and its study population was
BCLC stage B and A HCC. The difference was only BCLC
Stage B HCC selected in the present analysis. Furthermore,
the entire patients in our analysis were refractory to pre-
vious TACE. In another study, the median TTP reported for
that study was 5.4 months (162 days) for the TACE plus
sorafenib group compared to 3.7 months (111 days) in the
placebo group [25]. Therefore, the Median TTP of TACE and
S-1 of 6 months was favourable.

Different studies have shown different overall survivals
(0S) in patients with BCLC stage B HCC, because of dif-
ferent influence factors. In the study by Bruix, median OS
was 16—-20 months [5]. However, the BCLC group reported
a median OS of nearly 48 months for highly selected BCLC
stage B HCC patients treated with DEB-TACE [26]. In our
analysis, median OS of TACE plus S-1 was 18 months (95%
Cl: 15.3-24.7) while TACE monotherapy was 13 months
(95% Cl: 9.8-16.2). According to a 20-year survey on BCLC
stage B HCC patients, who accepted TACE, the median OS
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was 25 months (Cl: 22-28 months) with a 5-year survival
of 18% [27]. It showed that TACE was an efficient option,
with higher OS than for best supportive care (BSC), for
selected patients with BCLC stage B HCC who were not
eligible for radical treatments (for example, resection and
radio-frequency ablation). Possibly based on a subclassi-
fication of BCLC stage B HCC, TACE was associated with
an OS higher than expected. This indicated the need for
a multidisciplinary evaluation of the BCLC stage B HCC pa-
tients to identify different prognostic subgroups, and pro-
vide individualised treatment strategies.

The DCRs of TACE plus S-1 and TACE monotherapy were
80% (12/15) and 63.6% (7/11), respectively, in this analy-
sis. In a study of HCC patients refractory to TACE, the DCR
(CD+PR+SD) was 60.4% in the sorafenib group and 28.8%
in the group of hepatic arterial infusion chemotherapy
(HAIC) using cisplatin group [28]. It showed when com-
pared with HAIC using cisplatin, that sorafenib (a molecu-
lar targeted drug) demonstrated a significantly higher DCR
in patients refractory to TACE (p = 0.001). Compared to this
figure of 60.4%, the DCR of 80.0% in the present analy-
sis seemed to be higher. But the two were not in a same
study, and having different baseline data, a statistical
comparison was not suitable. However, the DCR of 80.0%
was exciting in patients with BCLC Stage B HCC refracto-
ry to TACE. It strengthened our confidence to do further
research. Differences in gene expression of hepatocellular
carcinoma might be an important direction [29].

The retrospective nature and small sample size of pa-
tients included are the main limitation of our analysis.
It was only small study (only 26 cases: 15 cases in TACE
plus S-1 group and 11 cases in TACE monotherapy group)
form single center. Statistical analysis in this case is very
limited. The study group is too small to be able to draw
any conclusions. We need first: a retrospective analysis of
a large group from various centres and second: a prospec-
tive, more advanced trial with clearly more rigorous report-
ing and data monitoring or more cases from other centres.

In conclusion, TACE plus S-1in the present analysis was
tolerable and associated with an interesting TTP and OS.
In the future, TACE plus S-1 may be used as a treatment
method for BCLC Stage B HCC refractory to TACE.
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