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Abstract
Objectives To date, there is no approved second-line treatment for patients dismissing sorafenib or ineligible for this treatment, so
it would be useful to find an effective alternative treatment option. The aim of our study was to evaluate safety, feasibility and
effectiveness of transarterial chemoembolisation with degradable starch microspheres (DSM-TACE) in the treatment of patients
with advanced hepatocellular carcinoma (HCC) dismissing or ineligible for multikinase-inhibitor chemotherapy administration
(sorafenib) due to unbearable side effects or clinical contraindications.
Methods Forty consecutive BCLC stage B or C patients (31 male; age, 70.6 ± 13.6 years), with intermediate or locally advanced
HCC dismissing or ineligible for sorafenib administration, who underwent DSM-TACE treatment cycle via lobar approach were
prospectively enrolled. Tumour response was evaluated on multidetector computed tomography based on mRECIST criteria.
Primary endpoints were safety, tolerance and overall disease control (ODC); secondary endpoints were progression-free survival
(PFS) and overall survival (OS).
Results Technical success was achieved in all patients. No intra/peri-procedural death/major complications occurred. No signs of
liver failure or systemic toxicity were detected. At 1-year follow-up, ODC of 52.5% was registered. PFS was 6.4 months with a
median OS of 11.3 months.
Conclusions DSM-TACE is safe and effective as a second-line treatment in HCC patients dismissing or ineligible for sorafenib.
Key Points
• DSM-TACE is safe and effective as second-line treatment in HCC patients dismissing or ineligible for sorafenib
• DSM-TACE allows the temporary occlusion of the smaller arterial vessels, improving overall therapeutic effectiveness by
reducing the immediate wash-out of the cytostatic agent
• DSM-TACE also decreases the risk of systemic toxicity and post-embolic syndrome
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Abbreviations
BCLC-B Barcelona Clinic Liver Cancer stage B
BCLC-C Barcelona Clinic Liver Cancer stage C
CR Complete response
DSM-TACE Degradable starch microspheres –

transarterial chemoembolisation
ECOG Eastern Cooperative Oncology Group
HCC Hepatocellular carcinoma
JSH Japan Society of Hepatology
ODC Overall disease control
ORR Overall response rate
OS Overall survival
PFS Progression free survival
PR Partial response
SD Stable disease
SIRT Selective internal radiotherapy

Introduction

Sorafenib treatment is the only available option for well-
moderate compensated cirrhotic patients with Barcelona
Clinic Liver Cancer stage B (BCLC-C) advanced hepatocel-
lular carcinoma (HCC) stage or with BCLC-B intermediate
HCC with tumour progressing after ineffective loco-regional
therapies [1–9]. However, sorafenib treatment has no effects
on the symptomatic time to progression of tumour and shows
a low rate of objective responses [7]. Furthermore, the
SHARP Investigators Study Group reported an overall occur-
rence of treatment-related adverse events, such as diarrhoea
and hand-foot skin reaction, as high as 80% in the sorafenib
group [7, 8]. This results in permanent treatment discontinua-
tion in about 15% of the cases in the phase III trials leading to
drug authorisation in USA and Europe [7, 8]. The rate of
treatment discontinuation due to adverse events seems to be
higher in field practice studies, as also confirmed by SOFIA
study group [10]. In detail, in this study, 269 Child-Pugh A-B
patients treated with sorafenib for advanced HCC had to in-
terrupt treatment because of the onset of adverse events or
liver dysfunction. In another recent study, the rate of perma-
nent sorafenib discontinuation due to adverse events was 23%
in a cohort of 140 patients in whom the beneficial impact of
sorafenib dose reduction was evaluated in a subgroup of pa-
tients [11]. Furthermore, in clinical practice, some patients
cannot be safely referred to this therapy because of advanced
age, poor compliance or coexistence of severe comorbidities
such as heart or respiratory failure.

However, to date, there is no approved second-line treat-
ment in patients dismissing sorafenib or ineligible for this
treatment so that it would be useful to find an effective alter-
native treatment option.

A new technique of intra-arterial hepatic chemoembolisation
with degradable starch microspheres (DSM-TACE) was

introduced; only few published data are available on the thera-
peutic efficacy of DSMchemoembolisation for HCC treatment,
all obtained with the only degradable microspheres
(EmboCept; PharmaCept, Berlin-Schöneberg, Germany) cur-
rently available in the market. Degradable starch microspheres
(DSMs) consist of a three-dimensional, cross-linked hydrophil-
ic starch matrix, which swells heavily in a water suspension
environment and are completely degradable by amylase,
allowing to obtain a transient occlusion of small arteries
reaching the arteriolar or capillary level, due to their 50 μm
diameter (45 ±7 μm), at which they lodge. With a half-life of
approximately 40 min, the arterial occlusion provided by
DSMs is limited, decreasing the risk of systemic toxicity and
post-embolic syndrome. In detail, epirubicin co-administered
with DSM is selectively trapped with DSM in small arteries,
and is concentrated in areas of tumour. Based on pharmacoki-
netic, a specific accumulation of the drug in the tumour-affected
area is obtained, with a lower systemic level of the active sub-
stance, and a consequent potential significant reduction of the
side effects’ rate. On the other hand, the reduced or halted blood
flow increases in situ time and the tumour exposure, and there-
by the efficacy of any co-administered drug. Furthermore, it
could also be obtained a tumour damage due to the transient
ischaemic effect.

The treatment has been shown potentially useful and an
alternative option for the treatment of HCC patients with in-
termediate or advanced disease by controlling tumour pro-
gression and enhancing local hepatic chemotherapy drug ac-
tivity, without triggering liver function failure [12–15].

Based on this background, the aim of the study was to
evaluate the safety, feasibility, and effectiveness of DSM-
TACE in patients with intermediate-advanced HCC, ineligible
for sorafenib administration due to clinical contraindication or
dismissing it for unbearable side effects or progression of
disease.

Material and methods

Study design

This is a prospective single-centre study to test the safety,
feasibility, and efficacy of DSM-TACE. The studywas follow-
ed the protocol and the principles of the Declaration of
Helsinki, in accordance with the International Conference on
Harmonization Tripartite Guideline for Good Clinical Practice
and was approved by our Local Ethics Committee. Informed
consent was obtained from all subjects prior to any treatment.

All patients were evaluated by a multidisciplinary tumour
board, composed by all medical specialists involved in the
HCC patients’ management (hepatologist, oncologist, hepatic
and transplant surgeon, nuclear physician, radiotherapist, ra-
diologist and interventional radiologist), based on clinic-

1286 Eur Radiol (2019) 29:1285–1292



laboratoristic parameters and computed tomography (CT)
and/or magnetic resonance imaging (MRI) examinations.

Inclusion criteria: (1) intermediate-stage HCC (BCLC-B)
refractory to transcatheter arterial chemoembolisation (TACE)
or locally advanced HCC (BCLC-C) in patients dismissing
sorafenib due to adverse events or tumour progression or in-
eligible for sorafenib administration; (2) liver cirrhosis classi-
fied as Child-Pugh score A or B; (3) tumour volume ≤70% of
liver volume; (4) no confirmed extrahepatic metastases, ex-
cept for limited extra-hepatic spread defined as portal or mes-
enteric lymph nodes at imaging up to 2.5 cm each based on
measurement of the short axis, focal lung lesion single <1.5
cm or multiple lesions for a total diameter <2 cm; (5) perfor-
mance status (ECOG) classified as 0-1 category.

Definition of ‘refractoriness or failure to TACE’ was based
on the JSH Consensus Guidelines [16, 17], described as fol-
lows: ≥2 consecutive ineffective responses of treated tumours
(residual viable lesions >50%), or ≥2 consecutive progressive
increases in total tumour count (tumour number increases
compared to tumour number before the previous TACE pro-
cedure), despite a change of chemotherapeutic agent or selec-
tion of the feeding artery, and/or continuous elevation of tu-
mour marker levels (AFP) immediately after the TACE, and/
or new emergence of vascular invasion and extrahepatic
spread after the procedure.

Exclusion criteria: (1) Child-Pugh score C; (2) performance
status (ECOG) = 2; (3) platelet count <40,000/μL and/or in-
ternational normalised ratio >1.5; (4) serum creatinine levels ≥
2 mg/dL, (5) doxorubicin administration contraindications.
Tumourous macrovascular invasion (MVI) of hepatic and/or
portal vein branches, as well as non-neoplastic portal vein
thrombosis were not considered exclusion criteria. For portal
vein tumour thrombus (PVTT), the classification was per-
formed using the Liver Cancer Study Group of Japan, which
divides PVTT into four classes according to the extent of the
thrombus (peripheral, in the second-order, in the first-order
branches, or in the main portal trunk) [18]. On the other hand,
hepatic vein tumour thrombus (HVTT) was also categorised
by the Japanese staging system in three categories based on the
extent (peripheral or major hepatic vein, or inferior vena cava)
[16]. Diagnosis of tumourous/non-tumourous thrombosis was
based on CT/MR imaging findings. In detail, tumourous
thrombosis can generally be expected to follow enhancement
characteristics similar to primary parenchymal HCC,when there
is a definite soft tissue arterial enhancement not attributable to
mixing artefacts and/or enlargement of the portal vein and/or
hepatic vein. On the other hand, non-tumourous thrombus does
not enhance and usually does not expand the lumen [19].

Study population

Based on inclusion and exclusion criteria, a total of 40 con-
secutive BCLC-B or -C patients, with intermediate or locally

advanced HCC dismissing or ineligible for sorafenib admin-
istration, were recruited. The main features of patients and
tumours are reported in Table 1.

A total of 18 patients (15 men, 3 women) had intermediate-
stage BCLC-B HCC and were non-responders to at least two
selective DEB-TACE, whereas the remaining 22 patients (16
men, 6 women) had advanced multifocal HCC, classified as
BCLC-C due to macrovascular invasion. Eighteen patients
dismissed sorafenib administration. This was due to side ef-
fects such as gastrointestinal symptoms of grade 2 diarrhoea in
eight patients and progression of HCC in ten patients. The
remaining 22 patients were considered ineligible for sorafenib
administration because of deteriorated liver function indicated
by total bilirubin of higher than 2 mg/dL and/or liver cirrhosis
classified as Child-Pugh score B.

Treatment

DSM-TACE was performed in an angiography suite monitor-
ing vital signs during anaesthesia, by the same experienced
interventional radiologist (15 years of experience). The treat-
ment was performed under local anaesthesia through a femoral
approach, with a Seldinger needle, by using a 5-Fr 12-cm ar-
terial introducer sheath (Terumo, Tokyo, Japan). The selective
celiac trunk catheterisation and the cannulation of common
hepatic artery were performed with a 5-Fr diagnostic catheter
(Cobra, Simmons; Terumo). A hepatic angiography was used
to identify the appropriate anatomy of the hepatic artery and of
any possible branches related to non-target structures, and ex-
clude any arteriovenous fistulae. After diagnostic angiography,
a selective lobar catheterisation was performed with a coaxial
technique, placing a 2.7-Fr microcatheter (Progreat; Terumo)
in the right or left hepatic artery that was feeding the involved
lobe. A selective lobar angiography was then performed to
confirm the correct position of microcatheter, to identify non-
hepatic arteries and limit any possible extrahepatic diffusion of
the degradable microspheres. In particular, identification of
cystic artery was recommended to ensure that the catheter tip
would bypass this anatomical point to avoid non-target
embolisation.

Under fluoroscopic guidance, a solution of 3.5 mL
Embocept (PharmaCept) loaded with 50 mg Epirubicin
(Farmorubicin, 50mg powder; Pfizer, Rome, Italy), combined
with 5 mL saline solution, and 15 mL contrast medium
(Iomeron, 300 mgI/mL; Bracco, Milan, Italy), followed by 4
mL of unloaded Embocept mixed with 6 mL contrast medium
was slowly and continuously infused until a Bstop flow^ was
observed. In detail, a Btwo step^ infusion technique was used:
Bdrug uptake^ phase in which a 20–30 mL of Bready-to-use^
solution (3.5 mL of microparticles + 50 mg Epirubicin in 5
mL saline solution + 15 mL contrast medium) was slowly
intra-arterially injected, followed by a Bstop flow^ phase in
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which starch microspheres (4 mL) mixed with contrast medi-
um (6 mL) was slowly injected.

In order to prevent infections, subjects were given antibi-
otics before and after the treatment for 7 days. According to
the extent and distribution of disease, it was decided to carry
out a single lobe (two treatments at 4 weeks’ interval) or a
bilobar treatment (four treatments, at 2 weeks’ interval; the
first and third treatment were targeted to the lobe more in-
volved by disease). It is mandatory to underline that we usu-
ally performed a treatment cycle composed of two or four
treatments if we have a unilobar or bilobar disease, respective-
ly, and not a treatment Bon demand^, in which the number of
sessions is based on tumour response after each treatment. In
detail, we performed a regular predefined scheduled strategy
with a predefined number of sessions regardless of the
Binterim^ response, checking results only after 1 month from
the last procedure. This strategy is more concordant with the
general principle of oncologic therapy, being possible for
the low-risk of adverse events obtained with DSM-TACE,
when compared with cTACE or DEB-TACE, for which
there is evidence suggesting that the repetition of proce-
dures increases the incidence of adverse events.

End-points and post treatment follow up studies

A technical success is defined as the ability to deliver the full
7.5-mL planned dose (i.e. 50 mg of Epirubicin-loaded micro-
spheres) and to obtain stop flow [20]. Assessment of safety as
well as 1-year overall disease control (ODC) were the primary
endpoints of the research, followed by secondary endpoints of
progression-free survival (PFS) and overall survival (OS).
Primary endpoints were evaluated by analysing occurrence
of major/minor complications, whereas ODC was calculated
as the sum of objective responses and stable diseases.

Perioperative morbidity and mortality, including major/
minor complications and death occurring within 7 days
from treatment, were registered. Major complication was
defined as an event that engenders substantial morbidity
and disability, an increased level of care, or substantially
lengthens hospital stay. Other complications were consid-
ered minor [20].

Child-Pugh score was used to determine post-treatment
evaluation of liver function, serum levels of alanine-
aminotransferase (ALT), prothrombin time (PT) and biliru-
bin [21].

Treatment efficacy includes α-fetoprotein dosage and
mRECIST criteria such as complete response (CR), partial
response (PR), stable disease (SD) and progression disease
(PD). The treatment efficacy was evaluated by multiphasic
CTorMRI examinations performed at 1 month after treatment
cycle (after a total of twoDSM-TACEs for unilobar disease, or
four DSM-TACEs for bilobar disease) and every 3 months
thereafter [22, 23]. All results obtained in the follow-up were

Table 1 Demographic and clinical characteristics of study population

Male 31 77.5%

Female 9 22.5%

Age (years) 70.6 ± 13.6

Cirrhosis aetiology

Hepatitis B 4 10%

Hepatitis C 24 60%

Alcohol-related 7 17.5%

Cryptogenetic 5 12.5%

Neoplastic liver involvement

Unilobar 11 27.5%

Bilobar 29 72.5%

Previous treatments

No 11 27.5%

Surgery (resection/partial hepatectomy) 6 15%

Locoregional treatments
(RFA/MWA/TACE/SIRT)

23 57.5%

Macrovascular invasion

Yes 22 55%

PVTT 20 50%

PVTT & HVTT 1 2.5%

HVTT 1 2.5%

PVTT: Vp1-3 19 47.5%

PVTT: Vp4 2 5%

HVTT: Vv1-2 2 5%

HVTT Vv3 0 0%

No 18 45%

Mild ascites

Yes 19 47.5%

No 21 52.5%

Child-Pugh class

A 11 27.5%

B7 8 20%

B8-9 21 52.5%

BCLC stage

B 18 45%

C 22 55%

Total bilirubin (mg/dL):

≤2.0 21 52.5%

>2 19 47.5%

Albumin (g/dL)

>3.5 19 47.5%

<3.5 21 52.5%

Alanine aminotransferase (IU/L)

≥40 23 57.5%

HVTT hepatic vein tumour thrombus,PVTT portal vein tumour thrombus,
Vp1 distal portal thrombosis, Vp2 second-order branches portal thrombo-
sis, Vp3 first-order branches portal thrombosis, Vp4 main trunk portal
thrombosis, Vv1 peripheral hepatic vein thrombosis, Vv2 major hepatic
vein thrombosis, Vv3 inferior vena cava thrombosis
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evaluated and discussed by our multidisciplinary tumour
board in order to also define the treatment strategy. Re-
treatment of the same patient/lobe with further cycles of
DSM-TACE was permitted with a maximum of two re-
treatment cycles in any patient.

Statistical analysis

All data were reported as the mean ± standard deviation.
Differences between groups were evaluated using the
Student's t-test and the Fisher exact test correction for small
numbers. The p values were judged significant if they were
less than 0.05. All analysis was conducted using SAS software
(SAS Institute, Cary, USA).

Results

Treatment feasibility and tolerance

A total of 137 treatments were performed with a mean number
of treatments per patient of 3.42 ± 0.9; in detail, one patient
refused to perform the second treatment and to complete the
cycle. Technical success was achieved in all treatments, par-
ticularly it was possible to deliver the full 7.5-mL planned
dose and to obtain a stop flow in all treatments. No unexpected
adverse reactions were noted and no major complications or
treatment-related deaths were observed. Minor complications
were detected in six patients (15%) and were represented by
increased serum level of transaminases in five cases and tran-
sient cholecystitis in one case. These complications were
completely recovered without any therapy. At discharge time,
no significant changes were found in terms of Child-Pugh
Score (baseline pre-procedural value of 7.3 ± 1.22 vs dis-
charge value after completion of the treatment of 7.67 ± 1.2)
(p = 0.34). No ascites occurred after DSM-TACE. No patients
progressed to Child-Pugh class C.

Tumour response

Based on post-treatment 1-month follow-up, 8/40 complete
response (20%), 12/40 partial response (30%), 12/40 stable
disease (30%) and 8/40 progressed disease (20%) were ob-
served with an overall response rate (ORR) of 50% and ODC
of 80%. According to these results, a repeated DSM-TACE
schedule treatment was performed in 11 patients with residual
viable tumour volume higher than 50% (11/40, 27.5%). The
follow-up period was stopped at the time of the last visit, at the
time of liver transplantation or at death with an obtained me-
dian follow-up of 16.5 months. At 1-year follow-up, ORR of
27.5% (successfully transplanted 3 patients with CR, and 8
patients with PR), and ODC of 52.5% (21 patients with CR/
PR in 11 cases or SD in 10 cases) were registered (Fig. 1)

Progression-free survival and overall survival rate

PFS, calculated using the Kaplan-Meier method, was 6.4
months. During the follow-up, 15 patients died of tumour
progression, 2 of respiratory failure due to chronic pulmo-
nary emphysema and pneumonia and 5 of acute heart
failure among the 40 patients. Four patients underwent
liver transplantation (three of them with a CR) and one
patient underwent surgical resection after a successful
downstaging. Seven patients were lost during the follow-
up. The remaining six patients were still alive at the cen-
sored time.

The median overall survival of all patients was 11.3 months
and the survival rate for 6 months, 1-, and 2-year rate, calcu-
lated with Kaplan-Meier survival analysis, were 78%, 60.7%
and 37.7% respectively. When considering the subgroup me-
dian survival evaluation (Table 2), no significant differences
were found between BCLC-B and BCLC-C patients (p >
0.05) and between Child-Pugh A and Child-Pugh B patients
(p > 0.05). Otherwise, observation shows significantly higher
median OS for BCLC-B Child-Pugh A patients compared to
BCLC-C Child-Pugh B patients (12.9 months vs 6.5 months,
p = 0.02).

Discussion

An increasing number of emerging agents, including novel
molecular targeted drugs, have been attempted in sorafenib-
refractory HCC. Nevertheless, their efficacy was found to be
limited with a response rate between 0 to 4.3% and time to
progression between 1.6 to 2.7 months [24–27]. It is notable
that in the second-line treatment of HCC, only regorafenib and
nivolumab have been recently shown to be the only FDA
approved systemicmedications. Regorafenib provided surviv-
al benefit in HCC patients progressing on sorafenib treatment
in a phase III trial [28]; on the other hand, nivolumab, an
immunotherapy agent that inhibits PD-1, has been reported
to be more beneficial in HCC patients with Child Pugh
Class A/B7, and achieved a higher response rate in patients
with PD-L1 ≥ 1%, as predictor for tumour response [29].

At present, there is no approved alternative treatment for
patients progressing or intolerant to sorafenib, who can only
be addressed to the best supportive care or evaluated for re-
cruitment in clinical trials and bear a dismal prognosis with a
cumulative 1-year survival of 25% [6]. Therefore, tolerable,
life-prolonging strategies or treatments in the second-line set-
ting are needed.

Based on this background, a single-centre study was con-
ducted using DSM-TACE in well-moderately compensated
cirrhotic patients with advanced HCC—staged as BCLC stage
C—or with tumour progressing after loco-regional therapies—
staged as BCLC stage B—ineligible for or dismissing
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sorafenib. As conventional or drug-eluting beads, application
of TACE in a palliative setting is a common procedure and
limited toxicity is one of the key conditions to be met in order
to maintain a good performance status and compensated liver

disease. Chemoembolisation with degradable starch micro-
spheres (Embocept) allows the temporary occlusion of the
smaller arterial vessels, so improving the overall therapeutic
effectiveness by reducing the immediate wash-out of the cyto-
static agent, and decreasing the risk of systemic toxicity and
post-embolic syndrome. Indeed, no major complications were
experienced despite the fact that our population was at high
risk of treatment failure or liver function decompensation for
standard TACE; in particular, 22 patients (55%) had vascular
invasion with portal vein thrombosis, 19 (47.5%) had mild
ascites, 29 (72.5%) were Child-Pugh B class, of whom 21
(52.5%) had B8-9 score and 19 (47.5%) had a total bilirubin
level higher than 2 mg/dL. Despite these advanced conditions,
DSM-TACE was not offset by any important side effects or
worsening of liver function particularly; none of them experi-
enced an increased Child-Pugh score 1 month after treatment.
Furthermore, the transitory vascular occlusion generated by
DSM allowed the repeat of treatment in 27.5% of patients,
reducing the risk of liver toxicity that may occur when repeat-
ing conventional TACE [20, 21, 30, 31].

Fig. 1 The case of a 76-year-old man.Multinodular BCLC-BHCCmain-
ly located in sVII-VIII and recurrent 2 years after right-lobe
radioembolisation in a patient who had to dismiss sorafenib because of
tumour progression (a, b arterial phase T1-weighted spoiled gradient-
echo MR images). Two right lobar DSM-TACEs were performed with
a 4-week interval (c DSA images). In DSA images (c), the lobar position

of the microcatheter with coils previously placed for pre-
radioembolisation prophylactic embolisation of right gastric (proximal
tract) and gastroduodenal arteries is clearly demonstrated. At 6-month
follow-up, MR images demonstrated a partial response, with a subtotal
necrosis of the main nodules in sVII-VIII (d, e arterial phase T1-weighted
spoiled gradient-echo MR images)

Table 2 Overall survival: subgroup evaluation

Subgroup 1-year survival
rate (%)

2-year survival
rate (%)

Median OS
(months)

BCLC-B 64.2 30.4 11.7

BCLC-C 55.3 37.3 9.3

CHILD-A 69.4 31.7 12.3

CHILD-B 57.1 39.2 9.1

BCLC-B/CHILD-A 69.4 60.7 12.9 a

BCLC-B/CHILD-B 69.4 50.6 10.8

BCLC-C/CHILD-A 66.7 38.9 9.4

BCLC-C/CHILD-B 37.5 31.2 6.5

a Significantly higher (p = 0.02) than that obtained in the BCLC-C/
CHILD-B subgroup
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The treatment was safe and effective in clinical setting as
confirmed by 1-month ODC and ORR of 80% and 50%, re-
spectively, with an ODC of 52.5% at the end of the 16.5 months
median follow-up period. A median PFS of 6.4 months and a
median overall survival of 11.3 months were observed. The 1-
and 2-year survival rates were 60.7% and 37.7%, respectively.
These results seem to be at least comparable with the obtained
sorafenib registration trials [7, 8] and field practice studies [9,
10], despite the deteriorated clinical condition of most patients
in this study. As also reported in the paper of Giannini et al [32],
it is well known that in a real-world setting, BCLC-C patients
showed a markedly different prognosis according to the charac-
teristics that determined the assignment to this stage; in detail,
the occurrence of macrovascular invasion and extrahepatic dis-
ease on treatment entails the poorest prognostic meaning.

When considering the subgroup evaluation, significantly
longer overall survival was obtained for BCLC-B intermedi-
ate Child-Pugh A patients compared with BCLC-C advanced
Child-Pugh B patients. The outcome justifies the prognostic
pivotal role of liver functional reserve in intermediate/
advanced HCC patients with liver cirrhosis, which has been
previously described by other groups [33, 34]. In particular,
another multicentre study reported a poor prognosis in BCLC-
C advanced patients with a compromised liver function
(Child-Pugh B class) [32].

Furthermore, yttrium-90 transarterial radioembolisation
(SIRT) should be considered as potential alternative for pa-
tient’s clinical setting so that it would be interesting to compare
our data with results of SIRT in terms of response in a similar
scenario. However, the role of SIRT in patients with advanced
HCC is currently still under investigation and to the best of our
knowledge there are no published data on its use in BCLC-C
patients excluded from sorafenib therapy due to side effects or
serum bilirubin level > 2 mg/dL suggesting impending liver
function failure. Furthermore, SIRT is generally contraindicated
for patients with decompensated cirrhosis (Child-Pugh ≥ B8).

Both DSM-TACE and SIRT may be used in HCC patients
with macroscopic vascular invasion and they act by selective-
ly delivering high-dose anticancer treatments directly to tu-
mour, with a limited embolic effect, so improving the toxicity
profiles and decreasing the risk of treatment related worsening
of liver function. On the basis of the results of present study,
randomised prospective comparative studies performed on a
larger population are needed in future to define and determine
patient inclusion criteria and the efficiency of these therapeutic
techniques. An important point favouring DSM-TACE could
be its lower cost when compared with SIRT.

The number of recruited patients is a major limitation in the
present study. However, the present research is targeting to
define the safety and efficacy of DSM-TACE in BCLC B or
C HCC patients. These preliminary findings can be a stepping
stone for future researchers to performs a prospective compar-
ative multicentre study covering this scope.

In conclusion, preliminary results of the present study show
that TACE with degradable starch microspheres (DSM-
TACE) is safe and effective as second-line treatment in HCC
patients dismissing or ineligible for sorafenib.
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