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Abstract
Background: The Barcelona Clinic Liver Cancer (BCLC) intermediate and advanced stages 
(BCLC B and C) of hepatocellular carcinoma (HCC) both include heterogeneous populations. 
Patients classified as BCLC stage B present with different tumour burdens, and the recom-
mended treatment is transarterial chemoembolization (TACE). A similar heterogeneity of tu-
mour burden and liver function can be found among patients classified as BCLC stage C, which 
includes diverse clinical features (performance status [PS] 1–2), macrovascular invasion (MVI) 
including portal vein tumour (PVT) thrombosis, and/or extra-hepatic spread. Nonetheless, the 
anti-tumoural treatment formally recommended by Western guidelines is systemic therapy 
with sorafenib. Summary: Several proposals of subclassification for both these stages have 
been suggested in recent years, differentiating the more appropriate treatments for each sub-
stage. In particular, for BCLC stage C patients with PVT, therapeutic indications, clinical out-
comes, and response to locoregional therapy are notably different in the presence of subseg-
mental, segmental or main PVT. Accordingly, liver resection and transarterial therapies, such 
as TACE or transarterial embolization (TAE) and 90Y-radioembolization (TARE), can be per-
formed in locally advanced HCC with intrahepatic MVI according to its extent. In fact, surgery 
and TACE/TAE/TARE have no contraindications in the presence of PVT limited to the subseg-
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mental or segmental branches in Child-Pugh class A patients, whereas only TARE should be 
utilized when there is lobar branch involvement. The presence of PS 1 should not be sufficient 
to allocate patients to the advanced stage since this would preclude any potential treatment 
for HCC. Patients should be properly classified as BCLC C only in cases of main portal trunk 
PVT, and treated according to the guidelines, provided that they belong to Child-Pugh class 
A. Key Messages: Subclassifications of BCLC B and C stages are urgently needed and require 
validation in order to guide clinicians towards the most effective treatment option.

© 2018 S. Karger AG, Basel

In Western countries, the most commonly used staging system for establishing prognosis 
and determining the choice of treatment for hepatocellular carcinoma (HCC) is the Barcelona 
Clinic Liver Cancer (BCLC) system, originally proposed in 1999 [1] and subsequently updated 
[2–4]. It contains 5 stages: very early, early, intermediate, advanced, and terminal, according 
to variables related to tumour burden, liver function (Child-Pugh class), clinical status, and 
cancer-related symptoms (Eastern Cooperative Group Performance Status [ECOG PS]) [2–4]. 
The BCLC staging system has been externally validated in different clinical settings [5–7] and 
has been endorsed by the guidelines for HCC management of the American Association for 
the Study of Liver Diseases (AASLD), the American Gastroenterology Association (AGA), the 
European Association for the Study of Liver (EASL), and the European Organization for 
Research and Treatment of Cancer (EORTC) [8, 9].

The main objective of the staging systems is to categorize patients into subgroups having 
significantly different outcomes [2]. In this respect, the wide range of survival reported in 
both intermediate- (stage B) and advanced-stage (stage C) patients indicates that this goal is 
not achieved by the BCLC classification. Moreover, it has been reported that, in tertiary 
referral centres, deviations from BCLC therapeutic recommendations occur in up to 50% of 
patients. These shortcomings suggest that subclassifications are urgently needed for achieving 
better prognostic performance, for proposing an updated guide for proper intervention, and 
for benchmarking the results of the different interventional options.

Intermediate Stage (BCLC B)

HCC includes a wide population, extending from near-early-stage patients (frequently 
treatable with curative intent) to near-advanced-stage patients, such as those with a Child-
Pugh score of 8–9 (poor candidates for transarterial treatments and, if not included in a liver 
transplant program according to expanded criteria, can only be treated with best supportive 
care [BSC]). Therefore, even though transarterial chemoembolization (TACE) is the only 
recommended treatment, not all patients benefit from TACE to the same degree [10–12]. 
Compared to a median survival of 10–13 months or 49% at 2 years in untreated patients [13], 
survival after TACE is extremely heterogeneous, ranging from 36 to 45 months for the best 
responders to 11 months for the worst scenario [9, 14]. Such heterogeneity has prompted 
authors to identify prognostic parameters and scores enabling patients’ stratification after 
TACE [15]. Meanwhile, the subclassification of the intermediate-stage group and the design 
of treatment strategies specific for each substage have become a topic of great interest. 

In 2012, a panel of experts [16] proposed a subclassification which identified four 
substages (B1–B4) of intermediate HCC, incorporating the new concept of joint consideration 
of the tumour burden according to the “beyond Milan” and the “within up-to-7” criteria 
together with the Child-Pugh score and PS (Table 1). Bolondi et al. [16] advised TACE as the 
first option for B1 patients due to their rather limited tumour bulk and substantially preserved 
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hepatic function. They also proposed liver transplantation as a possible option in subjects 
fulfilling the up-to-7 criteria since it could provide longer life expectancy than TACE [17]. 
Nevertheless, it is under debate why liver transplantation (a curative treatment) has not been 
proposed as the first-line approach for B1 patients, instead indicating TACE (a palliative 
treatment) as an alternative choice for those beyond the up-to-7 criteria. The authors stated 
that the addition of local ablation to TACE also seemed to be effective in this substage. Although 
TACE was also the recommended first-line therapy for B2 patients, 90Y-radioembolization 
(TARE) or sorafenib should be considered in cases that are expected to be resistant to or have 
contraindications to conventional TACE [18, 19]. For the B3 substage, the first suggestion was 
to test new treatments under well-controlled conditions (clinical trials). Alternatively, TACE 
or sorafenib were formally suggested. Liver transplantation was considered to be the best 
option in substage B4 patients provided they met the up-to-7 criteria; otherwise, they should 
receive symptomatic treatment to avoid unnecessary suffering from liver damage outweighing 
any anti-tumour effect of specific procedures [17]. 

Following the article by Bolondi et al. [16], in 2014, Ha et al. [20] validated the model by 
examining 466 BCLC B patients undergoing TACE. These authors developed a modified 
subclassification in which B3 and B4 subclasses were merged as BIII while BI and BII corre-
sponded to B1 and B2 of the Bolondi model. Median survival significantly differed between 
the three subclasses (41.0 vs. 22.1 vs. 16.6 months, p ≤ 0.001), confirming the fact that this 
modification would be an effective tool for stratifying the heterogeneous population encom-
passed by the BCLC B stage and providing the rationale for a per-subclass-based treatment 
choice.

An additional validation of the Bolondi et al. substage comes from a retrospective study 
which included 269 untreated HCC patients from the Italian Liver Cancer (ITA.LI.CA) Group 
[13]. In these patients, median survival progressively decreased from stage B1 (n = 65, 24.2%; 
25 months) to stages B2 (n = 105, 39.0%; 16 months), B3 (n = 22, 8.2%; 9 months), and B4  
(n = 77, 28.6%; 5 months; p < 0.0001).

Table 1. The Bolondi et al. substaging system and treatment indications for intermediate and “quasi advanced” stages [13]

Intermediate substage B1 B2 B3 B4 Quasi C

Child-Pugh score 5–7 5–6 7 8–9a A

Beyond Milan criteria and within 
the up-to-7 criteria

in out out any any

ECOG performance status 
(tumour-related)

0 0 0 0–1 0

Portal vein tumour thrombosis no no no no yes (segmental or 
subsegmental)

1st option TACE TACE or TARE research trial LTb sorafenib

Alternative LT
TACE + ablation

sorafenib TACE
sorafenib

TACE or TARE

Median survival time, months 
(from Ha et al. [20])

41.0 22.1 14.1 17.2

ECOG, Eastern Cooperative Group Performance Status; LT, liver transplantation; SOR, sorafenib; TACE, transarterial 
chemoembolization; TARE, transarterial radioembolization. a With severe/refractory ascites and/or jaundice. b Only if “up-to-7 
IN” and PS 0. 
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This result was not confirmed by a German study carried out on 884 patients [21]. In 
2015, Scaffaro et al. [22] validated this substaging in terms of prognosis regarding 136 inter-
mediate-stage HCC patients treated with transarterial embolization (TAE). In fact, median 
survival progressively decreased across the substages, being 33.5 months (95% CI 32.8–34.3) 
in B1, 28.6 months (95% CI 27.5–29.8) in B2, 19.0 months (95% CI 17.2–20.9) in B3, and 13 
months in B4 (p = 0.013).

The most recent evaluation of the prognostic capability of the subclassification of Bolondi 
et al. [16] has been carried out by Kim et al. [23] on 821 patients treated with TACE. The B1, 
B2 and B3 subclasses showed significantly different survival rates between the contiguous 
stages with a median survival of 51.5, 26, and 14.8 months, respectively (p < 0.001 for each 
comparison with the contiguous stratum until B3); however, the discriminatory ability and 
the gradient monotonicity of the system disappeared between B3 and B4 since the median 
survival of B3 was worse than that of B4 patients (14.8 vs. 25 months, p = 0.025). The authors 
suggested a reclassification, adopting the so-called “up-to-11 criteria,” instead of up-to-7 
criteria (Table 2). According to the new proposal, median survival progressively decreased 
from B1 (44.8 months) to B2 (21.5 months) and B3 (11.3 months), with a significant difference 
between the contiguous stages (p < 0.001 for the comparison of each stage with the subse-
quent one). 

Another proposal, based on the “4-of-7 cm criterion” (no more than 4 tumours, each not 
exceeding 7 cm) and the Child-Pugh score, comes from the Japanese Society of Transcatheter 
Hepatic Arterial Embolization (JSTHAE) [24] (Table 3). This group demonstrated that a 
tumour burden meeting the 4-of-7 cm criterion and Child-Pugh class A (scores 5–6) were 
favourable prognostic factors for intermediate-stage HCC patients. Therefore, they allocated 

BCLC substage B1 B2 A B2 B B3

Child-Pugh class A A B B
Within up-to-11 in out in out 
ECOG PS (tumour related) 0 0 0 0
Portal vein thrombosis no no no no

BCLC, Barcelona clinic liver cancer; ECOG, Eastern Cooperative 
Group performance status.

Table 2. The Kim et al. proposal 
of a new classification for the 
intermediate stage [20]

Intermediate substage B1 B2 B3

Child Pugh score 5–6 5-8 9
4-of-7-cm criterion in in (CP 7–8)

out (CP 5–8)
any 

Treatment option RFA TACE HAIC
LT

Alternative TACE 
(+RFA)

HAIC
SOR

BSC

2-year survival rate 77.2% 59.5% 16.7%
Median survival time, months 40.5 28.1 13.0

CP, Child Pugh; RFA, radiofrequency ablation; TACE, transarterial 
chemoembolization; HAIC, hepatic arterial infusion chemotherapy; LT, 
liver transplantation; SOR, sorafenib; BSC, best supportive care.

Table 3. Substaging of the 
intermediate stage proposed by 
the Japanese Society of 
Transcatheter Hepatic Arterial 
Embolization [24]
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intermediate-stage patients with these characteristics to the B1 substage. They then generated 
the B3 substage, which included patients having a Child-Pugh score of 9. The B2 stage encom-
passed patients other than B1 and B3. The 2-year survival rate and the median survival were 
77.2% and 40.5 months in B1, 59.5% and 28.1 months in B2 and 16.7%, and 13.0 months in 
B3, respectively. The discriminatory ability of this system was demonstrated by the signif-
icant differences found in survival between the substages (B1 vs. B2: p < 0.0001; B2 vs. B3:  
p = 0.0014).

An additional BCLC B subclassification has been developed by Kudo et al. [25, 26] who 
has proposed the “Kinki criteria” which incorporate the ideas of classifying patients by Child-
Pugh scores (up-to 7 and 8–9) and the “beyond Milan” and “up-to-7” criteria from the Bolondi 
et al. classification. The Kinki staging system relies on three substages (Table 4). The “quasi 
C” substage was not included since Asian guidelines recommend TACE for these patients [27]. 
The Kinki staging system includes resection and ablation among first-line treatments for B1 
patients. Resection is proposed for Child-Pugh score 5 patients with a single but large tumour 
while ablation may be used in cases of 4–6 small tumours. If the tumour size is close to 5 cm, 
TACE and ablation could be combined to expand the ablation area. In patients with several 
nodules, superselective conventional TACE (cTACE) can be considered in order to carefully 
treat the tumours one by one with curative intent. When superselective catheterization is not 
applicable, TACE with drug-eluting beads (DEB-TACE) or balloon-occluded TACE [28] may be 
alternative options.

In patients with substage B2 HCC, which is beyond the up-to-7 criteria, repeated DEB-TACE 
is proposed when there are only a few lesions being > 6 cm, while in the setting of multiple 
nodules, hepatic arterial infusion chemotherapy (HAIC) or sorafenib are recommended. 
Sorafenib may be considered as the first-line treatment for patients who have bilobar multiple 

Table 4. Subclassification and treatment strategy of intermediate-stage HCC according to the Kinki criteria of the BCLC B 
substage [27]

BCLC substage B1 B2 B3

Child-Pugh score 5–7 5–7 8–9

Beyond Milan and 
within up-to-7

in out any

in out

Substage B3 A B3 B

Concept of treatment 
strategy

curative intent non-curative, 
palliative

curative intent if
within up-to-7

palliative, no
treatment

Treatment option resection
ablation
superselective cTACE

DEB-TACE1

HAIC2

sorafenib3

transplantation
ablation
superselective cTACE

HAIC
selective
DEB-TACE

Alternative DEB-TACE (large, Child-Pugh 
score 7)
B-TACE4

cTACE DEB-TACE
B-TACE, HAIC

BSC

TACE, transarterial chemoembolizatin; DEB-TACE, TACE with drug-eluting beads; cTACE, conventional TACE; BSC, best 
supportive care. 1 DEB-TACE is recommended for very large tumours of >6 cm. 2 HAIC (hepatic arterial infusion chemotherapy) 
is recommended for multiple tumours of >6 cm. 3 Sorafenib is recommended for patients having liver function with a Child-Pugh 
score of 5 and 6. 4 B-TACE (balloon-occluded TACE) is recommended when there are fewer tumours.
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HCC beyond the up-to-7 criteria and are expected to easily become refractory to cTACE with 
a high risk of worsening liver function.

Patients in substage B3 have a liver function so poor that they should be managed with 
palliative care or no treatment. However, according to the Kinki proposal, in those patients 
meeting the up-to-7 criteria, it is important to aim for a potential cure with liver transplan-
tation (adopting extended criteria or downstaging) and a survival benefit using superse-
lective DEB-TACE, ablation, or HAIC, which minimally decrease liver function. The authors 
assessed the prognosis of patients treated with cTACE (either superselective or non-selective 
procedures) at their institution according to the Kinki criteria and confirmed that overall 
survival (OS) rates in substages B1, B2 and B3 HCC were well stratified. 

Finally, another substaging system has been developed by Ogasawara et al. [29] on a 
series of 350 intermediate-stage patients treated with TACE, the so-called CHIP score, based 
on the Child-Pugh score, number of liver tumours, and presence of HCV-RNA. Five subgroups 
were identified (0–2 points, 3 points, 4 points, 5 points, and 6–7 points) with a median survival 
time ranging from 65.2 to 8.4 months.

In an attempt to estimate the potential applicability of these subclassifications in clinical 
practice, it should be noted that two of them [16, 23] accept the BCLC position of excluding 
PS 1 patients from the intermediate stage (with the exception of the Bolondi et al. B4 substage). 
In the ECOG scale, PS 1 refers to patients not being able to engage in strenuous physical 
activity but being ambulatory and able to carry out work of a light or sedentary nature, such 
as light housework or office work. Therefore, PS 1 does not preclude access to any type of HCC 
treatment and, consequently, the Italian guidelines for the management of HCC patients have 
not accepted the exclusion of these patients from the BCLC B stage (or its substages) [30]. In 
line with the Italian position, the two Japanese proposals of BCLC B subclassification do not 
mention PS 0 among the essential criteria.

In conclusion, movements to subdivide the BCLC intermediate stage are underway because 
of the marked diversity of patients included in this stage. Before being endorsed by guidelines 
and followed in clinical practice, substaging systems must be externally validated in terms of 
prognostic ability and suitability to suggest the most appropriate therapy for each patient, 
which cannot be limited to TACE or TARE (after TACE failures) but should take into account 
several other options, such as hepatectomy and ablation, liver transplantation, HAIC, systemic 
therapy with sorafenib, or BSC, depending on the tumour burden and liver function reserve.

Similar to the intermediate stage, the advanced HCC stage (BCLC stage C), which includes 
up to 30–35% of the patients at presentation in countries without nationwide surveillance 
programs [31–33], consists of a wide variety of patients with one or more adverse predictors, 
such as symptomatic tumours causing a decline in PS (ECOG PS 1 or 2), macrovascular 
invasion (MVI), regardless of its location (hepatic veins [HV] or portal radicles) and extension, 
and extrahepatic spread (EHS), such as lymph node involvement or distant metastases, in 
patients with a wide range of residual liver function, defined by Child-Pugh class A or B [7]. 
Despite this heterogeneity, BCLC strategy and AASLD practice guidelines recommend systemic 
therapy as a unique treatment option for patients with advanced HCC and preserved liver 
function (Child-Pugh class A) [3, 4, 8, 9, 34]. On the contrary, the Hong Kong Liver Cancer 
(HKLC) staging system and the Japanese guidelines consider TACE, resection, HAIC, and 
molecular-targeted agents all as possible treatment alternatives in advanced-stage patients, 
depending upon patients’ clinical conditions and tumour extension [27, 35].

Sorafenib has been proven to significantly prolong the survival of BCLC stage C patients 
as compared to a placebo in two randomized phase 3 trials, and its efficacy has been confirmed 
in post-marketing studies [34, 36–41]. Post hoc analyses of registration trials have confirmed 
the utility of this treatment in several patient subclasses, including those with MVI and/or 
EHS, or poor PS, although these features adversely affect survival [37–39]. Moreover, the 
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latest BCLC update has acknowledged the positive results of recent randomized trials, intro-
ducing lenvatinib in first line, which has been proven to be non-inferior to sorafenib, and 
regorafenib in second line, which has been shown to improve survival compared to placebo 
in selected patients progressing after sorafenib [4, 42, 43].

It is important to point out that, in the majority of cases, MVI occurs in the portal system; 
it may involve only the segmental or sectoral branches, or it can extend to the left or right 
main portal vein, or to the main trunk and beyond. These different types of tumoural portal 
vein thrombosis (PVT) cannot be considered prognostically equivalent since they have a 
different disease course [40]. A recent retrospective study [41] reports that the median 
survival of HCC patients with PVT treated with sorafenib as monotherapy was only 3.9 months 
in the case of involvement of the main trunk and 8.1 months when the first branch was 
invaded. Therefore, the extent of PVT should be assessed and staged differently.

The high heterogeneity of BCLC stage C patients has prompted expert centres to select 
some patients for alternative treatments. In particular, resection [44, 45], TACE [12, 46], 
radiotherapy, HAIC [47], TARE [48], systemic cytotoxic chemotherapy [49], TACE plus 
sorafenib [50], sorafenib plus radiotherapy [51], and liver transplantation after the combined 
use of locoregional therapy [52] have been employed on an empirical basis in the actual 
practice. The following are therapeutic alternatives to sorafenib (median survival recorded 
after resection 27.8 months) [44] for BCLC stage C patients: DEB-TACE (13.5 months) [46] or 
TARE (13.0 months) [53]; the median survival is longer than that obtained with sorafenib in 
the Sorafenib Hepatocellular Carcinoma Assessment Randomized Protocol (SHARP) study 
(10.7 months) [54] and in the Asia-Pacific study (6.5 months) [55]. 

The recently updated Asia-Pacific clinical practice guidelines underline that the sole 
presence of MVI does not represent a sufficient criterion to consider the patient unsuitable 
for potentially curative treatments, such as resection, or locoregional approaches, such as 
TACE [27]. 

In 2010, Shi et al. [45] classified PVT into 4 categories for surgical purposes: (1) tumour 
thrombi involving only sectoral or segmental portal branches; (2) involvement of the right/
left portal vein; (3) involvement of the main portal trunk; and (4) involvement of the main 
portal trunk up to the superior mesenteric vein. The same authors reported differences in 
survival based on the portal vein invasion patterns cited. This result was in line with a previous 
study by Park et al. [40] who, in a series of 904 HCC patients, showed that both the presence 
and the extent of PVT (no portal vein invasion, 1st and 2nd branch invasion, and main portal 
vein invasion) were independent predictors of survival.

Considering the different clinical outcomes based on the extent of PVT [30, 32, 56], in the 
proposed subclassification of intermediate-stage HCC, Bolondi et al. [16] introduced a 
substage beyond B4, called “quasi C,” which represents a sort of overlap between the inter-
mediate and the advanced stages (Table 1). This stage includes Child-Pugh class A, PS 0 
patients with peripheral (subsegmental or segmental) PVT for whom TACE or TARE could 
also be considered as alternative treatment options to sorafenib.

MVI can also involve the HV, extending into the inferior vena cava and leading to the 
formation of thrombi in the right atrium, lung metastasis and pulmonary embolism. Although 
less frequent, the involvement of the HV seems to be associated with poorer prognosis 
compared to PVT. However, as for PVT, several treatments have been proposed in selected 
patients, including TACE, TARE, and resection [19, 53, 57, 58]. In a recent nationwide survey 
on Child-Pugh class A patients with HV thrombosis not extending into the inferior vena cava, 
Kokudo et al. [59] reported a significantly longer median survival (4.47 years) in resected 
patients compared to nonresected patients (1.58 years, p < 0.001) and significantly longer 
survival in patients without PVT (median 5.67 years) compared to patients with PVT (1.88 
years, p < 0.001).
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Another independent determinant of survival was the type of EHS. In the American Joint 
Committee on Cancer/Union for International Cancer Control Tumor-Node-Metastasis (AJCC/
UICC TNM) 7th staging system, regional lymph node metastasis (N1) and distant metastasis 
(M1) are classified separately, while the BCLC staging system does not differentiate between 
these two conditions. Although it is difficult to assess the effect of EHS on survival, since the 
majority of these patients die from intrahepatic progression of HCC [60], there is evidence 
which indicates that nodal and distant metastasis should not be merged, as their survival 
varies [61]. In the study by Hasegawa et al. [62], patients with pathologically proven regional 
lymph node invasion (any T, N1, M0) had a survival rate similar to that in patients with 
advanced T stage (T4, N0, M0), while those with distant metastases (any T, any N, M1) had a 
significantly shorter survival. 

Based on the actual clinical need for a more precise categorization of BCLC C patients, 
several proposals of subclassification have recently been published. The first suggestion 
came in 2015 from Sinn et al. [63] who demonstrated a better prediction of survival when 
BCLC stage C was substaged according to the extent of PVT and the type of EHS. In their retro-
spective study on 582 treatment-naïve patients, the extent of the PVT was divided into 4 
classes: none, type I – segmental/sectoral branches, type II – left and/or right portal vein, and 
type III – main portal vein trunk. The type of EHS was divided into nodal and distant metas-
tases. They demonstrated that the median survival was significantly different between C1 
(PVT-0/I without distant EHS), C2 (PVT-II/III without distant EHS), C3 (PVT-0/I with distant 
EHS), and C4 (PVT-II/III with distant EHS) (11.7, 5.7, 4.9, and 2.3 months, respectively). 

Another proposal came in 2017 from Jun et al. [64] who retrospectively analysed 196 
consecutive BCLC stage C HCC patients aiming to assess the heterogeneity of these cases and 
to suggest individualized treatment strategies as an alternative to sorafenib. In multivariate 
Cox regression analyses, tumour size, distant metastasis, HCC type, and bile duct invasion 
were significantly associated with 1-, 3-, and 5-year survival rates. Therefore, these 4 charac-
teristics were used to subclassify BCLC stage C into 5 substages (C0–C4), based on the number 
(0–4) of characteristics which were present. This subclassification showed significant asso-
ciations with survival, and with median survival times of 3,026, 605, 224, 126, and 82 days 
for patients with stages C0, C1, C2, C3, and C4, respectively (p < 0.001). The reliability of this 
subclassification is limited by the low sample size, particularly at the two edges of this staging 
system. 

More recently, Giannini et al. [56], by analysing the largest Italian database on HCC 
(I.T.A.L.I.C.A.), reported that, in clinical practice, BCLC stage C patients are managed in 
different ways according to these clinical characteristics on the basis of ECOG PS, MVI, and 
EHS. They identified 5 subclasses (PS 1: patients with PS 1 alone, without MVI or EHS; PS 2: 
patients with PS 2 alone, without MVI or EHS; MVI: patients with MVI and without EHS, 
regardless of PS; EHS: patients with EHS and without MVI, regardless of PS; and MVI+EHS: 
patients with both MVI and EHS, regardless of PS), and demonstrated different treatment 
distributions (including curative and transarterial therapies, sorafenib, and BSC) and different 
outcomes in each class. The most frequent treatments were: curative approaches for PS 1 
patients (39.7%), sorafenib for MVI (39.3%) and EHS patients (37.3%), and BSC for PS 2 
(41.8%) and MVI+EHS (51.7%) patients. Median OS significantly declined from PS 1 (38.6 
months) to PS 2 (22.3 months), EHS (11.2 months), MVI (8.2 months), and MVI+EHS (3.1 
months) (p < 0.001). Among the MVI patients, OS was longer in those with peripheral MVI 
(11.2 months) as compared to patients with central (portal trunk) MVI (7.1 months, p = 
0.005). A different life expectancy among subclasses was observed even among patients 
treated only with BSC. These results provided clear evidence that BCLC stage C patients may 
have a very different “natural history,” and that they are currently managed with a wide range 
of therapies which are dictated by their clinical profile. 
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Selective TARE has been proposed as a valid alternative for the treatment of HCC with 
type I or II PVT, with response rates and OS rates similar to those obtained in the treatment 
of HCC without PVT [19, 53, 65]. In the first large European series which included 325 patients 
treated with TARE, Sangro et al. [19] reported a median OS of 10.7 months in branch PVT, not 
significantly different from that of patients without PVT (15.3 months). The extent of the PVT 
was associated with survival in the phase 2 study by Mazzaferro et al. [53], who reported a 
median OS of 16 months in 23 patients with type I or II PVT, very similar to the 18 months of 
OS gained in 17 patients without PVT. Similar data were reported by Golfieri et al. [65] in 104 
patients with HCC treated with TARE. The median OS was 17 months in patients with 
segmental PVT, which was equal to that of patients without PVT, but significantly longer as 
compared to patients with right/left branch and lobar PVT (6.4 and 5.4 months, respectively). 

In the setting of peripheral PVT, even TACE can be effective, although, in the current 
AASLD guidelines, the presence of any type of MVI is considered to be the main contraindi-
cation for TACE [8]. Conversely, many Oriental clinicians consider TACE as a possible 
treatment for patients with unresectable HCC and PVT [12, 30]. Two studies have demon-
strated that TACE could be performed safely in these patients [66, 67]. 

Pertinent to this issue are the results of a retrospective study which compared the efficacy 
of TACE and sorafenib in advanced-stage HCC patients (35% of patients treated with TACE 
had PVT). No significant difference was found between these two treatments in terms of OS 
(9.2 vs. 7.4 months) [68].

The superiority of TACE over BSC is confirmed by a meta-analysis including 8 compar-
ative studies (3 prospective and 5 retrospective studies) involving 1,601 HCC patients [69]. 
Transarterial chemoembolization significantly improved the 6-month and 1-year OS of 
patients with PVT as compared to conservative treatment. Moreover, subgroup analyses 
showed that TACE was effective in HCC patients with either main trunk or segmental PVT. 
Because of the various inclusion criteria, survival greatly varied in these studies, ranging from 
5 to 8.7 months. 

However, no solid data are currently available comparing TACE with sorafenib in patients 
with PVT and a clear definition of prognostic factors affecting the survival of these patients 
after TACE is lacking. 

The survival figures of TACE in patients with PVT are reported by the systematic review 
of Zhao [70]. In all the papers reviewed, the median OS of Child-Pugh class A patients was 
significantly longer in cases of peripheral (types I/II) PVT, ranging from 19 to 10.2 months, 
than in cases of central/main trunk invasion (types III/ IV), ranging from 7 to 5.3 months. 
Furthermore, this review claimed that a clear distinction of the PVT extent should be 
considered for a subclassification of these patients and to correspondingly redirect them to 
the most effective treatment.

HAIC is not recommended as the standard of care in the major guidelines, even in the 
updated versions [9, 71], except for Japanese guidelines [27]. While its adoption is limited in 
Western countries, HAIC has become widely used in Asia, especially Japan. A Japanese 
nationwide survey demonstrated survival benefits in advanced patients who received HAIC 
(n = 341, median survival 14.0 months) compared to patients who did not receive active 
treatment (n = 341, 5.2 months) (hazard ratio, 0.60; 95% CI, 0.49–0.73; p < 0.0001) [72]. The 
benefit was maintained in patients with PVT thrombus. 

Currently, there are no established criteria used for the selection of advanced HCC 
patients to receive either sorafenib or HAIC. In a small retrospective series, Moriguchi et al. 
[73] reported significantly longer survival in patients with tumour thrombus involving the 
main trunk and the first branches of the portal vein (types III and IV) treated with HAIC, 
compared to sorafenib, suggesting the use of HAIC is first-line in these patients, followed by 
sorafenib in case of no response. 
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HAIC could also represent a safe treatment option in selected Child-Pugh class B patients, 
who are contraindicated to sorafenib [74, 75]. Ikeda et al. [75] prospectively evaluated 108 
patients in a multicentre phase II trial in chemo-naïve patients with advanced HCC with Child-
Pugh scores of 5–7. The patients were randomized to receive sorafenib alone (n = 42) or 
sorafenib combined with HAIC with cisplatin (n = 66). The combination HAIC plus sorafenib 
yielded favourable OS when compared with sorafenib (median survival of 10.6 vs. 8.7 months). 
However, the median time to progression and the response rate were similar, i.e., 2.8 months 
and 7.3% in the sorafenib arm and 3.1 months and 21.7% in the combination arm, respec-
tively [75]. In a retrospective analysis on 179 Child-Pugh class B patients treated with HAIC, 
Terashima et al. [76] reported an improvement of liver function in patients with Child-Pugh 
scores of 7 and 8 who responded to HAIC, with a median OS of 12.1 and 11.9 months, respec-
tively. On the contrary, no advantages were demonstrated for patients with a Child-Pugh 
score of 9.

A more recent phase III trial (SILIUS) tested the combination of sorafenib with continuous 
HAIC with cisplatin and fluorouracil, via an implanted catheter system, against sorafenib 
monotherapy in patients with advanced, unresectable HCC [77]. Their results failed to demon-
strate a significant improvement of OS in the addition of HAIC to sorafenib.

Therefore, some treatment strategies can be proposed, at least for patients with PVT, 
based on the literature: 

•• The presence of PS 1 can no longer be accepted as sufficient for allocating patients to the 
advanced stage since it inhibits any potential treatment for HCC.

•• The extent of MVI is an important determinant of prognosis and can drive the treatment 
choice which may range from surgical resection to systemic therapies (including TARE, 
TACE, and TAE). In fact, surgery and TACE/TAE/TARE have no technical contraindica-
tions in the presence of PVT when this is limited, at most, to a subsegmental or segmental 
branch in Child-Pugh class A patients whereas only TARE should be utilized in the 
presence of lobar branch involvement. 

•• In cases of main portal trunk PVT, patients should be properly classified as BCLC stage C 
and treated accordingly, provided that they belong to Child-Pugh class A.

•• In selected Child-Pugh class B patients, HAIC could represent a safe and effective 
treatment, although BSC is frequently the only possible option.
In conclusion, subclassifications of intermediate and advanced BCLC stages are urgently 

needed and require extensive validation in order to guide clinicians towards the most effective 
treatment option. The analysis of the data available on large registries [13, 32, 56, 59, 62, 72] 
could represent the basis to identify prognostic factors enabling patients’ stratification in the 
different stages. Indeed, the failure of some of the largest recent randomized studies [78, 79] 
demonstrates that there cannot be scientific development when trials are conducted in a 
generalized, unselected population. Thus, these subclassifications should represent the next 
step to build the basis for future research and randomized controlled trials involving inter-
mediate- to advanced-stage HCC patients. 
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