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Abstract

AIM: To investigate the survival rates after transarterial
embolization (TAE).

METHODS: One hundred third six hepatocellular
carcinoma (HCC) patients [90 barcelona clinic liver
cancer (BCLC) B] were submitted to TAE between
August 2008 and December 2013 in a single center
were retrospectively studied. TAE was performed via
superselective catheterization followed by embolization
with polyvinyl alcohol or microspheres. The date of the
first embolization until death or the last follow-up date
was used for the assessment of survival. The survival
rates were calculated using the Kaplan-Meier method,
and the groups were compared using the log-rank test.

RESULTS: The overall mean survival was 35.8 mo
(95%CI: 25.1-52.0). The survival rates of the BCLC A
patients (33.7%) were 98.9%, 79.0% and 58.0% at
12, 24 and 36 mo, respectively, and the mean survival
was 38.1 mo (95%CI: 27.5-52.0). The survival rates of
the BCLC B patients (66.2%) were 89.0%, 69.0% and
49.5% at 12, 24 and 36 mo, respectively, and the mean
survival was 29.0 mo (95%CI: 17.2-34). The survival
rates according to the BCLC B sub-staging showed
significant differences between the groups, with mean
survival rates in the B1, B2, B3 and B4 groups of 33.5
mo (95%CI: 32.8-34.3), 28.6 mo (95%CI: 27.5-29.8),
19.0 mo (95%CI: 17.2-20.9) and 13 mo, respectively (P
= 0.013).

CONCLUSION: The BCLC sub-staging system
could add additional prognosis information for post-
embolization survival rates in HCC patients.

Key words: Hepatocellular carcinoma; Barcelona clinic
liver cancer; Transarterial embolization; Subclassification
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Core tip: This is the first study to apply the barcelona
clinic liver cancer (BCLC) B subclassification in a survival
analysis for hepatocellular carcinoma patients after
transarterial embolization. Were observed significant
differences in the mean survival rates among B1, B2, B3
and B4 patients. The BCLC B sub-staging system could
be an additional tool for accessing prognosis in the post-
embolization survival rates of hepatocellular carcinoma
patients.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most
common cancer worldwide and the third leading cause
of cancer-related death!™?, Locoregional treatments,
such as transarterial chemoembolization (TACE) and
transarterial embolization (TAE), have been used for
intermediate HCC patients, promoting an increase
in overall survival®”, An updated meta-analysis and
a systematic review of randomized controlled trials
comparing TACE with TAE did not proved significant
difference in survival between this two techniques®”.

The intermediate stage of HCC affects a highly
heterogeneous patient population and can present
with varying tumor burdens and liver functionality that
are usually staged in the same level as barcelona clinic
liver cancer (BCLC) B!,

Recently, some authors have proposed a sub-
staging of BCLC B patients to facilitate therapeutic
decisions, especially due to wide differences in
response rates after transarterial treatments among
intermediate HCC patients™. We analyzed the survival
rates based on this sub-staging after TAE.

MATERIALS AND METHODS

We retrospectively analyzed a historical cohort of
American Association for the Study of Liver Diseases
diagnosis-based HCC patients' treated from June
2008 to December 2013 at the Gastroenterology
Division of the Hepatology Unit of the Hospital de
Clinicas de Porto Alegre.

TAE was indicated for patients with HCC BCLC
A with nodules greater than 3 cm or without safe
percutaneous access to ablative therapies and BCLC B
with no signs of extra-hepatic disease!.

BCLC D or BCLC C patients with evidence of extra-
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Table 1 Barcelona clinic liver cancer B sub-stage categories

BCLC sub staging

B1 B2 B3 B4
Child Pugh class 5-6-7 5-6 7 8-9
Beyond Milan and within up-to-7 In Out Out  Any
ECOG PS 0 0 0 0-1

BCLC: Barcelona clinic liver cancer; ECOG PS: The Eastern Cooperative
Oncology Group performance status.

hepatic disease, portal vein thrombosis (or thrombosis
of one of its branches), or hepatofugal portal flow were
excluded. Patients with a definitive diagnosis of extra-
hepatic metastasis, difficult to control ascites, other
active malignant diseases or the following laboratorial
anomalies were also excluded: serum creatinine above
1.5 mg/dL, total bilirubin above 3.0 mg/dL, platelets
lower than 50000 mm? or a prothrombin time less
than 50%.

The BCLC B patients were sub-staged into four
categories (Table 1). Group 1 comprised patients with
Child-Pugh class A or B with a score of no more than
7, without current or previous decompensation, an
Eastern Cooperative Oncology Group (ECOG) PS score
of 0 and meeting the up-to-seven criteria. Group 2
comprised Child-Pugh A patients exceeding the up-to-
seven criteria, without ascites or jaundice and an ECOG
PS score of 0. Group 3 comprised patients with Child-
Pugh class B exceeding the up-to-seven criteria and
who had an ECOG PS score of 0. Group 4 comprised
decompensated Child-Pugh B patients with severe
ascites or jaundice, an ECOG PS score of 0 or 1 and who
either did or did not exceed the up-to-seven criteria'®.

Procedure

TAE was performed by the same interventional rad-
iologist through a common femoral access. Selective
catheterization of the celiac trunk and the superior
mesenteric artery were performed with a Cobra or
Mikaelson 5F catheter to facilitate the liver blood flow
study. The hepatic artery was selectively catheterized,
followed by a superselective feeding branch tumor
catheterization with a 2.8 F microcatheter (Progreat®,
Terumo). In the PVA-TAE, a superselective injection
of PVA (Cook, Bloomington, Indiana) was performed
in the feeding artery as distal as possible. The ME-
TAE injection was performed with ME embospheres
(Biosphere medicals™, Rockland, MA, United States).
The particle sizes were 100-300 microns for tumors up
to 5 cm and 300-500 microns for tumors equal to or
larger than 5 cm.

Statistical analysis

The categorical variables were described using
frequency and percentages. The quantitative variables
with symmetric distribution were expressed using
their mean values and standard deviation; those with
asymmetric distribution were described using the
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Table 2 Baseline and tumoral characteristics

Characteristics B1 B2 B3 B4 P value'
Age (yr) 62 61 60 60 0.77
Gender (male, %) 66 73 76 50 0.48
Caucasians (%) 95 99 96 100 0.28
HCV positive (%) 81 77 76 100 0.79
Alcohol (%) 33 33 34 0 1.00
PS (0) (%) 100 95 95 50 0.27
AST (U/L) 35 36 37 38 0.90
ALT (U/L) 64 67 69 70 0.80
GGT (U/L) 133 136 144 155 0.79
Platelets (x 1000/ UL) 110 110 105 90 0.35
PT (%) 73 73 77 79 0.72
Albumin (U/L) 35 3.4 33 3.3 0.28
BT (mg/dL) 1.2 1.3 1.3 14 0.22
Creatinine 0.93 0.94 0.95 0.97 0.73
No. of TAE session 1.7 1.9 1.9 1.9 0.20

Table 3 Survival rates according to barcelona clinic liver

cancer classification and subclassification

n (%) Mean survival rate (mo) (95%CI)
Overall 136 (100) 35.8 (25.0-52.0)
BCLC A 46 (33.7) 38.1 (25.0-52.0)
BCLC B 90 (66.2) 29.0 (17.2-34.3)
BCLC B1 48 (52.8) 33.6 (32.9-34.3)
BCLC B2 27 (30.2) 28.6 (27.5-29.8)
BCLC B3 13 (15.1) 19.0 (17.2-20.9)
BCLC B4 2(1.9) 13.0 ( 25.0-52.0)

BCLC: Barcelona clinic liver cancer.

Table 4 Barcelona clinic liver cancer B substaging response
rates according to mRECIST 7 (%)

'P value analysis excluded B4 subgroup (only 2 patients). HCV:
Hepatitis C virus; PS: Performance status; AST: Aspartate transaminase;
ALT: Alanine transaminase; GGT: Gamma-glutamyl transferase; PT:
Prothrombine time; BT: Total bilirubin; TAE: Transarterial embolization.

median and inter-quartile interval (25" percentile -
75" percentile). The 4 test or Fisher’s Exact Test was
used to compare the categorical variables. Quantitative
variables with symmetric distribution between
groups were compared using Student’s t test for the
independent samples. Variables with asymmetric
distribution were compared between the groups using
the Mann-Whitney U test.

The date of the first embolization until death or
the last follow-up date was used in the assessment of
survival. The survival rates were calculated using the
Kaplan-Meier method, and the groups were compared
using the Log-Rank test.

Analyses were performed using SPSS software
version 19.0 by a biomedical statician. The statistical
level of significance was set at 0.05.

RESULTS

One hundred third six patients, 46 BCLC A (33.7%)
and 90 BCLC B (66.25%), were treated with TAE.
Among the BCLC B group, 48 (52.8%) patients were
BCLC B1, 27 (30.2%) were BCLC B2, 13 (15.1%)
were BCLC B3 and 2 (1.9%) was BCLC B4.

There were no significant differences at baseline
in regard to demographic data, staging, laboratory or
HCC characteristics according to the embolic agent.
Table 2 summarizes the characteristics.

Throughout the analysis, the follow up time was 1
to 52 mo, with overall survival rates at 12, 24 and 36
mo of 98.5, 78.0 and 55.5%, respectively. The mean
overall survival rate was 35.8 mo (95%CI: 25.1-52.0).

The survival rates of the BCLC A patients (33.7%)
were 98.9%, 79.0% and 58.0% at 12, 24 and 36 mo,
respectively, and the mean was 38.1 mo (95%CI:
25.0-52.0).

The survival rates of the BCLC B patients (66.2%)
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CR PR PD SD
Bl 12 (25) 29 (60.4) 3 (6.25) 3 (6.25)
B2 6(22.2) 13 (48) 1(3.7) 7 (26.1)
B3 1(7.6) 4(30.7) 1(7.6) 7 (53.8)
B4 = = 1 (50) 1 (50)

CR: Complete response; PR: Partial response; PD: Progressive disease; SD:
Stable disease.

were 89%, 69% and 49.5% at 12, 24 and 36 mo,
respectively, and the mean was 29.0 mo (95%CI:
17.2-34.3).

The survival rates according to BCLC B subclassi-
fication showed a significant difference between the
groups, with mean survival rates for B1, B2, B3 and
B4 of 33.6 mo (95%CI: 32.9-34.3), 28.6 mo (95%CI:
27.5-29.8), 19.0 mo (95%CI: 17.2-20.9) and 13 mo,
respectively (P = 0.013). The median survival rates
for B1, B2, B3 and B4 was 33, 28, 19 and 13 mo,
respectively. Table 3 summarizes the survival rates,
and Figure 1 shows the survival Kaplan-Meier curves
according to BCLC B subclassification.

There was no differences in the response rates
according to mRECIST among the BCLC B substaging,
as demonstrated in Table 4.

DISCUSSION

The difficulty in finding an ideal treatment modality
for BCLC B patients was been evaluated. Some
authors showed a significant difference in survival
between Child-Pugh B7 and B8 with survival means
after TACE of 22 and 6 mo, respectively™®. Survival
differences between BCLC A and B patients after TACE
were also demonstrated after drug-eluting beads
chemoembolization (DEB-TACE), with survival rates
after 12, 24 and 36 mo of 93.6%, 83.8% and 62%,
respectively, in BCLC A, and 91.5%, 75% and 50.7%
in BCLC B™",

Therefore, Bolondi et al® proposed a refinement
of intermediate HCC staging based on the Child-Pugh
score, up-to-seven criteria, performance status and
portal vein patency.
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Figure 1 Kaplan-Meier curves.

Our study also applied the BCLC B sub-staging, and
significant survival differences were observed in
subgroups, with mean survival rates for B1, B2, B3
and B4 of 33.6 mo (95%CI: 32.9-34.3), 28.6 mo
(95%CI: 27.5-29.8), 19.0 mo (95%CI: 17.220.9) and
13 mo respectively (P = 0.013).

Some authors also have been validated that
proposal, depicting significant differences in median
survival time between B1 and B2 and B2 and B3,
Another recently study also showed differences in
5-year survival rates using sub-stages, and had
proposed a modification of this system based on
alpha-fetoprotein (AFP) levels™®. According to AFP
levels (200 ng/mL), B1 was classified into Bla and
B1lb and B2 into B2a and B2b, without differences in
survival among this subgroups, but a re-classification
into modified mB1 (Bla), mB2 (B1b + B2a) and mB3
(B2b + B3) provided better prognostic prediction™.
Since AFP levels were available in a small number
of our sample, we did not performed this modified
evaluation.

Even not considering the AFP levels, this differ-
ences in survival rates among the B sub-staging
patients stressed distinct clinical conditions and
tumor characteristics, even though it could represent
a measure of interaction between underlying liver
disease and tumor burden.

The present study has some limitations. It is
single-centered, retrospective, and the choice of the
embolizing agent was not standardized. Nevertheless,
the survival rates we found suggest that this issue
warrants further investigation.

In conclusion, the BCLC sub-staging system could
be an additional tool for accessing prognosis in the
post-embolization survival rates, having potential to
better select the therapeutic approach for intermediate
HCC patients.

COMMENTS

Background

The intermediate stage of hepatocellular carcinoma is composed of a group
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of heterogeneous characteristics related to tumor burden and clinical aspects.
Therefore, the standard embolization treatment proposed for intermediate stage
could have different responses in this group.

Research frontiers

Given the potential differences in patients in stage B, is not yet known the
survival rates of patients divided into four subcategories of barcelona clinic liver
cancer (BCLC) stage B, that underwent transarterial embolization (TAE).

Innovations and breakthroughs

The TAE is a minimal invasive technique that has been applied to patients in
intermediate stage hepatocellular carcinoma (HCC). In the literature however
there is debate about its role in patients in stage B of BCLC, given heterogeneity
at this stage. This study aims to better characterize these patients by determining
survival in the different sub stages.

Applications

This approach aim to predict prognosis in terms of survival in an attempt to
optimize the therapeutic approach in this group of patients.

Terminology

BCLC is a classification used to guide therapeutic for patients with hepatocellular
carcinoma. One of the available treatments, especially for patients with
intermediate stage HCC, TAE is a non invasive trans catheter technique in
which are injected embolizing agents aimed at restricting arterial tumor supply.
Peer-review

This is an interesting manuscript where the authors have analysed the difference
in survival between different subgroups in BCLC Stage B HCC after TAE.
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