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Abstract

Therapeutic management of hepatocellular carcinoma
(HCC) is quite complex owing to the underlying cirrhosis
and portal vein hypertension. Different scores or classi-
fication systems based on liver function and tumoral
stages have been published in the recent years. If
none of them is currently “universally” recognized, the
Barcelona Clinic Liver Cancer (BCLC) staging system
has become the reference classification system in
Western countries. Based on a robust treatment algori-
thm associated with stage stratification, it relies on a
high level of evidence. However, BCLC stage B and
C HCC include a broad spectrum of tumors but are
only matched with a single therapeutic option. Some
experts have thus suggested to extend the indications
for surgery or for transarterial chemoembolization.
In clinical practice, many patients are already treated
beyond the scope of recommendations. Additional
alternative prognostic scores that could be applied to
any therapeutic modality have been recently proposed.
They could represent complementary tools to the
BCLC staging system and improve the stratification
of HCC patients enrolled in clinical trials, as illustrated
by the NIACE score. Prospective studies are needed
to compare these scores and refine their role in the
decision making process.
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Core tip: Different scores or classification systems
have been proposed to refine hepatocellular carcinoma
prognosis and better guide medical treatment. The
Barcelona Clinic Liver Cancer (BCLC) system has become
the reference classification in Western countries. Its
treatment algorithm is based on randomized studies,
but only offers one recommendation for BCLC stages
B and C, whereas they include a broad spectrum of
tumors. In clinical practice, many patients are treated
out of the scope of these recommendations. In this
context, alternative scores or classifications, which have
been opposed for a long time, could be complementary
tools for the benefit of the treatment.
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INTRODUCTION

Most hepatocellular carcinomas (HCC) develop upon
chronic diseases of the liver, mainly B or C viral hepatitis.
HCC is a frequent and serious cancer, often diagnosed at
an inoperable stage". It is singular as its prognosis not
only relies on the tumor characteristics but also on the
underlying liver disease, frequently at a cirrhotic stage.
The tumor-node-metastasis (TNM) classification of solid
tumors failed to impose itself as the reference system for
such a dual pathology, despite its recognized prognostic
value even for non-operated tumors™. In order to
refine the prognosis and provide better medical care,
different scores or classifications originating from Asian
or Western countries have been published recently. Most
of them use regression models based on the prognostic
variables of the studied populations. If they all share
common parameters including liver function, tumor
characteristics, age-related clinical consequences, comor-
bidities or cirrhosis (Figure 1), there is no universally
recognized score or classification to date.

In the first part, we will focus on the main scores
and classification systems published in the recent
years, following a chronological order and revealing
the differences between Western and Asian countries,
the corresponding affected populations, treatment
modalities and recommendations being distinct. The
second part highlights the complementarity between the
two systems in the decision making process (excluding
graft), as successively exemplified by the sorafenib,
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the transarterial chemoembolization (TACE), the radio-
frequency ablation (RFA) and the surgical resection
treatments.

HCC PROGNOSIS: SCORES OR

CLASSIFICATIONS?

The OKUDA score, published in the eighties, was the first
to combine tumor-associated parameters (more vs less
than 50% of invaded parenchyma) and liver function
(ascites, albumin, bilirubin) (Tables 1 and 2). It classifies
patients into three stages [lowly ( I ), moderately (1I') or
highly advanced (IT)] with different outcomes, depend-
ing on their number of positive variables (0 vs 1-2 vs
3-4, respectively). This score was initially validated
on a population of 850 patients, either non-treated or
treated according to the modalities applicable at that
time (surgery, intra-arterial or systemic chemother-
apy, arterial embolization)®. Although approximative
and hardly differentiating the less advanced patients
(e.g., the median survival of stage I patients was 11.5
mo independently of the treatment vs 25.6 mo when
operated), this score has been widely used.

Published in the late nineties, the Italian Cancer of
the Liver Italian Program (CLIP) score was calculated
from the prognostic values of 435 patients originating
from 16 centers (Tables 1 and 2)™. It includes other
tumor-linked parameters such as portal vein thrombosis
or alpha-fetoprotein (AFP) serum levels and better
estimates the liver function using the Child-Pugh score.
Easy to calculate (4 variables to add), it is well correlated
with survival (CLIP O, 1, 2, 3, 4, 5-6: 42.5 vs 32 vs
16.5 vs 4.5 vs 2.5 vs 1.0 mo). The CLIP score was first
assessed on a prospective cohort™® and subsequently
validated on Asian cohorts'”. Still recently ranked first for
its ability to predict survival®™, it was criticized for its lack
of treatment offer, approximation in tumor morphology
and extension, for the absence of clinical status consi-
deration and its inability to classify intermediate stages.
Another issue is that studies evaluating the CLIP system
mainly included patients with scores only ranging from 0
to 27,

French speaking teams have created the GRETCH
score in 1999. Quite similar to the CLIP, it further
includes the patients’ overall condition but lacks tumor
morphology information”’, Also determined from a
multivariate analysis including 761 patients (mainly non-
treated) from 24 centers, it identifies 3 different groups
(A: 0, B: 1to5andC: 6 to 11 points) with distinct
prognosis [overall survival after a year: A (72%), B
(34%), C (7%), respectively]. Less evaluated than the
CLIP, it faces the same limitations.

The BCLC classification was published at the same
time'!. Differently built as it is not based on a regre-
ssion model but results from the combination of different
studies, it distinguishes 4 different stages [A: (very)
early, B: intermediate, C: advanced, D: terminal] with
different prognosis, according to the liver function, the
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Table 1 Hepatocellular carcinoma scores and staging systems published in the recent years

Scores and classifications Liver function AFP PS Tumor spread
Okuda 1985 Ascites, albumin, bilirubin No No Hepatic spread 50%< vs > 50%
CLIP 1998 Child-Pugh score <400 ng/mL vs = 400 ng/mL No Nodule(s), hepatic spread 50% < vs >50%
Portal vein thrombosis
GRETCH 1999 Bilirubine, phosphatases <35 ng/mL vs = 35 ng/mL Yes Portal vein thrombosis
alcalines
BCLC 1999 Child-Pugh score No Yes Nodule(s), size
Portal vein thrombosis
c-JIS 2003 Child-Pugh score No No TNM LCSGJ
bm-JIS 2008 Child-Pugh score Yes (+ AFP-L3 + DCP) No TNM LCSGJ
TIS 2010 Child-Pugh score <400 g/mL vs = 400 ng/mL No Total tumor volume
HKLC 2014 Child-Pugh score No Yes Nodule(s), size

Portal vein thrombosis

BCLC: Barcelona Clinic Liver Cancer; CLIP: Cancer of the Liver Italian Program; JIS: Japan Integrated Staging; HKLC: Hong Kong Liver Cancer; TIS: Taipei
Integrated Scoring System; AFP: Alpha-fetoprotein; PS: Performance Status; bm-JIS: Biomarker combined JIS; DCP: Des-gamma-carboxy prothrombin;

LCSGJ: Liver Cancer Study Group of Japan; TNM: Tumor-node-metastasis.

Table 2 Definitions of the Okuda score and the Cancer of the Liver Italian Program score

Okuda score CLIP score
Parameters (+) 1 point (-) O point 0 point 1 point 2 points
Tumor spread >50% <50%
Albumin, g/dL <3 >3
Bilirubin, mg/dL >3 <3
Ascites Yes No
Child-Pugh score A B C
Tumor spread Unipolar and hepatic Multinodular and ~ Massive or hepatic

spread < 50% hepatic spread < 50% spread > 50%

Portal vein thrombosis No Yes
AFP, ng/dL <400 = 400

AFP: Alpha-fetoprotein; CLIP: Cancer of the Liver Italian Program.

Patient
Symptoms related to cancer
ECOG PS
Karnofsky
Comorbidities

Liver function

Tumor spread

Bilirubin Okuda Size
Child-Pugh score CLIP

. Nodule(s)
Ascites GRETCH . .

. Portal vein thrombosis
Indocyanine green BCLC
Metastases

clearance test JIS, TIS..... AFP level
Portal pressure HKLC

Figure 1 Common parameters between hepatocellular carcinoma
classifications and scores. AFP: Alpha-fetoprotein; CLIP: Cancer of the Liver
Italian Program; BCLC: Barcelona Clinic Liver Cancer; JIS: Japan Integrated
Staging; HKLC: Hong Kong Liver Cancer; TIS: Taipei Integrated Scoring
System; ECOG (PS): Eastern Cooperative Oncology Group (performance
status).

extent of the tumor and its consequences (Figure 2). As
opposed to the previous scores, the early stages are well
defined according to the number and size of nodules, the
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associated comorbidities and the portal vein pressure.
The BCLC staging system was assessed on Western
and Asian cohorts'*** and demonstrated a better
ability to predict survival than most other scores®**,
This classification has imposed itself from its practical
aspect and for being the only one linked to a treatment
algorithm relying on a high level of evidence for each
modality. Endorsed by both the European Associations
for the Study of the Liver (EASL)™! and the American
Associations for the Study of the Liver (AASLD)™®, it has
become the reference classification in Western countries
and is being used in day-to-day practice and clinical
trials.

However, BCLC is not the reference classification
in Asia, notably as HCC treatment modalities differ
according to the countries (e.g., external radiotherapy,
intra-arterial and systemic chemotherapy or TACE
being indicated for advanced HCC despite a low level
of evidence). Such recommendations are based
on studies but, as opposed to the BCLC, also rely on
personal experience, experts advice and consensus
conferences. Alternative scores or classifications have
thus been proposed.

The Japan Integrated Staging (JIS) score was
published in 2003 (Table 3)"®. Also easy to calculate, it
associates the Child-Pugh score and the Japanese TNM,
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HCC

l

l

Very early stage (0)
Single < 2 cm
Child-Pugh A, PS 0

Early stage (A)
Single or 3 nodules < 3
cm

l

l

)

Intermediate stage (B)

Advanced stage (C)

Terminal stage (D)

Child-Pugh A, PS 0

Potential candidate for

‘ Single ‘ ‘ Three nodules < 3 cm
liver transplantation

Portal pressure
bilirubin

‘No‘ ‘Yes

‘ Normal H Increased ‘ ‘ Associated disease ‘

No Yes

Multinodular Portal invasion Child-Pugh C
Child-Pugh A-B, PS 0 Extrahepatic spread PS 3-4
Child-Pugh A-B,
PS 1-2

Ablation

‘ Resection ‘ ‘ Transplantation ‘ ‘ Ablation ‘

‘ TACE ‘

Sorafenib

Best supportive

Curative treatments (30%-40%)
0S > 60 mo

Palliative treatments (20%-40%)

care

(10%)

0OS > 20 mo 0S > 11 mo 0S <3 mo

Figure 2 Barcelona Clinic Liver Cancer system. HCC: Hepatocellular carcinoma; PS: Performance status; TACE: Transarterial chemoembolization.

Table 3 Definitions of the c-Japan Integrated Staging score

and the biomarker combined Japan Integrated Staging score

0 point 1 point 2 points 3 points

Score c-JIS
Child-Pugh stage A B C
TNM stage by LCSGJ' I Jig il \%
Score bm-JIS
Child-Pugh stage A B C
TNM stage by LCSGJ' I I i \%
Elevated tumor markers, 0 1 2o0r3

n (AFP, AFP-L3, DCP)

'Definitions of the TNM stage by the LCSG]J; Stage I : T1 (fulfilling 3 T
factors) NO MO; Stage II: T2 (fulfilling 2 T factors) NO MO; Stage III: T3
(fulfilling 1 T factor) NO MO; Stage IV: T4 (fulfilling 0 T factor) NO M0
or any T NO - 1 M1; T factor: (1) single; (2) < 2 cm; and (3) no vascular
involvement. LCSGJ: Liver Cancer Study Group of Japan; bm-]IS:
Biomarker combined-Japan Integrated Staging.

which is based on three parameters (vascular invasion,
unique vs multiple nodules, diameter < vs > 20 mm)
determined from a population of 13772 operated
patients. It defines six groups with different prognosis
(excluding JIS 4-5). This score has demonstrated a
better ability to predict survival than the CLIP and was
further improved a few years later with the modified-
J1S™, in which the encephalopathy item is replaced by
the indocyanine green clearance, due to an early HCC
screening in Japan and a preferred surgical orientation.
In 2008, the JIS score became the biomarker combined
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JIS with the inclusion of three HCC serum markers [AFP,
AFP-L3 (AFP-Lens culinaris agglutinin-reactive) and des-
gamma-carboxy prothrombin], which allowed better
survival predictions (Table 3)”. However, two of those
markers are not frequently used in Western countries
where HCC is also often being diagnosed at more
advanced stages. Thus, this score, without treatment
guidelines, has not been evaluated on patients from
Western countries.

The Taipei Integrated Scoring system (TIS) was
published in 2010%" arised from the lack of a reference
classification and the opposite results from studies
regarding the performance of classification systems.
TIS is a point scoring system combining AFP levels (<
400 vs > 400 ng/mL: 0 vs 1 point), Child-Pugh score
(A, Band C: 0, 1 and 2 points, respectively) and the
sum of the volume of each tumor (total tumor volume),
calculated from the following formulae: [(4/3) x 3.14 x
(radius of tumor in cm)?], and which defines 4 different
groups (< 50 cm?, 50-250 cm?, 250-500 cm?, > 500
cm’: 0, 1, 2 or 3 points, respectively). From a cohort
of 2030 patients, mainly with viral hepatitis (hepatitis B
virus 51%, hepatitis C virus 27%), the score identified
six distinct prognostic groups, with a score evolution
inversely correlated to survival. The predictive ability
of the TIS score was better than the JIS and the BCLC
for the whole cohort, independently of the treatment
modality (curative or palliative), but not as good as the
CLIP for the 936 patients treated with curative intent.
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HCC

Confined to the liver
Main portal vein patent

|

Resectable
\

Extrahepatic metastasis

Main

Child A/B

portal vein tumor thrombus

Child C

|

i

Yes No Sorafenib or systematic therapy trial ‘
Resection/RFA Solitary tumor < 5 cm Tumor > 5 cm

(for < 3 cm HCC) < 3tumors < 3 cm

No venous invasion

Invasion of hepatic/portal vein branches

> 3 tumors

]

Child A/B

|

Child C

|

Local ablation

Transplantation

‘ TACE ‘

‘ Supportive care ‘<7

Figure 3 Asian Pacific Association for the Study of the Liver guidelines on the treatment algorithm for hepatocellular carcinoma. HCC: Hepatocellular

carcinoma; TACE: Transarterial chemoembolization; RFA: Radiofrequency ablat

Vascular invasion that was observed in 36.7% of the
patients is taken into account in the CLIP but not in the
TIS, which probably participates in this discrepancy.
Again, this score appears promising, but lacks a linkage
to any treatment decision choice and has not been
validated on any Western country patient.

In 2011, an Asian experts meeting has suggested
to adopt a common classification and common recom-
mendations. TACE was then proposed for HCC with
limited vascular invasion, despite a low level of evidence
(Figure 3)™1, The competing Hong Kong Liver Cancer
(HKLC) classification, which is close to the BCLC system,
was published in 2014%, Built from a population of
3856 patients (median age: 58 years old), mainly
affected by viral hepatitis B, with Child-Pugh A scores
(73%), it identifies five groups and nine sub-groups to
further refine the prognosis (Figure 4). The associated
treatment algorithm recommended surgery at more
advanced stages and subsequently increased survival
according to the authors. However, its prognostic value
was comparable to the BCLC system for a European
cohort of HCC linked to viral hepatitis C or alcohol, the
ITa/ b, Mb/IVa, IVb/Vb subgroups presenting similar
survival®, which limits the impact of such a stratification
within this population. A prospective study is currently
on-going to further evaluate this score.

Overall, the BCLC classification has become the
reference in Western countries and has replaced the
other prognostic scores. Limitations have however
been highlighted since several years. The intermediate
BCLC B stage, which gathers multifocal tumors lacking
vascular invasion and excludes unique and large HCC,
now part of the BCLC A group in newer version of
the BCLC classification'*”!, remains heterogeneous'®.
Thus, a diffuse multinodular HCC or four nodules of one
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centimeter in size within the same lobe are categorized
within the same BCLC B group, and only a single thera-
peutic option is offered (i.e., chemoembolization).
Advanced (BCLC C) stages encompass a broad spectrum
of tumors, including cancers with or without symptoms,
metastatic or locally advanced diseases, eventually
associated with portal thrombosis, nodular or infiltrating
tumors, uni- or multi-nodular tumors, associated with
Child-Pugh A or B grade, which are, again, only asso-
ciated with a single treatment (sorafenib)®*, It has thus
been suggested to extend the indication for surgery®*2!
or chemoembolization to some advanced stages®>".
Stage C HCC were defined using a population limited to
102 patients™", Furthermore, comparative studies have
shown lower prognostic ability for the BCLC than the
CLIP score regarding advanced HCC®?3¥, and several
studies have suggested a possible stratification for
the BCLC C HCCP>*"), For example, Yau et al®® have
proposed a new score called Advanced Liver Cancer
Prognostic System (ALCPS), separating 3 groups accord-
ing to their survival after 3 mo, and aiming at improving
patients selection before their enrollment into clinical
trials (Table 4). However, the ALCPS score is too complex
for daily clinical practice as it includes eleven variables
with different coefficients, as is the Chinese University
Prognostic Index score®”,

Conversely, the recently published NIACE score
(Table 5) was determined from a population of advanced
HCC and validated using an external Asian cohort,
independently of the BCLC stage®. Easy to calculate
and well correlated to survival, it distinguishes 2
subgroups with different prognosis within BCLC stage C
patients. Advanced HCC are classified according to their
morphology as infiltrating or diffuse (hardly delimited
lesion, with a heterogeneous enhancement, more easily

[38]

June 18, 2016 | Volume 8 | Issue 17 |



Adhoute X et a/. HCC treatment: Classifications and scores complementarity

ECOG 0-1, Child A-B

ECOG 2-4/Child C

v v
No EVM EVM Early Others
tumors tumors/
¢ ¢ no EVM EVM
Early tumor Intermediate tumor Locally advanced ‘ Child A ‘ ‘ Child B ‘
<5am, 1) < 5cm, > 3 nodules Tumor
< 3 nodules or with intrahepatic (1) < 5cm, > 3 nodules
no intrahepatic venous invasion and with intrahepatic
venous invasion 2) > 5cm, < 3 nodules venous invasion
and no intrahepatic (2) > 5 cm, > 3 nodules
l—‘—¥ venous invasion or/and intrahepatic
venous invasion
ECOG 0, ECOG 1, i L (3) Diffuse tumor
Child A chidB | [chida] | cnids |
‘ Stage 1 ‘ ‘ Stage Ila ‘ ‘ Stage 1Ib ‘ ‘ Stage Ila ‘ Stage IIb ‘ Stage IVa ‘ ‘ Stage IVb ‘ ‘ Stage Va ‘ ‘ Stage Vb ‘
|
Resection/ Resection Systemic Systemic E BSC
LT/ablation therapy therapy/BSC

Figure 4 Hong Kong Liver Cancer classification. EVM: Extrahepatic vascular invasion/metastasis; BSC: Best supportive care; TACE: Transarterial

chemoembolization; ECOG: Eastern Cooperative Oncology Group.

Table 4 Barcelona Clinic Liver Cancer C hepatocellular

carcinoma, a broad spectrum of tumors; example of the

Advanced Liver Cancer Prognostic System score™*!

Parameters Points
Ascites 2
Abdominal pain 2
Weight loss 2
Child-Pugh grade A/B/C 0/2/5
alkaline phosphatase, UI/L > 200 3
Bilirubin, memol /L < 33/> 33-< 50/> 50 0/1/3
Urea, mmol/L > 8.9 2
Portal vein thrombosis 3
Tumor size: Diffuse/>5cm/< 5 cm 4/3/0
Lung metastases 3
AFP, ng/mL > 400 4

Probability of patients surviving at least 3 mo estimated by
the ALCPS score®®

Score < 8 points: 82.0% (95%CI: 76.5%-87.5%)

Score 9-15 points: 53.4% (95%CI: 48.3%-57.7%)

Score = 16 points: 18.9% (95%CI: 14.7%-23.3%)

Probability of patients surviving at least 3 mo estimated by the ALCPS
score™. AFP: Alpha-fetoprotein; ALCPS: Advanced Liver Cancer
Prognostic System.

%1 and

[41]

characterized using magnetic resonance imaging
frequently associated with portal vein thrombosis
or bile duct invasion), as opposed to the nodular HCC
meeting the EASL/AASLD diagnosis criteria™?. It also
considers the AFP level (£ 200 ng/mL), whose pro-
gnostic value has been demonstrated independently of
the stage of the disease™'**’!; those two last criteria
missing from the BCLC system.

The predictive value of the NIACE score has been
compared to those of the CLIP score and both the BCLC
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Table 5 NIACE score™®

Score NIACE Points
Nodules <3 0
Nodules = 3 1
Infiltrative HCC: No 0
Infiltrative HCC: Yes 1.5
AFP < 200 ng/mL (at baseline) 0
AFP = 200 ng/mL (at baseline) 1.5
Child-Pugh grade A 0
Child-Pugh grade B 15
ECOGPS0 0
ECOGPS =1 15

AFP: Alpha-fetoprotein; HCC: Hepatocellular carcinoma; ECOG (PS):
Eastern Cooperative Oncology Group (Performance Status).

and HKLC classifications using a French multicenter
HCC cohort of 1102 patients, of 68 (60-74) years of
age, mostly with cirrhosis (81%), often linked to alcohol
(41%) or hepatitis C (28%) or B (6%) viruses; most of
the patients with Child-Pugh A and BCLC C scores, and
treated according to the following modalities: Curative
treatment in 22% of the cases (surgical resection or
RFA), palliative treatment in 66% of the cases (TACE,
sorafenib) and supportive care in 12% of the cases'*.
Each scoring system identified different prognosis
subgroups (P < 0.0001), with scores and classifications
correlated with survival. The NIACE score showed the
best homogeneity (LR »* = 532.0369, P < 0.0001), the
best discriminative ability (LT 7> = 91.6906, P < 0.0001),
the lowest Akaike information criterion (AIC 10648.198)
and the highest C-index [C-index 0.718 (0.688-0.748)]
(Table 6). Using a threshold value of 1 or 2.5, the NIACE
score identified 2 distinct prognosis groups within the
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Table 6 Comparison of prognostic performance of the NIACE, Barcelona Clinic Liver Cancer, Hong Kong Liver Cancer, and

Cancer of the Liver Italian Program systems™*

Score Discriminatory ability linear trend test Homogeneity likelihood ratio test Akaike information criterion C-index (95%CI)
LT () P value LR (%) P value

NIACE 91.6906 <0.0001 532.0369 <0.0001 10648.198 0.718 (0.688-0.748)

BCLC 79.0342 <0.0001 380.4100 <0.0001 10805.825 0.674 (0.645-0.704)

HKLC 71.8861 <0.0001 455.3169 <0.0001 10740.918 0.698 (0.673-0.731)

CLIP 87.2785 <0.0001 430.3872 <0.0001 10749.848 0.716 (0.687-0.746)

BCLC: Barcelona Clinic Liver Cancer; CLIP: Cancer of the Liver Italian Program; HKLC: Hong Kong Liver Cancer; LR: Likelihood ratio; LT: 4 linear trend
test.

Sorafenib

35 - I BCLCC center 2
30 1 30 ] BCLCCcenter3
25 | [ 1 BCLCCcenter4
5
£
= 20 20
gor, P < 0.0001
ha s | 15 16 15
= 13 13 13
3
“ 10t 8 10 4 8
776
5 555
0 1 1 1 ’_‘\ . ’_‘\
0 1 1.5 2.5 3 4 4.5 5.5 6 7
NIACE score
[Patients, 7 [9 [ - [8[5] 7411 3]9J19]18]16]25] 9 J11]20]21]10]14] 8 J10]12]16]10] 1] -J2]3[1]3]

NIACE score results

Figure 5 Evolution of the median overall survival according to the NIACE score in Barcelona Clinic Liver Cancer stage C patients from a French
multicenter study, treated by sorafenib (black bars center 2, grey bars center 3, white bars center 4)™, BCLC: Barcelona Clinic Liver Cancer.

CLIP 0, 1, 2 and 3 groups (P < 0.0001). As opposed treated with sorafenib (Figure 5), by separating two
to the HKLC, when applied to the various HKLC groups distinct groups with different survival using a threshold
with similar survival (i.e., Da/Ib, Mb/IVa, IVb/Vb), value of 378, The survival of patients with a NIACE
the NIACE score highlighted 2 different prognosis sub- score > 3 is limited to around 5.0 mo, despite a median
groups using a threshold value of 3 (P < 0.0001). treatment duration of 2 mo. Thus, this population does
The same results were obtained when investigating not seem to really benefit from the treatment and the
the HKLC I group using a threshold value of 1 (P < NIACE score could be helpful in the treatment choice
0.0001)", process or even earlier, to better classify patients before
In conclusion, the use of additional prognostic scores their enrollment into dlinical trials.
improves the stratification of HCC selected according to

the BCLC system. Prognostic scores benefit in HCC treatment: Before

chemoembolization
HCC CLASSIFICATION AND As chemoembolization is mainly recommended for

intermediate BCLC stage B HCC™¥, the usefulness of
PROGNOSTIC SCORES: A USEFUL any additional prognostic score for such cases appears
COMPLEMENTARITY FOR TREATMENT limited to some experts. However, if TACE remains the

main treatment modality in most countries confronted
CHOICE with this disease!”, it is controversial. Its validation
Prognostic scores benefit in HCC treatment: Before relies on two randomized studies with limited patients
sorafenib groups, mainly including intermediate and advanced
Sorafenib is recommended for BCLC stage C HCC***)  HCC, and each offering a different treatment option®*>*".

and is also a possible alternative for some BCLC stage Metadata analyses show contradictory results®®"*? and,

B HCC being either progressive or confronted with despite the improvement of the selection criteria, the
chemoembolization contraindication!®, The NIACE radiological response (according to the EASL or the
score allows to further stratify the BCLC stage C patients ~ mRECIST criteria)>>*¥, the existing contraindications®™
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Table 7 Prognostic scores before the first transarterial chemoembolization

HAP (O to 4 points) NIACE (0 to 7 points) STATE
Before the first TACE
Albumin < 36 g/dL 1 point = 3 nodules 1 point Albumin (g/L)
Bilirubin > 17 mcmol /L 1 point infiltrative HCC vs nodular HCC 1.5 points -12 (tumour load exceeding the up-to-7 criteria)
0
AFP > 400 ng/mL 1 point AFP = 200 ng/mL 1.5 points
Child-Pugh A vs Child-Pugh B 0
1.5 points
Size of dominant tumour > 70 mm 1 point ECOGPS =1 1.5 points -12 (if CRP = 1 mg/dL)
No chemoembolization
= 2 points > 3 points <18 points

HAP: Hepatoma arterial-embolisation prognostic; AFP: Alpha-fetoprotein; TACE: Transarterial chemoembolization; HCC: Hepatocellular carcinoma;
ECOG: Eastern Cooperative Oncology Group; PS: Performance status; CRP: C reactive protein; STATE: Selection for transarterial chemoembolisation

treatment.
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Figure 6 Evolution of the median overall survival according to the NIACE score in hepatocellular carcinoma patients from a French multicenter study
treated by transarterial chemoembolization (grey bars center 1, black bars center 2)*". TACE: Transarterial chemoembolization.

or treatment termination criteria®, there is still no con-
sensus regarding the treatment strategy (on-demand or
sequential), the number of treatments before reassess-
ment®®”, the overall aim (stability or response)®>*! or
concerning the TACE mode (using conventional techni-
ques or calibrated drug-eluting beads). An additional
score could thus facilitate the treatment strategy choice.

Before the first treatment

Several scores have been proposed recently to improve
candidate patient selection (Table 7), as TACE is a
potentially toxic treatment, with limited survival benefit.
Among these pre-therapeutic scores, the Hepatoma
Arterial-embolisation Prognostic (HAP) and the selection
for transarterial chemoembolisation treatment (STATE)
scores were determined from the prognostic variables
of around a hundred of BCLC stage A, B (HAP, STATE)
or even C (HAP) patients treated by TACE®**?, The
NIACE score was also evaluated on two cohorts adding
up 321 BCLC A, B or sometimes C (with distal portal
vein thrombosis) patients treated by TACE. Using a
threshold value of 3, the NIACE score identified two
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groups presenting a significantly different survival
(NIACE < 3:27 mo (24-31) vs NIACE > 3:7 mo (6-10),
P < 0.0001), even without any stage C patients (Figure
6)°\. It also separated two subgroups with distinct
prognosis from an Asian cohort of patients treated by
TACE™®, as opposed to the HAP score which failed to
prove its ability to select all the “good” candidates for
TACE from a multicenter European cohort (with similar
survival between the subgroups)®!. Such a result could
be anticipated as the same rating (1 point) is attributed
to each variable and only HCC > 70 mm are taken into
account, whereas the efficiency of the TACE treatment
relies on the size (generally < 50 mm) and the number
of nodules. The more recent STATE score, which mainly
focuses on multinodular (BCLC B) HCC, still needs to be
evaluated. The list presented here is not exhaustive and
some relatively new scores now include indocyanine
green clearance to better evaluate the liver function
before TACE™, but often at the expense of simplicity,
which should remain a priority.

The continuation of a TACE treatment is determined
by the radiological response (which is correlated to
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Table 8 Pronostic scores before retreatment with transarterial chemoembolization

ART (0 to 8 points)

ABCR (-3 to 6 points)

Before the second, the third TACE.....

No radiological response 1 point AFP < 200 ng/mL
AFP = 200 ng/mL
AST increased > 25% 4 points BCLCA/B/C

Child-Pugh increased: 1 point
Increased: = 2 points 3 points
No chemoembolization

ART = 2.5 points ABCR > 2 points

1.5 points Child-Pugh increased = 2 points
Radiological response

0
1 point
0/2/3 points
2 points
-3 points

TACE: Transarterial chemoembolization; ART: Assessment for retreatment with TACE; AST:
Aspartate aminotransferase; AFP: Alpha-fetoprotein; BCLC: Barcelona Clinic Liver Cancer.

survival after TACE™™), a decrease in AFP levels and the
impact of the treatment on the liver function.

After the first TACE: Two scores easy to calculate
were proposed to improve the selection of patients
before repeating the treatment: The Assessment for
Retreatment with TACE (ART) and the ABCR scores, both
defined using regression models®*®*, The ART score
associates its higher coefficient with a possible increase
in ASAT levels (4 points), the lower being associated with
the radiological response (1 point). It is recommended
not to repeat the treatment in case of a score worsening
= 2.5 points (Table 8). Conversely, the ABCR system
assigns a higher coefficient to the radiological response
(-3 points), which is correlated to survival after TACE
and to the initial stage of the disease (BCLC A/B/C:
0/2/3 points). The associated threshold value is a score
worsening > 2 points. Both scores are usable after the
second treatment. From a European multicenter cohort,
the ART score calculated before the second or the third
TACE failed to orientate the treatment option for all the
patients®®%, If, unlike the ABCR, it did discriminate two
different prognosis subgroups, the evolution of the ART
score was not correlated with survival. As expected,
patients with an ART score of 1 (i.e., no radiological
response) presented a lower survival than the ART 4
(ASAT levels increase > 25%) patients. Among the
ABCR score limitations stands the possible absence of
radiological response after the first TACE, which affects
almost 25% of the “late responders”, depending on the
series®”, The score being contributory after the second
TACE, it is recommended to repeat the treatment in the
absence of obvious progression and in case of worsening
hepatic function.

The prognostic ability of the ABCR score was higher
than the HAP and ART systems on both Western® and
Asian cohorts™®,

Overall, these pre-chemoembolization scores are
not able to embrace all the patients or situations and
cannot replace a multidisciplinary meeting. However,
owing to the high number of patients treated following
this modality, the heterogeneity of HCC and day-to-day
practices, such scores could help in the therapy decision
making process (Figure 7).
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Prognostic scores benefit in HCC treatment: Before
surgical resection or radiofrequency

Surgical resection and radiofrequency ablation are
curative treatments for HCC. In such cases, a score
is not meant to exclude patients from the treatment
when they meet the Barcelona criteria, early (BCLC
A) stages being more homogeneous (single nodule
or 3 nodules < 3 cm), but to further evaluate their
prognosis (overall survival and recurrence), in the
prospect of a possible complementary treatment. This
is illustrated by the nomogram recently proposed by Liu
et al®” which orientates stage A HCC towards surgery
or RFA according to the risk of recurrence (Figure 8).
However, some experts have proposed to extend the
indication for surgery beyond the Barcelona criteria to
some intermediate or advanced HCC, which are more
heterogeneous'?”’. Despite some interesting results, only
a proper randomized comparative study could address
this question using a prognostic score to improve patient
classification.

The NIACE score was tested on two French cohorts,
both including around one hundred BCLC A/B and even
C (single nodule with segmental portal vein thrombo-
sis or above) HCC patients treated by surgery, thus
beyond the scope of the BCLC recommendation, but in
agreement with day-to-day practice. Using the more
stringent threshold value of 1, it identified two different
prognosis groups regarding the median overall survival
(NIACE < 1:61 mo (36-81) vs NIACE > 1:18 mo (9-73),
P = 0.0005) and the mean time to progression (NIACE
< 1,26.9 £ 16.3 mo vs NIACE > 1, 9.2 £ 9.7 mo, P <
0.0001)®, The score evolution was inversely correlated
to survival (Figure 9). Similar results were observed
using an Asian cohort comprising around one hundred
BCLC A/B/C HCC patients treated by surgery™.

When tested on a group of BCLC A HCC patients
treated by surgery, selected from a French multicenter
cohort, the NIACE score also highlighted two subgroups
with distinct prognosis (median OS NIACE < 1:80
(58-81) mo vs NIACE > 1:39 (28-58) mo, P = 0.0011),
notably among patients with a single tumor exceeding
50 mm in the longest axis (median OS NIACE <
1:80 (58-80) mo vs NIACE > 1:35 (18-58) mo, P =
0.0024)"4,
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BCLC B HCC, Child-Pugh grade A/B7

BCLC A HCC (not suitable for surgery or RFA)
BCLC C HCC (sectorial portal vein thrombosis)

TACE treatment
No absolute contraindication
HAP score: A/B
State score = 18 points
NIACE score < 3

First TACE
‘ CT scan and/or MRI }—»

‘ Stable disease or response ‘

ART 0-1.5

Absolute contraindication to TACE
Alternative therapy or supportive care
HAP score: C/D
State score < 18 points
NIACE score > 3

Progressive disease new lesion(s)
and/or growth of existing lesion

ART = 2.5
ABCR > 2

|

ABCR < 2

Alternative therapy or supportive care, according to
Untreatable progression?
Child-Pugh grade? ECOG PS?

Second TACE

Similar diagram
Objective: Achieve disease control

Figure 7 Prognostic scores designed to transarterial chemoembolization, an aid to the decision making process: In practice. BCLC: Barcelona Clinic Liver
Cancer; HCC: Hepatocellular carcinoma; TACE: Transarterial chemoembolization; CT: Computed tomography; ART: Assessment for Retreatment with TACE; ECOG
(PS), Eastern Cooperative Oncology Group (Performance Status); RFA: Radiofrequency ablation; HAP: Hepatoma Arterial-embolisation Prognostic; MRI: Magnetic
resonance imaging.
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Figure 8 Nomogram for hepatocellular carcinoma recurrence after radiofrequency ablation

These results should be further confirmed by a
prospective study but, again, an additional prognostic
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Figure 9 Evolution of the median overall survival according to the NIACE score in hepatocellular carcinoma patients from a French multicenter study
treated by surgery/radiofrequency ablation (grey bars center 5, black bars center 1

CONCLUSION

HCC prognostic scores or classifications competed
against each other until recently. A straightforward
distribution and the corresponding treatment guide have
allowed the BCLC classification to impose itself as the
reference system in Western countries, and the HKLC
system might do as well in Asian countries. However,
owing to the heterogeneity of HCC, patients and daily
practices, alternative scores such as NIACE, which
includes different prognostic variables, could provide
complementary tools to clinicians to better anticipate
the disease evolution and optimize the stratification of
patients within clinical trial or in the treatment decision
making itself.
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