FIGURE 3E

BALAD-2 . Median survival 95% Conf.
Country N
score {months) Interval

1 111 26.1 18.6 35.8
UK 2 116 17.6 12.4 19.2
(BALAD-2) 3 91 7.0 5.6 9.5

4 56 2.0 1.3 2.8

1 816 78.9 71.6 86.3
Japan 2 379 30.0 26.9 34.4
(BALAD-2) 3 208 11.7 9.6 15.6

4 111 2.0 1.6 3.1

1 90 26.1 18.7 38.8
Germany 2 54 14.1 7.6 209
{BALAD-2) 3 67 6.7 5.3 8.1

4 40 2.4 1.3 3.8

1 68 Not reached 34.8 .
Hong Kong 2 67 15.0 11.3 25.8
{(BALAD-2) 3 61 4.3 3.1 5.3

4 50 1.6 1.1 2.6
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Abstract

Back%round and Aims

homogen Ity likelihood and linear trend chi-squares, and c-indices, respectively.

Results

performed as well as CP score when integrated into the BCLC staging system in
redicting clinical outcome of HCC regardless of regions, aetiology and treatment

-based and ALBI-based BCLC systems were highly concordant with weighted

0f 0.917. All restaged patients showed significantly different clinical outcomes
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Introduction

re.is-widely adopted to gauge the severity of hepatic dysfunction in patients with HCC; it

=

sta*gﬁé systems including the Barcelona Clinic Liver Cancer (BCLC) system, the Cancer of

alian Program (CLIP) score and the Japan Integrated Staging (JIS).>* As endorsed

|

m rican Association for the Study of Liver Diseases (AASLD) and the European

<

by tlre ’

Association for the Study of the Liver (EASL), the BCLC system is currently the most widely

taging system worldwide.*°

‘popularity, the CP score has several limitations including the arbitrary use of cut-
or the parameters, the same weighting among all five parameters, and the

natu@re of ascites and hepatic encephalopathy assessment.”’ In 2015, the albumin-
1) scoring model for evaluation of hepatic function in patients with HCC was
re j0 ed.’ The score was derived from a cohort of 1313 Japanese patients with HCC with the
multivariable Cox regression and validation by multi-institutional cohorts of 5097

pat %om different geographic regions. The score was also shown to provide prognostic
infc on in patients with cirrhosis alone. The ALBI score not only provides similar
information to CP class in patients with HCC but also obviates the need to assess

ctive parameters such as ascites and hepatic encephalopathy. Nevertheless, how ALBI

grade facilitates clinical management of patients with HCC in daily practice remains to be
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addressed.® Before the generalized use of ALBI score, one of the key questions is whether

ALBI grade could replace CP class in the existing tumour staging system for prognostication

and management of HCC. To address this issue, we conducted a large international

cohort study of patients with HCC to compare the prognostic performance of the

] -based BCLC and an ALBI-based BCLC.

m three geographical regions, namely Hong Kong, Japan and the United Kingdom,
d. The cohort from Hong Kong was composed of surgical and non-surgical

he surgical cohort (n=525) is a retrospective one consisting of patients who

‘therapy) or palliative (transarterial embolization, systemic therapy or best supportive

arameters investigated were measured before any treatment and within 6 weeks of

s. ALBI score is computed by the formula, —0.085x%(albumin g/1) +

0.66xlog(bilirubin umol/l). Patients were stratified into three groups according to previously
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described cut-offs resulting in three grades: ALBI grade 1 (<-2.60), grade 2 (>—2.60 to —1.39)

prognostic performance of staging systems was evaluated by the following: (1) homogeneity

within classification (differences in survival time among patients classified in the same

discriminatory ability (greater differences in survival time among patients in
differen giroups); and (3) monotonicity of gradients (mean survival time in a more favourable

group is longer than in a less favourable group).'' The likelihood ratio test was applied to

iputing, Vienna, Austria). A 2-tailed P-value <0.05 was regarded as

y significant.

aracteristics
The b e characteristics of the three cohorts are summarized in Table 2. In summary, a
3696 patients were evaluated. The Hong Kong cohort was composed of 1532 patients

with 81.7% attributable to chronic hepatitis B virus (HBV). The Japanese cohort comprised
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1502 patients mainly (69.9%) attributable to chronic hepatitis C virus (HCV) infection. The

United Kingdom cohort comprised 662 patients, of which half of them (49.8%) had neither

HB 'HCV infection. The rate of curative therapy was highest in the Japanese cohort

ostic performance of CP-based and ALBI-based BCLC systems
Kaplan-Meier curves for OS among all patients (n=3696) classified by CP-based and ALBI-

based BCLC systems are shown in Fig. 1. Within each CP-based and ALBI-based BCLC

there were significant differences in the median OS of different groups of patients

he similarity in prognostic performance, in terms of homogeneity, discriminatory

ability and monotonicity of gradients, between the two systems was numerically reflected by

>d and ALBI-based BCLC systems was similar, irrespective of region, aetiology or

ntents (Table 3; Suppl. Fig. 1-3).

stribution by ALBI-based BCLC

d and ALBI-based BCLC systems were highly concordant with a weighted

917 (P<0.001). A total of 328 patients were upstaged, and 35 patients were

with the use of ALBI-based staging system (Fig. 2). All restaged patients showed
different clinical outcomes compared to their original stage groups (Fig. 3). The

S of unaltered and restaged patients among in CP-based BCLC stage 0, A, B, C and

D was not reached vs. 96.2 months (P<0.001), 70.1 months vs. 23.8 months (P<0.001), 29.2
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months vs. 9.2 months (P<0.001), 7.4 months vs. 4.1 months (P<0.001), and 3.0 months vs.

19.6:months (P=0.003), respectively. In particular, amongst the 328 patients with upstaging

L

>, a large proportion (n=176) were upstaged from a lower CP-based BCLC stage to

p

’

BCLC stage D. Almost half of these (n=83; 47.2%) received supportive care
an OS of 3.0 months, whereas other patients undergoing treatment other than

are had a median OS of 15.2 months. On the other hand, 35 (0.9%) patients had

d“%

"a median OS of 2.8 months only.

k|

Discussion

t is demonstrated that ALBI score provides similar prognostic discrimination as CP
ncorporating into BCLC regardless of aetiologies, regions and treatment intents.
1gs indicate that the substitution of CP class by ALBI score does not influence the

stic performance of the BCLC system. Compared to CP class, there are several

tages favoring the incorporation of the ALBI score in tumor staging. First, the two

4

score provides an entirely objective tool of assessing hepatic dysfunction during

o

prognostication of HCC. Second, the two components of the ALBI score are selected on the
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basis of a mathematical model but the five components of the CP score are selected

i »'cal]%/ with arbitrary use of cut off values and same weighting among all parameters.

Further, there were correlations between components of the CP score such as albumin and
oth reflecting hepatic synthetic function), and albumin and ascites (decreased plasma
sure due to hypoalbuminaemia).'* !* Third, the CP score is designed primarily

patients but a certain proportion of HCC arises from the noncirrhotic liver.'®

I%ed as ALBI grade 2. As a result, 176 patients were upstaged from lower CP-
stages to ALBI-based BCLC stage D patients, and the median of OS of this
group was:3 months only with almost half of them not suitable for any form of active

ent. This may be of clinical relevance because the BCLC system has been linked with
it algorithm corresponding to each tumour stage. For examples, BCLC stage C and
e B patients are frequently recommended to be trial candidates for novel agents.
ently, most clinical trials on HCC have eligibility criteria of excluding patients with an

expected OS of shorter than 3 months, who are believed to have more aggressive disease and
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be less suitable for clinical trials."”” However, the judgement on expected survival of patients

nths of originally CP-based BCLC A and B, respectively) were far above than that

‘of  disease. Although they represented a small portion of their originally staged group

ting staging systems. Our group is not opposed to this approach but consider the

incorporation approach more acceptable and pragmatic to clinicians who are used to the
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current staging system. Finally, both HCC cohorts in Hong Kong and Japan come from era

whereas the potent HBV nucleot(s)ide analogues were not widely used or direct acting
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CP-based ALBI-based BCLC + 4.8% of patients were up-staged by
BCLC 0 A B Cc D ALBI to stage D

0 172 152 0 0 0 +  Treatment received:
: s+ Livertransplant (n=7; 4.0%)
A 0 1239 0 0 44 » Surgical resection (n=6; 3.4%)
B 0 0 49 0 21 «  Local ablation (n=26; 14.8%)
' * Trunsarterivl iherapy (n—44; 25.0%5)
¢ 0 0 ; ,‘0 1168 111 +  Systemic agent (n=10; 5.9%)
D 0 «  Bestsupportive therapy (n=83; 47.2%)

*  90.4% of patients had concordant

stages
*  Weighted kappa 0.917

:}é%tage distribution between Child-Pugh-based and ALBI-based BCLC systems.
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based BCLC B, (d) Child-Pugh-based BCLC C, and (e) Child-Pugh-based BCLC D.
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