immary of staging systems for Child-Pugh-based and AL BI-based BCLC systems

0 A B C D
0 0 0 1-2 3-4
Single <2 Multinodul An
Tumour stage cm Single ar Vascular invasion y
or 3 nodules <3 or Extrahepatic
. cm spread
Child-Pugh
grade- A A-B A-B A-B C
T grade 1 1-2 1-2 1-2 3

lbumin-bilirubin; BCLC, Barcelona Clinic Liver Cancer
#Modification of BCLC system by direct substitution of Child-Pugh grade by ALBI grade
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Table 2: Characteristics of patients

transplantation
resection

ablative therapy

arterial therapy

Hong Kong Japan Ktlllil;;eo(in
n=1532 n= 1502 n =662
1316 (85.9%) 1067 (71.0%) 539 (81.4%)
589+11.9 67.8+9.4 63.8+11.0
1252 (81.7%) 247 (16.4%) 92 (13.9%)
92 (6.0%) 1050 (69.9%) 162 (24.5%)
196 (12.8%) 222 (14.8%) 330 (49.8%)

1125 (73.4%)
349 (22.8%)
58 (3.8%)

609 (39.8%)
774 (50.5%)
149 (9.7%)

13.7 (0.1-
167.1)
136.6 (0.1-
167.1)

5.3 (0.1-106.6)

8 (0.5%)
517 (33.7%)
71 (4.6%)
242 (15.8%)
188 (12.3%)
506 (33.0%)
74 + 48
744 (48.6%)
412 (26.9%)
129 (8.4%)

45 (2.9%)
391 (25.5%)
170 (11.1%)
805 (52.5%)

121 (7.9%)

1028 (68.4%)
360 (24.0%)
114 (7.6%)

469 (31.2%)
873 (58.1%)
160 (10.7%)

44.9 (0.1-
275.1)
75.5 (0.1-
275.1)
17.3 (0.1-
167.5)

0 (0.0%)
496 (33.0%)
416 (27.7%)
367 (24.4%)

16 (1.1%)
207 (13.8%)

38 £31
674 (44.9%)
234 (15.6%)

42 (2.8%)

245 (16.3%)
691 (46.0%)
181 (12.1%)
260 (17.3%)
125 (8.3%)

472 (71.3%)
164 (24.8%)
26 (3.9%)

310 (46.8%)
305 (46.1%)
47 (7.1%)

20.1 (0.1-
138.5)
55.4 (0.6-
138.5)

12.0 (0.1-63.5)

115 (17.4%)
70 (10.6%)
73 (11.0%)
180 (27.2%)
95 (14.4%)
129 (19.5%)
57 £42
296 (44.7%)
134 (20.2%)
47 (7.1%)

34 (5.1%)
201 (30.4%)
166 (25.1%)
214 (32.3%)

47 (7.1%)
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ALBI-based BCLC

40 (2.6%) 110 (7.3%) 22 (3.3%)
390 (25.5%) 799 (53.2%) 209 (31.6%)
166 (10.8%) 172 (11.5%) 162 (24.5%)
734 (47.9%) 247 (16.4%) 201 (30.4%)
202 (13.2%) 174 (11 6%) 68 (10.3%)
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3:The comparison of prognostic performance between Child-Pugh-based and ALBI-
BCLC systems in terms of homogeneity, discriminatory ability, and monotonicity.

Homogeneity LR Linear trend chi-

chi-square test square test c-index (95% CI)
CP- ALBI- CP- ALBI- ALBI-
based based based based CP-based based
BCLC BCLC BCLC BCLC BCLC BCLC
0.750 0.750

(0.738- (0.739-

1489.866  1499.605 606.376  639.472 0.762) 0.761)
0.734 0.737

(0.716- (0.719-

780.516  781.067 532.700 534.211 0.751) 0.755)
0.740 0.737

(0.720- (0.718-

497.786 513.848 98.679 118.793 0.760) 0.756)
0.670 0.673

(0.641- (0.644-

119.803 119.355 69.065 66.805 0.698) 0.701)
0.748 0.749

(0.730- (0.731-

787.267  775.677 486.029  486.315 0.766) 0.767)
0.730 0.724

(0.709- (0.704-

414440  422.341 79.730 88.212 0.751) 0.744)
0.720 0.728

(0.693- (0.701-

40.273 254.512 120.927 130.910 0.747) 0.754)
0.650 0.654

(0.630- (0.634-

152.313 174.928 77.123 99.632 0.670) 0.673)
0.665 0.668

(0.650- (0.653-

423362  437.921 81.602 91.374 0.680) 0.683)
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Supplementary figure 1: Kaplan-Meier survival plots comparing overall survivals for Hong

Kong; Japanese and United Kingdom patients stratified by (a-c) Child-Pugh-based BCLC and

based BCLC staging systems, respectively.

ntary figure 2: Kaplan-Meier survival plots comparing overall survivals for

, hepatitis C and non-B/non-C patients stratified by (a-c) Child-Pugh-based BCLC

g curative and palliative therapies stratified by (a,b) Child-Pugh-based BCLC and

;i—based BCLC staging systems, respectively.
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Abstract

ime (MST) than those with a corresponding lower JIS score

(137.7:83.2:53.4:27.4:5.0:1.4 vs. 97.6:74.9:39.7:15.0:4.0:1.0 months).
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Conclusion: ALBI grade was found to be superior for distinguishing patients with better

nction. ALBI-T scoring may be a better total prognostic scoring system for

survival of Japanese patients with HCC.

ALBI grade, hepatocellular carcinoma, prognosis, scoring system, JIS score
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Introduction

s'Grade 1:2:3 = £-2.60:<-2.60 to £-1.39:>-1.39] [7]. In the present study,

we evaluated the efficacy of ALBI grade for predicting the prognosis of HCC patients.
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Materials and Methods

g 2 (e.g., HCC with TNM stage II and ALBI grade 1 = ALBI-T score 1). We
ively evaluated the ability of both ALBI-T and JIS score for evaluation of
serve function shown by ALBI grade and Child-Pugh classification in HCC
nd for predicting prognosis. In addition, we compared ALBI-T scoring with
re 0 prognosis prediction.

to 2005, HCC patients fulfilling the Milan criteria [8] and classified as
Child-Pugh A or B were treated with surgical resection [9,10] or radiofrequency
(RFA) [11,12], if possible, at our institution. For those with advanced HCC,

surgical

section was selected in cases with a single nodule and good hepatic reserve
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function, and transcatheter arterial chemoembolization (TACE) [13], or hepatic

S

emotherapy (HAIC) [14] were selected in unresectable HCC cases. After

2005, all treatments were performed following the Japanese practical guidelines for
. 5;"36] as possible.
urveillance was mainly performed using ultrasonography (US). HCC was diagnosed

based on an increasing course of AFP, as well as dynamic CT [1.7], magnetic resonance

imaging (MRI), and/or contrast enhanced US (CEUS) with perflubutane (Sonazoid®,

s exact test, or Mann-Whitney’s U test, as appropriate. All statistical analyses

were performed using SPSS version 21 (IBM SPSS Japan Inc., Tokyo, Japan). A p value
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of less than 0.05 was considered to indicate statistical significance.

present study, we re-evaluated hepatic reserve function based on ALBI grade.
In Child-Pugh A cases (n=1871), 1285 patients with 5 points were divided into 858
th ALBI grade 1 and 427 (33.2%) with grade 2. The ratio of ALBI grade 2
ng patients with a Child-Pugh score of 6 points (class A) was 91.0%, which was
similar to.that of those with 7 points (class B) (91.8%). Furthermore, the ratio of ALBI

grade 3 among patients with a Child-Pugh score of 9 points (class B) was 50.0%, which

was similar to that of those with 10 points (class C) (52.8%). As for those with a

h score of 11 or more, the percentage of patients with ALBI grade 3 was
d none were classified as ALBI grade 1 (Figure 1). The correlations of JIS and
res are shown in Figure 2a. There was a tendency for JIS score to include not
responding score but also a larger ALBI-T score.

ents W|§th lower ALBI-T scores 0, 1, 2, 3,4, and 5 (n=237:776 :733: 474 : 287 :
o ‘d better prognosis than those with a corresponding lower JIS score 0, 1, 2,
5(n=479 :913: 609 : 357 : 155 : 71) [median survival time (MST) for ALBI-T
SCo 7.7,83.2,53.4, 27.4, 5.0, 1.4 months, respectively; MST for JIS score = 97.6,

.7, 15.0, 4.0, 1.0 months, respectively) (Figure 2b and 2c). ALBI-T score 0, 1,

2, 3 show better prognosis than those with corresponding JIS score significantly (P
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values of 0, 1, 2 and 3: 0.021, 0.006, 0.002 and <0.001) (Figure 3). Similar findings

respectively) was 85.0, 77.0, 40.7, 23.5, and 8.2 months, respectively, and that of 2390

n.a ‘ALAD scoreof 0,1, 2, 3,4, and 5 (n=817, 753, 435, 261, 104, 20, respectively)

was 90.4, 50.6, 32.7, 12.8, 2.7, and 1.5 months, respectively. BCLC stage B and C could
- not.be separated (Figure 4). These results indicated that ALBI-T was superior to the
s for the present cohort (Table 3).

ot

shows the frequency of each therapy for each grade of ALBI-T score and its

o ing JIS score. The ratio of patients who underwent surgical resection or RFA
igher among those with an ALBI-T score of 0, 1, 2, 3, 4 and 5 as compared to the
onding JIS score (94.5% vs. 92.9%, P=0.159; 88.3% vs. 81.4%); P<0.001;

s. 56.2%; P<0.001; 40.0% vs. 25.8%, P=0.001; and 12.5% vs. 5.8%,

nd 7.1 vs. 0.0%, P=0.439 respectively).

With progression of the aging society in Japan, the frequency of non-B non-C HCC
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cases has become greater [19]. In other report, an increase in the number of HCC

;ithout both HCV and HBV (non-B non-C HCC), who are earlier stage LC
h class) as compared to viral hepatitis patients, has been reported f20]. On
hand, it has also been noted that the risk of HCC remains even after sustained

virologicresponse (SVR) in LC patients due to HCV [21], while we previously reported

that HCC surveillance should be performed even for chronic liver disease (CLD) patients
with HCV: who obtained an SVR with interferon therapy and that they have good
unction f22]. Recently, direct acting antiviral (DAA) therapy has been utilized

[23-25] which is a strong standard therapeutic option that can easily obtain an SVR

even_for.compensated LC due to HCV with good hepatic reserve function. Although
o data for the rate of HCC after an SVR is obtained with DAA therapy or if the
CLD patients with HCV who develop future decompensated LC is decreased,
an ; e in the frequency of non-B non-C HCC including HCC among LC patients due
to Hi V%after}obtaining SVR is expected in Japan and a more effective evaluation
me to sort patients with better hepatic reserve function for predicting prognosis
1eeded. The present results concerning the distribution of ALBI grade in each

h score suggest that ALBI grade is better for more detailed evaluation of

ith good hepatic function as compared to the Child-Pugh classification.

In the present study, patients with a Child-Pugh score of 5 points (class A) could be
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divided into ALBI grade 1 (66.8%) and grade 2 (33.2%), while the percentage of grade

as effective for predicting survival in these patients. JIS score has been considered to
be more effective than other scores for predicting prognosis of Japanese HCC patients.

Kudo reported that the cumulative 10-year survival rates for patients with the best

sis'in the CLIP score (score 0) and JIS score (score 0) staging systems were

23% and 65%, respectively (P<0.01). /1,26]. The reason why HCC is often diagnosed
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in an earlier stage in Japan as compared to other countries is because of developments

rveillance program for screening of HCC. Thus, ALBI-T score, which is
with TNM stage according to the LCSGJ 5™ edition and ALBI-grade, is
' be a more suitable staging system than CLIP score for predicting survival
Japanese. HCC patients, too.

oreover, the ability of BCLC stage for predicting prognosis was shown to be inferior
to that of ALBI-T score, possibly because the combinations of TNM stage according to
SGj 51 edition (I, II, III) and Child-Pugh classification (A, B) can not be clearly
distinguisl;ed in patients classified as BCLC stage A. On the other hand, BALAD score,

which consists of bilirubin, albumin, and tumor markers (AFP, lens culinaris agglutinin

tumors “into each grade, is better for estimating prognosis than tumor markers
y in early HCC. In our analysis, ALBI grade could distinguish the patients with
better hepatic function from those with Child-Pugh A. Patients with ALBI-T score 0
, B"?tter liver function than those with JIS score 0, and patients with ALBI-T score
showed higher ratio of curative treatments (e.g. resection or RFA) than those

with JIS score 1, 2 and 3. Those are thought to be reasons that ALBI-T score showed
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better predictive value for prognosis of Japanese HCC patients especially in lower

’

su%mary, ALBI grade was thought to be useful for distinguishing patients with

|
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