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The albumin-bilirubin score stratifies the outcomes of Child-Pugh
class A patients after resection of hepatocellular carcinoma
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Background: The albumin-bilirubin (ALBI) score is a mathematical model including serum albumin and
bilirubin, recently proposed as an alternative prognostic tool in patients with hepatocellular carcinoma (HCC).
The aims of this study were to provide evidence that the ALBI score can identify different prognostic groups
in Child-Pugh (CP) class A patients undergoing liver resection with curative intent and to verify the ability
of the ALBI score to predict short-term and long-term outcomes.

Methods: We performed a retrospective analysis on patients classified as class A according to the CP score
who underwent liver resection with curative intent for HCC between 2006 and 2016 in the Division of
Hepatobiliary Surgery at the University of Verona. Patents were divided according to the ALBI score and
the presence or absence of preoperative clinically significant portal hypertension (CSPH).

Results: Among the 187 CP class A patients, 125 patients (66.8%) were ALBI 1 and 62 patients (33.2%)
were ALBI 2. The 5-year overall survival (OS) was 49.2% in the entire cohort and was 57.1% and 33.5%
for ALBI 1 and ALBI 2, respectively (P=0.0014). ALBI 2 patients showed a higher rate of post-hepatectomy
liver failure (PHLF), 9.7% vs. 2.4% for ALBI 1 (P=0.027). In the multivariate analysis, the ALBI score [hazard
ratio (HR) 1.9, P=0.026], stage of fibrosis (HR 2.0, P=0.02) and vascular invasion (HR 3.1, P<0.001) were the
independent factors associated with OS. CSPH was identified in 60 (32.1%) patients. Of the patients with
CSPH, the 5-year OS was 44.6% and 25.2% for ALBI 1 and ALBI 2, respectively (P=0.031). Of the patients
without CSPH, the 5-year OS was 62.5% and 37.6% for ALBI 1 and ALBI 2, respectively (P=0.021).
Conclusions: The ALBI score represents a simple tool to stratify the risk of PHLF and OS in CP class A
HCC patients undergoing surgery and to evaluate the prognosis in patients with CSPH. This study justifies

the use of the ALBI score in clinical practice to better select patients before surgery.
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Introduction

Hepatocellular carcinoma (HCC) represents the sixth most
common tumour and the second cause of cancer-related
death worldwide (1). Surgery is a potentially curative
treatment for HCC patients, specifically in early stage and
with well-preserved liver function (2). The majority of
patients with HCC have associated chronic liver disease (3),
ranging from few histological abnormalities to advanced
cirrhosis (4-6), resulting in a higher risk of postoperative
complications (7,8), particularly post-hepatectomy liver
failure (PHLF), which is the main cause of death after liver
resection (9).

Moreover, the role of clinically significant portal
hypertension (CSPH) is still controversial and initially
considered as an absolute contraindication for liver
resection. However recent surgical series have reported
good results for patients submitted to limited hepatectomies
(10-12).

The Child-Pugh (CP) score is a widely used tool
to assess liver function that can estimate postoperative
outcomes in patients with HCC (13); however, CP score
has many limitations (14). For instance, the majority of
patients who undergo surgery for HCC belongs to CP class
A (15), even if a wide variation in the degree of hepatic
reserve was demonstrated among this group of patients
(16-18). In addition, some of the variables considered in the
CP score can be highly subjective. In order to overcome
its limitations, additional quantitative measures of liver
function have been proposed.

Recently, Johnson er /. (19) proposed the albumin-
bilirubin (ALBI) score as a new score for assessing
liver function in patients with HCC, demonstrating its
superiority over CP in predicting overall survival (OS) in
these patients.

The ALBI score is based on a simple mathematical
formula involving only two variables, serum albumin and
bilirubin levels, and stratifies patients with HCC into three
liver function risk categories. Furthermore, the authors
showed that this model can distinguish two different
prognostic categories among CP class A patients.

Therefore, we sought to provide evidence that the ALBI
score can identify distinct prognostic groups among CP
class A patients undergoing liver resection with curative
intent and to verify the ability of the ALBI score to predict
short-term and long-term outcomes. An additional aim
was to verify if the ALBI score could stratify long-term
outcomes for patients with CSPH or for patients with
different BCLC stages.
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Methods

From January 2006 to December 2016, 187 CP class A
patients who underwent liver resections with curative intent
for HCC in the Surgical Division of the Department of
Surgery at the University of Verona were included in the
study.

The diagnosis of HCC was made according to the
American Association for the Study of Liver Diseases
(AASLD) criteria (20).

All patients were tested for HBV and HCV infection.
Liver function tests included bilirubin, AST, ALT, GGT,
albumin, prothrombin time, creatinine and sodium serum
levels. CSPH was evaluated according to the AASLD
Guidelines (21,22) by the assessment of esophageal varices
or by the combination of platelet count <150,000/mm’ and
splenomegaly on imaging.

Surgical resection was the treatment of choice for
patients with single HCC in the absence of CSPH. Surgical
resection was performed in selected cases with oligofocal
HCC or in the presence of CSPH.

The extent of resection was defined according to the
classification of Brisbane (23).

The ALBI score was calculated by the following formula:
0.66 x logl0[total bilirubin (pmol/L)] — 0.085[albumin
(g/L)] (19). The ALBI score was stratified as grade 1 (-2.60
or less), grade 2 (-2.59 to -1.39), or grade 3 (greater than
~1.39).

Pathologic findings a single pathologist expert in liver
disease (P Capelli) and included the tumour characteristics,
tumour grade, vascular invasion, microsatellite lesions, and
width of the surgical margins. The surgical resection margin
was defined as the shortest distance from the edge of the
tumour to the line of transection, as detected by histological
examination of the resected specimen.

The underlying liver disease and staging of cirrhosis
was classified according to the scoring system from Ishak
et al. (24). The steatosis grade, lobular inflammation,
hepatocyte ballooning and extent of fibrosis were reported
as described by Kleiner et al. (25).

Short-term endpoints included postoperative mortality
and morbidity, which were defined as events occurring
during the hospital stay or within 90 days after surgery.
Postoperative morbidity was classified according to the
Dindo-Clavien classification (26).

PHLF was defined as failure of one or more synthetic
and excretory functions, leading to hyperbilirubinemia,
hypoalbuminemia, prolonged prothrombin time, elevated
serum lactate and different grades of hepatic encephalopathy
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(27,28). PHLF was classified according to definition from the
International Study Group of Liver Surgery (ISGLS) (29).
Postoperative ascites was defined as drainage output greater
than 500 cc/day or significant weight gain after surgery and
confirmed ascites with ultrasound or CT.

After liver resection, patients were monitored every 3
months by physical examination and serum AFP levels, and
imaging follow-up was performed every 6 months with an
abdominal ultrasound and/or a CT or an MRI.

Long-term outcome included survival, which was
defined as death after surgery for cancer or end-stage liver
disease. The study was reviewed and approved by the Ethics
Committee of University of Verona, Verona, Italy, with ID
number: 102 CESC.

A written consent for data collection and processing was
provided by all study participants.

Statistical analysis

Data were collected and analysed with SPSS statistical
software (SPSS version 21.0 Inc., Chicago, IL, USA). The
differences between categorical variables were analysed
with the y° test. The differences between the means of
continuous variables were analysed with Student’s 7-test.
Survival analysis was carried out with the Kaplan-Meier
method. Univariate analysis for survival was performed
with the Kaplan-Meier method, and the log rank test was
used to verify the significance of differences. A multivariate
analysis for survival was performed with Cox’s regression
model, and significant variables from the univariate analysis
were included. A P value lower than 0.05 was considered
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statistically significant.

Results

The characteristics of 187 patients CP class A are shown in
Table 1. No patients were classified as ALBI 3, 125 (66.8%)
were ALBI 1, and 62 (33.2%) were ALBI 2.

ALBI 2 patients had more frequently a viral aetiology
(P=0.000), splenomegaly (P=0.033), CSPH (P=0.053), stage
4 fibrosis (P<0.001) and lower platelet counts (P=0.021).

CSPH was identified in 60 (32.1%) patients; their
characteristics are shown in 7able 2. Patients with CSPH
more frequently had a viral aetiology (63.3%, P<0.001) and
stage 4 fibrosis (88.3%, P<0.001) and underwent minor
hepatectomy (88.3%, P=0.013).

Patient characteristics among the different BCLC
stages showed that ALBI score was similar among different
groups. Specifically, 67 (70.5%), 41 (65.1%) and 18 (62.1%)
ALBI 1 patients were classified in the BCLC A, BCLC B
and BCLC C stage groups, respectively (P=0.702) (7able 3).
In addition, aetiology, bilirubin level and severity of fibrosis
were equally distributed among the BCLC groups (7able 3).
As expected, BCLC B stage and BCLC C stage groups
showed more advanced liver tumours with higher AFP
values, more multinodular tumours and larger tumours

(Tuble 3).

Short-term outcomes

The postoperative complication rates are shown in Table 4.
The overall complication rate did not differ between the

Table 1 Clinico-pathological characteristics of 187 CP-A patients with resected HCC, divided into two groups, according to ALBI grade

Characteristic All patients, 187 patients, n (%)  ALBI 1, 125 patients, n (%) ALBI 2, 62 patients, n (%) P value
Gender 0.770
Male 153 (81.8) 103 (82.4) 50 (80.6)
Female 34 (18.2) 22 (17.6) 12 (19.4)
Mean age [range] 67.7 [34-93] 68.0 [34-87] 67.2 [34-93] 0.628
Aetiology 0.006
MS 38 (20.3) 32 (25.6) 6 (9.7)
Alcohol 37 (19.8) 26 (20.8) 11 (17.7)
Virus 86 (46.0) 47 (37.6) 39 (62.9)
Cryptogenic 26 (13.9) 20 (16.0) 6 (9.7)

Table 1 (continued)
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Table 1 (continued)

Characteristic All patients, 187 patients, n (%)  ALBI 1, 125 patients, n (%) ALBI 2, 62 patients, n (%) P value

BCLC 0.702
A 95 (50.8) 66 (52.8) 29 (46.8)
B 63 (33.7) 41 (32.8) 22 (35.5)
C 29 (15.5) 18 (14.4) 11 (17.7)

Platelets 0.021
<150,000 56 (29.9) 30 (24.0) 25 (40.3)
>150,000 131 (70.1) 95 (76.0) 37 (69.7)

Esophageal varices 0.093
Yes 19 (10.2) 9(7.2) 9 (14.5)
No 168 (89.8) 116 (92.8) 53 (85.5)

CSPH 0.053
Yes 60 (32.1) 34 (27.2) 26 (41.9)
No 127 (67.9) 91 (72.8) 36 (58.1)

Major hepatectomy 0.212
Yes 44 (23.5) 26 (20.8) 18 (29.0)
No 143 (76.5) 99 (79.2) 44 (71.0)

AFP (ng/mL) 0.168
>200 41 (21.9) 23 (18.4) 17 (27.4)
<200 146 (78.1) 102 (81.6) 45 (72.6)

Fibrosis 0.001
4 98 (52.4) 54 (43.2) 44 (71.0)
1-3 89 (47.6) 71 (56.8) 18 (29.0)

No. of nodes 0.895
Single 159 (85.0) 107 (85.6) 53 (85.5)
Multiple 28 (15.0) 18 (14.4) 9 (14.5)

Peri-tumoral capsule 0.755
Yes 124 (66.3) 82 (65.6) 42 (67.7)
No 63 (33.7) 43 (34.4) 20 (32.3)

Microvascular invasion 0.106
Yes 110 (58.8) 69 (55.2) 43 (69.4)
No 77 (41.2) 56 (44.8) 19 (30.6)

Tumour size, >50 mm 0.195
Yes 70 (37.4) 43 (34.4) 27 (43.5)
No 117 (62.6) 82 (65.6) 35 (46.5)

CP, Child-Pugh; HCC, hepatocellular carcinoma; ALBI, albumin-bilirubin; CSPH, clinically significant portal hypertension.
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Table 2 Clinico-pathological characteristics of 187 patients with
resected HCC, divided into two groups, according to the presence of

preoperative CSPH
Characteristic S;S:tzon 1(;)7) p?asti::tz,e:’ (;?) P value
ALBI 0.053
1 91 (71.7) 34 (56.7)
2 36 (28.3) 26 (43.3)
Gender 0.521
Female 22 (17.3) 13 (21.7)
Male 105 (82.7) 47 (78.3)
Aetiology <0.001
MS 33 (26.0) 5(8.3)
Alcohol 23 (18.1) 14 (23.3)
Virus 47 (37.0) 38 (63.3)
Cryptogenic 24 (18.9) 3(5.0)
AST (U/L) 0.033
<70 95 (74.8) 32 (53.3)
=70 32 (25.2) 28 (46.7)
ALT (U/L) 0.011
<70 100 (78.7) 36 (60.0)
=70 27 (21.3) 24 (40.0)
Bilirubin (mg/dL) 0.139
<2 124 (97.6) 56 (93.3)
=2 3(2.4) 4(6.7)

Table 2 (continued)

ALBI groups, with a frequency of 46.4% and 48.4% for
ALBI 1 and ALBI 2, respectively (P=0.247). The frequency
of surgical complications, such as biliary leakage, collection,
sepsis and bleeding, was not significantly different among
the different groups. The frequency of ascites was higher
in ALBI 2 patients (16, 25.8%) than in ALBI 1 patients
(17, 13.6%) (P=0.016). According to the ISGLS definition,
grade A was observed in all 9 patients who developed
PHLF, and the incidence of PHLF was 3 (2.4%) and 6
(9.7%) for ALBI 1 and ALBI 2, respectively (P=0.027).
Postoperative mortality was not significantly different
among the two groups at 2.4% and 1.6% for ALBI 1 and
ALBI 2, respectively (P=0.632). In the ALBI 1 group, the
cause of death was sepsis in one patient who underwent
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Table 2 (continued)
Characteristic s:[:;:t;]% 1(3/07) :astiz:t;/,e:, (;0) P value
AFP (ng/mL) 0.251
<200 103 (81.1) 44 (73.3)
>200 24 (18.9) 16 (26.7)
Fibrosis <0.001
1-3 82 (64.6) 7(11.7)
4 45 (35.4) 53 (88.3)
No. of nodes 0.935
Single 108 (85.0) 51 (85.0)
Multiple 19 (15.0) 9 (15.0)
Tumour size (mm) 0.062
<50 75 (59.1) 44 (73.3)
>50 52 (40.9) 16 (26.7)
BCLC 0.450
A 62 (48.8) 35 (58.3)
B 46 (36.2) 16 (26.7)
C 19 (15.0) 9 (15.0)
Major hepatectomy 0.013
No 90 (70.9) 53 (88.3)
Yes 37 (29.1) 7(11.7)

HCC, hepatocellular carcinoma; CSPH, clinically significant
portal hypertension; ALBI, albumin-bilirubin.

combined liver and colon resection and a cardiac arrhythmia
in two patients, and in the ALBI 2 group, the cause of single
death was myocardial infarction.

Long-term outcomes

The 5-year OS was 49.2% in the entire cohort and OS
was significantly longer in ALBI 1 patients than in ALBI 2
patients, with a 5-years OS of 57.1% and 33.5% for ALBI 1
and ALBI 2, respectively (P=0.001) (Figure I).

According to BCLC stage, OS was 56.0%, 51.1% and
22.5% in BCLC A, BCLC B, and BCLC C stage patients,
respectively (P<0.001).

Factors related with survival in the univariate analysis

Transl Cancer Res 2019;8(Suppl 3):S233-S244
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Table 3 Characteristics of patients among the different BCLC classes

Characteristic BCLC A patients, n (%) (h=95) BCLC B patients, n (%) (h=63) BCLC C patients, n (%) (n=29) P value

ALBI 0.702
1 67 (70.5) 41 (65.1) 18 (62.1)
2 28 (29.5) 22 (34.9) 11 (37.9)

Gender 0.243
Female 17 (17.9) 14 (22.2) 3(10.3)
Male 78 (82.1) 49 (77.8) 26 (89.7)

Aetiology 0.909
MS 18 (18.9) 14 (22.2) 6 (20.7)
Alcohol 19 (20.0) 11 (17.5) 7 (24.1)
Virus 45 (47.4) 26 (41.3) 15 (51.7)
Cryptogenic 13 (18.7) 12 (19.0) 1(3.4)

AST (U/L) 0.685
<70 67 (70.5) 43 (68.3) 19 (65.5)
>70 28 (29.5) 20 (31.7) 10 (34.5)

ALT (U/L) 0.011
<70 72 (75.8) 49 (77.8) 17 (58.6)
>70 23 (24.2) 14 (22.2) 12 (41.4)

Bilirubin (mg/dL) 0.479
<2 92 (96.8) 61 (96.8) 29 (100)
>2 3(3.2 23.2) 0(0)

AFP (ng/mL) 0.046
<200 82 (86.3) 46 (73.0) 18 (62.1)
=200 13 (13.7) 17 (27.0) 11 (37.9)

Fibrosis 0.415
1-3 41 (43.2) 34 (54.0) 13 (44.8)
4 54 (56.8) 29 (46.0) 16 (55.2)

No. of nodes 0.004
Single 87 (91.6) 53 (84.1) 19 (65.5)
Multiple 8 (8.4) 10 (15.9) 10 (34.5)

Tumour size (mm) 0.001
<50 93 (97.9) 7(11.1) 17 (58.6)
=50 2 (2.1) 56 (88.9) 12 (41.4)

Major hepatectomy 0.001
No 91 (95.8) 39 (61.9) 13 (44.8)
Yes 44.2) 24 (38.1) 16 (55.2)

ALBI, albumin-bilirubin.
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Table 4 Short-term results after liver resection for HCC among ALBI 1 and ALBI 2 patients
Variable All patients, 187 patients, n (%) ALBI 1, 125 patients, n (%) ALBI 2, 62 patients, n (%) P value
Complications 88 (47.1) 58 (46.4) 30 (48.4) 0.247
PHLF 0.027

A 9 (4.8) 3(2.4) 6(9.7)

B 0(0) 0(0) 0(0)

C 0(0) 0(0) 0(0)
Ascites 33 (17.6) 17 (13.6) 16 (25.8) 0.016
Sepsis 4 (2.1) 3(2.4) 1(1.6) 0.632
Bile leak 11 (5.9) 8 (6.4) 3(4.8) 0.536
Intra-abdominal abscess 12 (6.4) 8 (6.4) 4 (6.5) 0.545
Postoperative mortality 4(2.1) 3(2.4) 1(1.6) 0.632

HCC, hepatocellular carcinoma; ALBI, albumin-bilirubin; PHLF, post-hepatectomy liver failure.

0.8

0.2

0.0

T T T

0.0 10.0 20.0 30.0 40.0 50.0 60.0

Months
Patients at risk

ALBI 1 125 84 49 29
ALBI 2 62 35 16 8

Figure 1 Overall survival (OS) curves of resected patients
according ALBI grade. The OS was significantly longer in ALBI
1 patients than in ALBI 2 patients, with a 5-year OS of 57.1%
and 33.5% for ALBI 1 and ALBI 2, respectively (P=0.001). ALBI,

albumin-bilirubin.

were as follows: AFP levels >200 ng/mL (P=0.008), multiple
nodules (P=0.003), the presence of stage 4 fibrosis (P=0.033)
and vascular invasion (P=0.001) .

The multivariate analysis with Cox’s regression model
confirmed that the ALBI score [hazard ratio (HR) 1.9,
95% CI: 1.0-3.5, P=0.026], stage 4 fibrosis (HR 2.0, 95%
CI: 1.1-3.8, P=0.020) and the presence of microvascular
invasion (HR 3.1, 95% CI: 1.6-5.9, P=0.001) were factors
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related to survival (Table 5).

CSPH was not related to OS in the univariate analysis
(Figure 2), with a 5-year OS rate of 54.8% and 37.0%
(P=0.102) for patients with or without CSPH, respectively.
In the subgroup analysis of patients without CSPH, the
S-year OS rates were 62.5% and 37.6% for ALBI 1 and
ALBI 2, respectively (P=0.021) (Figure 3), and in patients
with CSPH the 5-year OS rates were 44.6% and 25.2% for
ALBI 1 and ALBI 2, respectively (P=0.031) (Figure 4).

Further OS subgroup analysis among the different
BCLC stages demonstrated longer OS in BCLC A patients,
with OS of 56.0%, 51.1% and 22.5% in BCLC A, BCLC
B, and BCLC C stage patients, respectively (P<0.001). The
ALBI score was also able to further classify OS among the
different BCLC stage groups. In particular, the 5-year OS
in BCLC A stage patients was 58.9% and 36.5% for ALBI
1 and ALBI 2, respectively (P=0.092), in BCLC B stage
patients was 56.9% and 46.3% for ALBI 1 and ALBI 2,
respectively (P=0.259), and in BCLC C stage patients
was 43.7% and 0% for ALBI 1 and ALBI 2, respectively
(P=0.017).

Discussion

Tumour stage and underlying liver function influences the
prognosis of patients with HCC who undergo surgery with
curative intent. Surgery is usually indicated for CP class A
HCC patients without CSPH. Although several limitations
of CP score, it remains a widely used tool for estimating
preoperative liver function.

Transl Cancer Res 2019;8(Suppl 3):S233-S244
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Table 5 Univariate and multivariate survival analysis to identify OS in patients who underwent surgery for HCC with curative intent

Univariate Multivariate
Variable Median survival months (95% Cl)
Hazard ratio (95% Cl) P value Hazard ratio (95% Cl) P value
Gender
Male 57.9 (16.2-83.7) Ref 0.171
Female 50.1 (16.6-83.7) 1.4 (0.8-2.5)
Aetiology
MS Not reached Ref
Alcohol 53.2 (35.1-71.3) 1.8 (0.7-4.3) 0.152
Virus 50.1 (36.1-64.1) 1.9 (0.8-4.0) 0.095
Other 57.9 (18.4-97.4) 1.6 (0.6-4.5) 0.291
BCLC
A 63.8 (46.0-81.6) Ref - NS
B 66.9 (-) 1.2 (0.6-2.1) 0.496
C 26.6 (17.9-35.3) 2.7 (1.4-4.9) 0.001
Platelets
<150,000 73.7 (50.6-96.8) Ref - NS
>150,000 41.9 (34.2-49.6) 1.5(0.9-2.5) 0.073
CSPH
No 73.7 (50.6-96.8) Ref
Yes 41.6 (26.6-57.3) 1.4 (0.9-2.4) 0.102
ALBI score
1 73.6 (54.6-92.8) Ref 0.001 Ref 0.026
2 36.6 (30.3-43.0) 2.0 (1.2-3.2) 1.9 (1.0-3.5)
AFP (ng/mL)
<200 65.8 (43.5-84.0) Ref 0.008 -
>200 35.2 (19.5-50.8) 1.6 (0.9-2.8)
Fibrosis
1-3 74.2 (-) Ref Ref 0.020
4 41.9 (27.5-56.4) 1.7 (1.0-2.7) 0.033 2.0 (1.1-3.8)
Number
Single 63.8 (46.7-80.9) Ref - NS
Multiple 32.6 (23.3-42.0) 2.4 (1.3-4.4) 0.003
Microvascular invasion
No 102.0 (57.2-146.7) Ref Ref
Yes 36.8 (25.1-48.4) 2.8 (1.5-4.7) 0.001 3.1(1.6-5.9) 0.001
Tumour size (mm)
<50 57.9 (42.0-73.8) Ref 0.147
>50 49.2 (19.0-79.4) 1.4 (0.8-2.2)

OS, overall survival; HCC, hepatocellular carcinoma; CSPH, clinically significant portal hypertension, NS, not significant.
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Figure 2 Overall survival (OS) among patients with or without
clinically significant portal hypertension. The 5-year OS rates were
54.8% and 37.0% for patients with or without CSPH, respectively
(P=0.102). CSPH, clinically significant portal hypertension.
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Figure 3 Overall survival (OS) among patients without clinically
significant portal hypertension according to ALBI grade. The
5-year OS rates were 62.5% and 37.6% for ALBI 1 and ALBI 2,
respectively (P=0.021). ALBI, albumin-bilirubin.

The ALBI score is a new model for assessing liver
functional reserve in patients with HCC. It is easy to
calculate since it includes two commonly measured variables
and it can be represented using a simple nomogram.
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Figure 4 Overall survival among with clinically significant portal
hypertension according to ALBI grade. The 5-year OS rates were
44.6% and 25.2% for ALBI 1 and ALBI 2, respectively (P=0.031).
ALBI, albumin-bilirubin.

Another strong element that supports the use of this
classification is that the variables are evaluated objectively.

The ALBI score was introduced by Johnson ez a/. (19)
and validated in a surgical series (30). These authors proved
that this model is better than CP score at predicting the OS
of patients who undergo surgery for HCC.

In the present study, we found that the ALBI score had
discriminatory role in CP class A HCC patients who have
undergone resection for predicting short- and long-term
outcomes.

Similarly, Wang described that the incidence of PHLF is
related to the ALBI score (1, 2 and 3) in both major (25 of
175,35 of 91 and 1 of 1; P<0.001) and minor (44 of 675, 60
of 299 and 1 of 1; P<0.001) resections. Moreover, ALBI 2
patients had increased risk for postoperative complications,
such as ascites and PHLE.

In the literature, a non-surgical series reported similar
results. Johnson ez a/. (19) also described the discriminatory
power of ALBI score in CP class A patients, and they
observed a 10-month difference in survival between the
two ALBI grades independent of treatment approach.
Gui et al. (31) found that the ALBI score revealed two
classes with different prognoses for patients treated
with radioembolization. Patients with ALBI grade 1 had
improved survival over patients with ALBI grade 2 (P=0.01),
with a median survival time of 16.7 months (95% CI,
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12.3-56.9 months) compared with a median survival of 9.8
months (95% CI, 7.3-13.2 months) in patients with ALBI
grade 2.

A surgical series by Wang et a/. (30) described that their
study population OS did not differ between patients with
CP class A and class B (P=0.055). However, the OS at 1, 3
and 5 years was higher in patients with ALBI grade 1 (84%,
68% and 59.4%) than in those with ALBI grade 2 (76.4%,
52.5% and 38%; P<0.001).

Another aim of our study was to evaluate the ability of
the ALBI score to predict the prognosis among patients
with CSPH. CSPH can affect morbidity and mortality
in patients undergoing liver resection for HCC. Surgery
is usually recommended for HCC patients without
CSPH; however, the presence of CSPH is not an absolute
contraindication for liver resection (32), even if it can
influence the prognosis in terms of morbidity and mortality
(32-34). We found that the ALBI score can stratify OS
among patients with CSPH, and there are no other papers
that have described this correlation.

The OS was not significantly different between patients
with or without CSPH; however, by applying the ALBI
score to these two groups, we found that the ALBI score
could stratify the OS in patients with or without CSPH.
This finding could be useful to better select patients with
portal hypertension for undergoing surgery with curative
intent.

We further applied the ALBI score among the different
BCLC stages and found that OS was longer in ALBI
1 patients in BCLC A, B and C stages. These findings
confirm that the ALBI score can improve patient selection
compared to the current staging system and may have
clinical applications for the preoperative selection of
treatment.

Similar findings were reported in other studies in the
literature. Ma et al. (35) tested the ALBI score among
patients with early-stage HCC (i.e., with BCLC stage 0
and A) and found that the OS of early-stage patients with
ALBI grade 1 was longer than those with ALBI grade 2, and
early-stage HCC patients with ALBI grade 2 experienced
significantly shorter OS (P<0.001) and higher death rates.
In a large multicentre cohort of 3,696 surgical and non-
surgical cases of HCC, Chan et 4/. (36) demonstrated
that the ALBI score stratified OS among all the BCLC
stages. A western study (37) involving 2,426 HCC patients
defined the ALBI score as a significant predictor of
patient OS after surgical resection (P<0.001), transarterial
chemoembolization (P<0.001) and sorafenib treatment
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(P<0.001), and stratification by the Barcelona Clinic Liver
Cancer system confirmed the independent prognostic value
of the ALBI score across diverse stages of the disease.

Several limitations should be considered when
interpreting the present study. No ALBI 3 patients were
found in our study population. Another limitation is the
retrospective nature of the study, and the statistical analysis
results may be suboptimal due to the relatively small
sample size and low mortality rate. Thus, our results should
be confirmed and validated with larger series by other
institutions.

Finally, a limitation of the ALBI score is that it includes
only two quantitative variables.

Conclusions

The ALBI score is a new prognostic score in patients with
HCC and should be considered before hepatic resection.
In this study, we underline how the ALBI score represents
a simple tool to better assess liver function and stratify the
risk of postoperative complications in CP class A HCC
patients undergoing surgery. Moreover, our data suggest
that the ALBI score seems to efficiently predict the long-
term survival among patients with CSPH.

This study supports the use of the ALBI score in clinical
practice to better select patients before surgery.
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