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Background/Aims: Post-hepatectomy liver failure (PHLF) is a major concern for patients with hepatocellular carcinoma (HCC) who 
have undergone liver resection. The albumin-bilirubin (ALBI) score is a novel model for assessing liver function. We aimed to in-
vestigate the effectiveness of the ALBI score as a predictor of PHLF in HCC patients who have undergone hepatectomy in South 
Korea. 
Methods: Between January 2014 and November 2018, HCC patients who underwent hepatectomy and indocyanine retention rate 
at 15 min (ICG-R15) test were enrolled in this study. 
Results: A total of 101 patients diagnosed with HCC underwent hepatectomy. Thirty-two patients (31.7%) experienced PHLF. The 
ALBI score (OR 2.83; 95% CI 1.22-6.55; p=0.015), ICG-R15 (OR 1.07; 95% CI 1.02-1.12; p=0.007) and ALBI grade (OR 2,86; 95% 
CI 1.08-7.58; p=0.035) were identified as independent predictors of PHLF by multivariable analysis. The area under the receiver 
operating characteristic curve of the ALBI score and ICG-R15 were 0.676 (95% CI 0.566-0.785) and 0.632 (95% CI 0.513-0.752), 
respectively. The optimal cutoff value of the ALBI score in predicting PHLF was -2.62, with a sensitivity of 75.0% and a specificity 
of 56.5%. 
Conclusions: The ALBI score is an effective predictor of PHLF in patients with HCC, and its predictive ability is comparable to that 
of ICG-R15. (Korean J Gastroenterol 2021;77:115-122)
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INTRODUCTION

Approximately 800,000 people worldwide are diagnosed 

with hepatocellular carcinoma (HCC) annually, at an incidence 

rate of 4.7%. With a mortality rate of 8.2%, HCC was the 

fourth leading cause of cancer death in 2018.1 Surgical re-

section is the most effective treatment for patients at stage 

0 or A with HCC, as per the Barcelona Clinic Liver Cancer 

classification.2-4 However, most HCC patients have chronic liv-

er disease, including alcoholic liver disease and hepatitis B 
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Fig. 1. Flowchart of study population. HCC, hepatocellular 
carcinoma; TACE, transcatheter arterial chemoembolization.

or C, which may lead to liver fibrosis and cirrhosis.5 Patients 

with underlying liver fibrosis and cirrhosis have a high risk 

of post-hepatectomy liver failure (PHLF).6-8 Despite improve-

ments in surgical techniques and perioperative management, 

PHLF remains the main cause of postoperative mortality in 

up to 30% of cases.9-12 In a retrospective study of 488 pa-

tients diagnosed with HCC who underwent hepatectomy, over-

all survival and disease-free survival were significantly shorter 

in the PHLF group than in the non-PHLF group.13 Therefore, 

accurate preoperative assessment of liver function and pre-

diction of PHLF are essential for improving the prognosis of 

HCC patients.14,15

Child-Pugh (CP) grade is the most widely used grading sys-

tem for evaluating background liver status and determining 

the surgical management approach. However, CP grade is lim-

ited in accurately assessing liver function owing to the in-

clusion of subjective values such as grading of ascites and 

encephalopathy.16-18 An indocyanine green retention rate at 

15 min (ICG-R15) test is generally performed in Asia and sev-

eral European institutions prior to hepatectomy because it ac-

curately represents the background liver status.16,19 However, 

the ICG-R15 test also has several limitations in providing accu-

rate results, such as the need for bed rest before the test, 

long processing time, and multiple blood sampling.20

The albumin-bilirubin (ALBI) score was first found to predict 

the overall survival of HCC patients after hepatectomy in 2015 

in Japan.20 It can be measured conveniently with a single 

blood sample and objectively by eliminating subjective parame-

ters because it is based on serum albumin and bilirubin levels. 

The ALBI score has already been identified as an independent 

prognostic factor of primary biliary cirrhosis21 and as a predictor 

of overall survival after liver transplantation.22,23 In addition, 

recent studies have shown that the ALBI score could be a 

reliable predictor of PHLF.24-30 However, no study has been 

conducted to examine the role of the ALBI score in predicting 

PHLF in Koreans. In this study, we evaluated the effectiveness 

of the ALBI score in predicting PHLF among HCC patients who 

underwent hepatectomy in South Korea.

SUBJECTS AND METHODS

1. Study population

We reviewed the medical records of 146 HCC patients who 

underwent hepatectomy and the ICG-R15 test at Kosin 

University Gospel Hospital from January 2014 to November 

2018. The exclusion criteria were as follows: 1) patients who 

received other treatments for HCC prior to hepatectomy, such 

as transcatheter arterial chemoembolization, 2) history of liver 

transplantation, 3) coexisting malignancies, and 4) in-

sufficient medical records. Therefore, 101 patients were retro-

spectively enrolled in this study (Fig. 1). The requirement for 

written informed consent was waived for this retrospective 

research. This research was approved by the Ethics 

Committee of Kosin University Gospel Hospital (IRB No. 

2020-06-003).

2. Diagnosis and definitions

HCC and liver cirrhosis were diagnosed by CT and MRI prior 

to hepatectomy and confirmed by histopathological examina-

tion of surgical samples. The stage of HCC was classified accord-

ing to the Barcelona Clinic Liver Cancer classification. PHLF 

was defined as serum total bilirubin >50 μmol/L (2.9 mg/dL) 

and prothrombin time index <50% (INR >1.7) on or after post-

operative day 5, which is an available definition suggested 

by International Study Group of Liver Surgery (ISGLS).10,31 No 

adjustment of clinical status was required for grade A PHLF 

patients; noninvasive treatments involving the use of albumin, 

diuretics, and fresh-frozen plasma were provided to grade B 

PHLF patients. Invasive interventions such as hemodialysis, 

intubation and mechanical ventilation, circulatory support, or 

extracorporeal liver support were provided to patients with 

grade C PHLF.10 The extent of liver resection was based on 

Couinaud liver classification. Major hepatectomy was defined 

as resection of three or more Couinaud segments of the liver, 

while minor resection was defined as resection of fewer than 

three segments.32 Clinically significant portal hypertension 

was defined as a relatively low platelet count (<100×109/L) 
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Table 1. Baseline Characteristics of Study Population

Total (n=101) PHLF (n=32) Non-PHLF (n=69) p-value

Age (years) 62.0 (55.0-67.0) 63.0 (56.5-69.8) 60.0 (54.0-67.0) 0.065

Male sex 85 (84.2)   30 (93.8)   55 (79.7)   0.072

Positive HBsAg 67 (66.3)   19 (59.4)   48 (69.6)   0.313

Positive anti-HCV 16 (15.8)   9 (28.1) 7 (10.1) 0.021

Total bilirubin (mg/dL) 0.93 (0.67-1.22) 1.02 (0.87-1.85)  0.83 (0.62-1.16) <0.001

Albumin (g/L) 4.0 (3.5-4.3) 3.75 (3.30-4.08)  4.00 (3.65-4.40) 0.065

Platelet count (×109/L)   146.3 (116.1-192.4) 138.0 (98.0-211.3)     147.0 (120.0-189.0) 0.628

Creatinine (mg/L)  0.74 (0.62-0.90) 0.79 (0.64-0.93) 0.73 (0.6-0.88) 0.141

Sodium (mmol/L)   139.0 (137.5-140.4)   139.0 (137.0-140.0)    139.4 (138.0-140.8) 0.237

AST (U/L)  47.0 (28.0-91.5)   72.0 (33.5-141.8)  39.0 (25.5-73.0) 0.008

ALT (U/L) 29.0 (17.0-50.0) 35.5 (19.5-88.5)  24.0 (15.5-46.0) 0.006

PT (sec) 13.7 (13.3-14.9) 14.5 (13.5-16.3)  13.6 (13.2-14.5) 0.001

AFP (ng/mL)  7.6 (3.2-39.7)     8.29 (2.75-137.74)    7.6 (3.18-27.6) 0.284

Major hepatectomy 23 (22.8)   10 (31.3)   13 (18.8)   0.166

Cirrhosis 75 (74.3)    23 (71.9)    52 (75.4)   0.709

CSPH 27 (26.7)   12 (37.5)    15 (21.7)   0.096

MELD score 7.0 (4.0-8.0) 8.0 (6.0-11.0) 6.0 (2.5-8.0) <0.001

Child-Pugh grade 0.046

   Grade A 96 (95.0)   28 (87.5)    68 (98.6)   

   Grade B 5 (5.0)   4 (12.5) 1 (1.4)   

ICG-R15 (%) 10.8 (6.9-17.1) 14.1 (8.2-22.5)  9.9 (6.3-15.4) 0.041

ICG-R15 grade 0.104

   Grade A 68 (67.3)    17 (53.1)   51 (73.9)   

   Grade B 30 (29.7)   14 (43.8)   16 (23.2)   

   Grade C 3 (3.0)   1 (3.1)   2 (2.9)   

ALBI score      -2.60 (-2.90 to -2.10)       -2.30 (-2.65 to -1.86)       -2.66 (-3.01 to -2.28) 0.008

ALBI grade 0.014

   Grade 1 50 (49.5)   9 (28.1) 41 (59.4)   

   Grade 2 49 (48.5)   22 (68.8)   27 (39.1)   

   Grade 3 2 (2.0)   1 (3.1)   1 (1.4)   

BCLC stage 0.512

   Stage 0 23 (22.8)   6 (18.8) 17 (24.6)   

   Stage A 78 (77.2)    26 (81.3)   52 (75.4)   

Maximum tumor size (cm) 3.2 (2.1-4.6) 3.2 (2.0-5.0) 3.3 (2.1-4.6) 0.115

Tumor number (multiple) 8 (7.9)     3 (9.4)   5 (7.2)   0.084

Blood loss (mL)   600 (300-1050) 1,000 (500-1675) 600 (300-800) 0.198

Operation time (min)   195.0 (140.0-272.5)   230.0 (181.3-325.0)    170.0 (122.5-255.0) 0.117

Intraoperative hypotension 40 (39.6)   15 (46.9)   25 (36.2)   0.309

Postoperative infection 2 (2.0)   2 (6.3)   0

Mortality 3 (3.0)   3 (4.2)   0

Values are presented as number (%) or median (interquartile range).
PHLF, post-hepatectomy liver failure; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; AST, aspartate aminotransferase; ALT, alanine 
aminotransferase; PT, prothrombin time; AFP, alpha-fetoprotein; CSPH, clinically significant portal hypertension; MELD, model for end-stage liver 
disease; ICG-R15, indocyanine green retention rate at 15 minutes; ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver Cancer.

with splenomegaly (major diameter >12 cm) or the presence 

of esophageal/gastric varices.33,34 Postoperative mortality 

was determined by death within 90 days of surgery.

Classification of the CP grade was performed using pre-

viously published methods.35 The ALBI score was calculated 

using the following equation: ALBI score=-0.085×(albumin 

[g/L]+0.66×log10 (bilirubin [μmol/L]) and was classified as 

grade 1 (≤-2.60), grade 2 (>-2.60 to ≤-1.39), and grade 3 

(> -1.39).18,19 The model for end-stage liver disease (MELD) 

score was calculated using the following formula: 9.57×ln 
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Table 2. Univariable and Multivariable Logistic Regression Analysis for Post-hepatectomy Liver Failure in the Total Cohort

Variables 

Univariable analysis Multivariable analysis

OR (95% CI) p-value
ALBI score model ICG-R15 model ALBI grade model

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Age (years) 1.05 (1.00-1.10) 0.069 1.05 (0.99-1.10) 0.083 1.05 (0.99-1.11) 0.053 1.04 (0.99-1.10) 0.124

Male sex 3.82 (0.81-17.9) 0.09 5.04 (0.95-26.66) 0.057 3.19 (0.56-18.29) 0.193 3.74 (0.76-18.51) 0.106

Major hepatectomy 1.96 (0.75-5.12) 0.17 1.53 (0.46-5.05) 0.489 1.31 (0.38-4.51) 0.665 1.42 (0.43-4.71) 0.565

Cirrhosis 0.84 (0.33-2.15) 0.709 0.79 (0.23-2.71) 0.713 0.93 (0.27-3.21) 0.913 0.76 (0.22-2.62) 0.669

ICG-R15 (%) 1.04 (1.00-1.09) 0.05 - - 1.07 (1.02-1.12) 0.007 - -

ICG-R15 grade - - - - - -

   Grade A Reference

   Grade B/C 2.63 (1.06-6.48) 0.036

ALBI score 2.89 (1.29-6.47) 0.01 2.83 (1.22-6.55) 0.015 - - - -

ALBI grade - - - -

   Grade 1 Reference

   Grade 2/3 3.71 (1.49-9.27) 0.005 2.86 (1.08-7.58) 0.035

MELD score 1.26 (1.10-1.44) 0.001 - - - - - -

Child-Pugh grade - - - - - -

   Grade A Reference

   Grade B 10.74 (1.13-102.25) 0.039

AFP (ng/mL) 1.00 (1.00-1.00) 0.317 - - - - - -

BCLC stage - - - - - -

   Stage 0 Reference

   Stage A 1.42 (0.49-4.02) 0.513

Platelet count (×109/L) 1.00 (1.00-1.00) 0.624 - - - - - -

Creatinine (mg/L) 4.63 (0.59-36.29) 0.145 - - - - - -

Sodium (mmol/L) 0.89 (0.75-1.08) 0.236 0.98 (0.78-1.24) 0.836 0.91 (0.72-1.14) 0.401 0.99 (0.78-1.27) 0.964

AST (U/L) 1.01 (1.00-1.02) 0.02 0.99 (0.98-1.01) 0.804 1.00 (0.99-1.02) 0.728 1.00 (0.99-1.01) 0.995

ALT (U/L) 1.01 (1.00-1.02) 0.019 1.01 (0.99-1.03) 0.316 1.01 (1.00-1.03) 0.013 1.01 (0.99-1.02) 0.118

Maximum tumor size (cm) 1.12 (0.97-1.30) 0.128 1.00 (0.82-1.19) 0.871 1.00 (0.82-1.21) 0.978 1.01 (0.84-1.21) 0.944

Tumor number (multiple) 1.81 (0.60-5.49) 0.291 - - - - - -

Blood loss (mL) 1.00 (1.00-1.00) 0.216 - - - - - -

Operation time (min) 1.00 (0.99-1.01) 0.124 - - - - - -

Intraoperative hypotension 1.55 (0.66-3.63) 0.31 1.57 (0.57-4.29) 0.385 1.66 (0.59-4.68) 0.337 1.43 (0.52-3.97) 0.493

OR, odds ratio; CI, confidence interval; ICG-R15, indocyanine green retention rate at 15 minutes; ALBI, albumin-bilirubin; MELD, model for 
end-stage liver disease; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; AST, aspartate aminotransferase; ALT, alanine 
aminotransferase.

(creatinine [mg/dL])+11.2×ln (INR)+3.78×ln (bilirubin [mg/dL])+ 

6.43.36 The ICG retention test was performed by injecting a 

dose of 0.5 mg/kg of ICG rapidly via the peripheral vein of 

the forearm, and the ICG-R15 was calculated. The ICG-R15 

grades were categorized as follows: grade A (<15), grade B 

(15-40), and grade C (>40).37 All indicators were collected 

1 week prior to hepatectomy, and albumin or fresh-frozen 

plasma administration was not performed prior to the tests.

3. Statistical analysis

Continuous variables were expressed as medians (range) 

and analyzed using the Mann–Whitney U test. Categorical pa-

rameters were presented as frequencies and compared using 

the χ2 test or Fisher’s exact test. Univariable and multivariable 

logistic regression analyses were performed to determine in-

dependent risk factors associated with PHLF. Age, gender, liv-

er cirrhosis, major hepatectomy, sodium, AST, ALT, maximum 

tumor size, intraoperative hypotension, ALBI score, ICG-R15 
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Table 3. Multivariable Logistic Regression Analysis for Post-hepatectomy Liver Failure in the Subgroup of Minor Hepatectomy 

Variables 

Multivariate analysis

ALBI score model ICG-R15 model ALBI grade model

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Age (years) 1.03 (0.97-1.10) 0.376 1.05 (0.99-1.12) 0.125 1.03 (0.96-1.09) 0.409

Male sex 7.12 (0.83-61.18) 0.074 6.35 (0.78-51.84) 0.084 6.50 (0.77-54.72) 0.085

Cirrhosis 0.88 (0.23-3.40) 0.850 0.99 (0.26-3.79) 0.993 0.86 (0.22-3.34) 0.827

Sodium (mmol/L) 0.94 (0.72-1.23) 0.664 0.88 (0.67-1.15) 0.334 0.95 (0.72-1.26) 0.732

AST (U/L) 0.99 (0.97-1.01) 0.343 0.99 (0.98-1.02) 0.826 0.99 (0.94-1.01) 0.429

ALT (U/L) 1.02 (0.99-1.04) 0.197 1.01 (0.99-1.04) 0.327 1.01 (0.99-1.04) 0.274

Maximum tumor size (cm) 0.97 (0.74-1.28) 0.826 0.97 (0.75-1.27) 0.845 0.98 (0.75-1.30) 0.908

Intraoperative hypotension 1.57 (0.48-5.11) 0.455 1.87 (0.56-6.22) 0.307 1.36 (0.39-4.61) 0.625

ALBI score 2.70 (0.96-7.57) 0.049 - - - -

ICG-R15 (%) - - 1.05 (0.99-1.12) 0.063 - -

ALBI grade 2/3 - - - - 3.36 (1.15-9.81) 0.026

OR, odds ratio; CI, confidence interval; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALBI, albumin-bilirubin; ICG-R15, 
indocyanine green retention rate at 15 minutes. 

score and ALBI grade were included as independent variables 

in a backward stepwise multivariate regression for PHLF. 

Three different multivariate logistic regression analysis mod-

els for ALBI score, ICG-R15, and ALBI grade were performed 

to avoid collinearity. Variance inflation factors were obtained 

to identify the degree of collinearity between independent 

variables. The discriminative power of the ALBI score and 

ICG-R15 score in predicting PHLF was evaluated by receiver 

operating characteristic (ROC) curve analysis and expressed 

as area under the ROC curve (AUC). The cutoff values for 

PHLF were also determined by ROC curve analysis. P values 

<0.05 were considered statistically significant. Statistical 

analysis was conducted using SPSS version 23.0 (SPSS Inc., 

Chicago, IL, USA).  

RESULTS

1. Baseline characteristics

The clinical characteristics and laboratory data of the 101 

patients were summarized in Table 1. The present study in-

cluded 85 men (84.2%) and 16 women (15.8%), with a median 

age of 62.0 years. Cirrhosis occurred in 75 patients (74.3%). 

The majority of the patients had liver disease of CP grade 

A (96/101, 95.0%), and the remaining five had grade B (5.0%). 

A total of 23 patients (22.8%) underwent major hepatectomy, 

while 78 (77.4%) underwent minor hepatectomy. Three patients 

died because of PHLF within 90 days after surgery, with a 

postoperative mortality rate of 3.0%. The mean ALBI score 

of the total study population was -2.60 (range -2.90 to -2.10). 

According to the ALBI score, 50 patients (49.5%) were classi-

fied as grade 1, 49 (48.5%) as grade 2, and two (2.0%) as 

grade 3. The mean ICG-R15 value of the total study population 

was 10.8 (6.9-17.1); 68 patients (67.3%) were classified as 

grade A, 30 (29.7%) as grade B, and 3 (3.0%) as grade C. 

Of the 101 patients, PHLF occurred in 32 patients (31.7%); 

four patients (12.5%) had grade A, 24 (75.0%) had grade 

B, and four (12.5%) had grade C PHLF. The mean value of 

ICG-R15 with PHLF was 14.1 (range 8.2-22.5), significantly 

higher than that of ICG-R15 (9.9) without PHLF (p=0.041) (Table 

1). The mean ALBI score of the PHLF group was -2.30 (range 

-2.65 to -1.86), which was significantly higher than that of 

the non-PHLF group (-2.66) (p=0.008). 

2. Risk factors for post-hepatectomy liver failure

In univariable analysis, AST, ALT, CP grade, MELD score, 

ICG-R15 score, ALBI score, and ALBI grade were significantly 

associated with PHLF (Table 2). For multivariable analysis in 

the total cohort, ALBI score, ICG-R15 and ALBI grade 2/3 were 

identified as significantly independent risk factors for PHLF 

(ALBI score: adjusted OR [aOR] 2.83; 95% CI 1.22-6.55; 

ICG-R15: aOR 1.07; 95% CI 1.02-1.12; ALBI grade 2/3: aOR 

2.86; 95% CI 1.08-7.58) (Table 2). In order to eliminate the 

effect of small residual liver volume on PHLF, a subgroup anal-

ysis was conducted based on the extent of liver resection. 
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Fig. 2. ROC curve analyses of ALBI score and ICG-R15 in predicting 
PHLF in the total cohort. ROC, receiver operation characteristic; 
PHLF, post-hepatectomy liver failure; ALBI, albumin-bilirubin; 
ICG-R15, indocyanine green retention rate at 15 minutes.

Table 4. Comparison of Patients with ALBI Score ≤-2.62 and ALBI 
Score >-2.62

ALBI score ≤-2.62 
(n=47)

ALBI score >-2.62 
(n=54)

p-value

PHLF 8 (17.0) 24 (44.4) 0.003

PHLF grade 0.01

   Grade A 0   4 (16.7)

   Grade B 8 (100.0) 16 (66.7)

   Grade C 0   4 (16.7)

Mortality 0   3 (12.5) -

Values are presented as number (%).
PHLF, post-hepatectomy liver failure; ALBI, albumin-bilirubin. 

Fig. 3. ROC curve analyses of ALBI score and ICG-R15 in predicting
PHLF in the minor hepatectomy group. ROC, receiver operation 
characteristic; PHLF, post-hepatectomy liver failure; ALBI, 
albumin-bilirubin; ICG-R15, indocyanine green retention rate at 15
minutes.

Multivariable analysis in the minor hepatectomy group 

showed that ALBI score and ALBI grade 2/3 were significant 

risk factors for PHLF, but ICG-R15 was not significantly asso-

ciated with PHLF (Table 3).

3. Discriminative power of the ALBI score in predicting 

PHLF

The AUC of the ALBI score and ICG-R15 in predicting PHLF 

were 0.676 (95% CI 0.566-0.785) and 0.632 (95% CI 

0.513-0.752), respectively (Fig. 2). The optimal cutoff value 

of the ALBI score was -2.62, with a sensitivity of 75.0% and 

a specificity of 56.5%. The incidence of PHLF in patients with 

ALBI score >-2.62 was significantly higher than that in pa-

tients with an ALBI score ≤-2.62 (p=0.003) (Table 4). Among 

the patients with ALBI score >-2.62, four patients (16.7%) 

developed grade A PHLF, 16 (66.7%) had grade B, and four 

(16.7%) had grade C. Meanwhile, those with ALBI score ≤
-2.62, eight patients had grade B PHLF and none for grade 

A and C (Table 4). In the subgroup analysis, the discriminative 

power of ALBI score and ICG-R15 in predicting PHLF was also 

compared in the minor hepatectomy group. In the minor hep-

atectomy group, the AUC of the ALBI score and ICG-R15 

were 0.657 (95% CI 0.525-0.789) and 0.639 (95% CI 

0.497-0.782), respectively (Fig. 3).

DISCUSSION

In the present study, we first demonstrated the effective-

ness of the ALBI score in predicting PHLF in patients with 

HCC who underwent hepatectomy in South Korea. Multivariate 

logistic regression analysis revealed that ALBI score and ALBI 

grade 2/3 had significant associations with PHLF. In addition, 

the discriminatory power of the ALBI score in predicting PHLF 

was comparable to that of ICG-R15. The optimal cutoff value 

of the ALBI score calculated by the ROC curve was -2.62. 

We confirmed that the ALBI score and ALBI grade 2/3 had 

independent and significant associations with PHLF. This re-

sult was consistent with previous studies that reported the 

relationship between the ALBI score and PHLF. According to 

a retrospective study of 1,242 HCC patients in China, the ALBI 

score was an independent predictor of PHLF.27 Another retro-

spective study of 13,783 patients who underwent liver re-

section as per the National Surgical Quality Improvement 

Program in the United States of America, ALBI grades 2/3 
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were significant predictors of PHLF.30 In addition, Zhang et 

al.25 analyzed 338 HCC patients who underwent hepatectomy 

and verified that the ALBI grade was a significant prognostic 

factor of PHLF.

The AUC of the ALBI score in this study (0.676) was rela-

tively lower than those in previous studies: 0.782 by Zhang 

et al.25, 0.723 by Wang et al.27, and 0.738 by Zou et al.28 

This is probably because the study population in this study 

was smaller than that in previous studies. However, in con-

trast to previous studies, the ALBI score was compared to 

ICG-R15 in the present study. The ALBI score had a com-

parable predictive value for PHLF to ICG-R15. At times, the 

ICG-R15 test may not be available or accurate in clinical 

practice. Therefore, ALBI score could be used as an alter-

native tool for ICG-R15 in the prediction of PHLF as well as 

the decision on hepatectomy.

CP grade has been widely used for years as a criterion 

for estimating the risk of liver resection.38 In general, hep-

atectomy is considered appropriate for patients with CP grade 

A resectable HCC.39,40 However, in our study, some patients 

with CP grade A had liver dysfunction with increased serum 

bilirubin, decreased albumin, or existing ascites, and they de-

veloped PHLF. Therefore, background liver status may be dif-

ferent even in patients with CP grade A, so precise criteria 

are required to predict PHLF. Recent studies have reported 

significant differences in overall survival and postoperative 

morbidity depending on the ALBI scores of HCC patients with 

CP grade A.20,41 In this study, with the optimal cutoff value 

of the ALBI score of -2.62, we confirmed that the incidence 

of PHLF was significantly higher in patients with ALBI score 

>-2.62 than in patients with an ALBI score ≤-2.62. The ALBI 

score -2.62 is close to -2.60, which is the reference point 

for ALBI grades 1 and 2. Therefore, the results of our study 

were consistent with those of previous studies: the incidence 

of PHLF or postoperative morbidity was higher in patients with 

ALBI grade 2 than those with ALBI grade 1.26,28 In clinical 

practice, HCC patients with ALBI grade 2 should acknowledge 

the possibility of PHLF and prepare for or consider other 

treatments. Moreover, ALBI grade can be used to reclassify 

CP grade.

There are several limitations to the current study. First, the 

incidence of PHLF in the current study was relatively high. 

Many patients were thought to have impaired liver function, 

as the number of patients with ALBI grade 2 or 3 and ICG-R15 

grade B or C was high in the study population. Second, since 

this study was a retrospective study and single-center data 

were used, selection bias may have occurred. Furthermore, 

due to the relatively small sample size, we did not include 

some variables such as clinically significant portal hyper-

tension and PT (sec) that strongly reflect portal hypertension 

in the clinical practice. Third, the relationship between ALBI 

score and overall survival as well as disease-free survival was 

not confirmed because of the short follow-up period. A pro-

spective study model with a large sample would be needed. 

In conclusion, our study confirmed that the ALBI score is an 

effective predictor of PHLF in patients with HCC, and its pre-

dictive ability is comparable to that of ICG-R15.
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