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Objectives: The Albumin-Bilirubin (ALBI) score has been widely used to assess the prognosis in patients with
cirrhosis and hepatocellular carcinoma. This study aimed to analyze the relationship between ALBI score and all-
cause mortality in patients with hepatitis B virus (HBV) infection in general.

Methods: Patients aged > 18 years with previous or current HBV infection from the National Health and Nutrition
Examination Survey (NHANES) in the United States between 1999 and 2018 were enrolled in this retrospective
cohort study. Weight univariate and multivariate Cox regression models were used to assess the relationship
between ALBI score and all-cause mortality. The area under the receiver operating characteristic curve (AUC)
was utilized to assess the predictive effect of ALBI score for all-cause mortality.

Results: A total of 3,666 patients were included, of whom 925 (23.53 %) patients died. Compared with ALBI
score < -2.6, HBV-infected patients with ALBI score > -2.6 [hazard ratio (HR) = 1.75; 95 % confidence interval
(CI): 1.43-2.14] were corrected with a higher all-cause mortality risk after adjusting for confounders. Stratified
analyses showed that higher ALBI score was related to a higher risk of all-cause mortality in different patients
with HBV infection (All P < 0.05). Furthermore, the ALBI score had good predictive ability for 1-year (AUC =
0.816, 95 %CI: 0.754-0.878), 3-year (AUC = 0.808, 95 %CI: 0.775-0.841), 5-year (AUC = 0.809, 95 %CI:
0.783-0.835), and 10-year (AUC = 0.806, 95 %CI: 0.784-0.827) all-cause mortality.

Conclusion: Higher ALBI score was related to a higher risk of all-cause mortality in patients with HBV infection,
and the ALBI score showed a good predictive effect for short- and long-term all-cause mortality.

1. Introduction

Hepatitis B virus (HBV) is a hepatotropic virus that causes persistent
infection in humans through immune anergy (Yuen et al., 2018).
Chronic HBV infection is a major global healthcare problem, although
infection rates have been greatly reduced since the introduction of the
vaccine (Martinot-Peignoux et al., 2013). It was reported that chronic
hepatitis B affects more than 250 million people worldwide and causes
more than 880,000 deaths each year (Farias et al., 2016). Chronic
hepatitis B may progress to cirrhosis, liver failure, and hepatocellular
carcinoma in subsequent decades (Yuen et al., 2018). Monitoring liver
function plays an important role in the assessment of the prognosis of
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patients with liver disease.

The Child-Pugh score is the most widely used tool for assessing liver
function and has been used in the management of the patient with he-
patocellular carcinoma (Bruix and Sherman, 2011; Hiraoka et al., 2019).
However, some limitations of the Child-Pugh score were disclosed, such
as the interaction between different variables and the subjective judg-
ment of some variables (Durand and Valla, 2005, 2008). Recently, a new
index to assess liver function, the Albumin-Bilirubin (ALBI) score, has
been used. Serum albumin and total bilirubin levels are important in-
dicators of liver function impairment (Hamoud et al., 2018; Oettl et al.,
2013). ALBI score has been confirmed to be associated with the prog-
nosis of patients with cirrhosis and hepatocellular carcinoma (Wang
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and Nutrition Examination Survey (NHANES)
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Fig. 1. Flow chart of screening of patients with hepatitis B virus infection in the National Health and Nutrition Examination Survey (NHANES), 1999-2018. ALBI,

albumin-bilirubin score.

et al., 2019; Wang et al., 2016). Several studies reported that the ALBI
score was correlated with liver fibrosis staging (Fujita et al., 2019) and
cirrhosis severity in patients with HBV infection (Wang et al., 2019) and
can be used to predict short- and long-term mortality risk in patients
with cirrhosis (Chen et al., 2017; Wang et al., 2019). Similarly, the ALBI
score can be used to assess the prognosis of patients with hepatocellular
carcinoma (Fujita et al., 2019; Wang et al., 2016). However, the asso-
ciation between ALBI score and prognosis of HBV-infected patients in
general remains unclear.

Whether the ALBI score could predict the prognosis of HBV-infected
patients in general is not well established. This study aimed to explore
the association between ALBI score and all-cause mortality in HBV-
infected patients in general, and to analyze the predictive values of
the ALBI score for short- and long-term mortality.

2. Methods
2.1. Data sources and study population

Data used in this retrospective cohort study were from the National
Health and Nutrition Examination Survey (NHANES) between 1999 and
2018. The NHANES sampling method uses a stratified, multistage,
probability cluster design established by the National Center for Health
Statistics for Disease Control and Prevention in the United States. The
NHANES database is publicly available (https://www.cdc.gov/nchs/
nhanes/index.htm) and contains information on the health, nutritional
status, and health behaviors of the sample population. The inclusion
criteria were that patients were > 18 years of age, had previous or
current HBV infection, and had complete laboratory test such as albumin
and bilirubin levels. Patients with missing survival data and other
important variables were excluded. Protocols of NHANES were
approved by the National Center for Health Statistics Research Ethics
Review Board. This study was exempted from ethical review by the

Institutional Review Board of Chengdu BOE Hospital due to the retro-
spective design and de-identified data from the publicly database.

2.2. Study outcomes and definition

The outcome of this study was all-cause mortality, which was defined
as all deaths that occurred during the study period. The follow-up period
was until December 2019.

The ALBI score was calculated using the following formula: ALBI =
(log10 bilirubin x 0.66) + (albumin x -0.085), where total bilirubin is
measured in pmol/L and albumin in g/L. As reported previously
(Johnson et al., 2015), the ALBI score was stratified into three grades:
grade 1 (score < -2.60), grade 2 (score > -2.60 and < -1.39), and grade 3
(score > -1.39). Since there were only 5 patients in the grade 3 group,
this study divided the ALBI score into two categories: <-2.60 and >
-2.60.

The fibrosis-4 index (FIB-4) was used to assess the severity of fibrosis
(Sterling et al., 2006). The FIB-4 was calculated using the formula: FIB-4
= aspartate aminotransferase (IU/L) x age (years) / [platelet count
(10%/L) x alanine aminotransferase (IU/L)'/2]. The threshold of FIB-4
was determined according to Liu et al. (Liu et al., 2021), FIB-4 index
< 2.25 was considered non-fibrotic and the FIB-4 index > 2.25
(cirrhosis) was considered fibrotic.

2.3. Data collection

Patient demographic data, disease history, and laboratory test data
were collected. Characteristics included in the analysis were recorded as
follows: age, sex (male, female), race/ethnicity (Mexican American,
non-Hispanic white, non-Hispanic black, other Hispanic, other race),
educational level (less than 9th grade, 9-11th grade, high school grad-
uate, college graduate or above), family income (<20,000 $, >20,000 $,
unknown), smoke (never, smoking before but not present, current
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Table 1

Characteristics of patients with hepatitis B virus infection in the National Health

and Nutrition Examination Survey (NHANES), 1999-2018.

Variables Total (n = ALBI < -2.6 ALBI > -2.6 P
3,666) (n = 3,109) (n =557)
Age, years, Mean (S.E) 53.05 52.34 (0.38) 57.74 (0.89) <0.001
(0.36)
Sex, n (%) <0.001
Male 2,061 1,797 (57.65) 264 (45.25)
(56.04)
Female 1,605 1,312 (42.35) 293 (54.75)
(43.96)
Race/ethnicity, n (%) <0.001
Mexican American 275 (3.63) 229 (3.55) 46 (4.22)
Other Hispanic 339 (7.35) 295 (7.71) 44 (4.91)
Non-Hispanic white 737 633 (39.87) 104 (36.59)
(39.45)
Non-Hispanic black 1,350 1,076 (23.07) 274 (39.03)
(25.14)
Other races 965 876 (25.80) 89 (15.24)
(24.42)
Education level, n (%) 0.424
Less than 9th grade 638 533 (11.70) 105 (14.31)
(12.04)
9-11th grade 657 540 (15.90) 117 (16.36)
(15.96)
High school graduate 838 720 (23.68) 118 (24.68)
(23.81)
College graduate or 1,533 1,316 (48.73) 217 (44.65)
above (48.20)
Family income, n (%) <0.001
< $20,000 1,236 1,009 (27.97) 227 (38.30)
(29.31)
> $20,000 2,218 1,915 (66.95) 303 (58.24)
(65.82)
Unknown 212 (4.87) 185 (5.08) 27 (3.46)
Smoke, n (%) 0.618
Never 1,815 1,565 (47.92) 250 (44.79)
(47.51)
Smoking before but 961 813 (24.46) 148 (26.12)
not present (24.67)
Current smoking 890 731 (27.62) 159 (29.09)
(27.82)
Drink, n (%) 0.398
No 1,065 911 (26.64) 154 (24.44)
(26.35)
Yes 2,108 1,790 (60.69) 318 (60.50)
(60.67)
Unknown 493 408 (12.67) 85 (15.06)
(12.98)
Comorbidity of liver <0.001
disease, n (%)
No 3,257 2,803 (88.64) 454 (80.51)
(87.59)
Yes 409 306 (11.36) 103 (19.49)
(12.41)
Diabetes, n (%) <0.001
No 2,392 2,074 (73.81) 318 (59.69)
(71.97)
Yes 1,274 1,035 (26.19) 239 (40.31)
(28.03)
Cardiovascular <0.001
disease, n (%)
No 1,199 1,053 (40.15) 146 (28.52)
(38.64)
Yes 2,467 2,056 (59.85) 411 (71.48)
(61.36)
BMI, kg/m?, Mean (S. 27.60 27.20 (0.16) 30.32 (0.39) <0.001
E) (0.15)
BMI groups, n (%) <0.001
<18.5 kg/m? 77 (2.26) 68 (2.43) 9(1.18)
18.5-25 kg/m2 1219 1101 (37.11) 118 (18.77)
(34.73)
25-28 kg/m? 803 695 (21.05) 108 (20.04)
(20.92)
>28 kg/m? 1,567 1,245 (39.41) 322 (60.01)
(42.09)
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Table 1 (continued)

Variables Total (n = ALBI < -2.6 ALBI > -2.6 P
3,666) (n = 3,109) (n = 557)
Hepatitis B surface 0.166
antigen, n (%)
Positive 248 (6.47) 205 (6.24) 43 (8.03)
Negative 3,418 2,904 (93.76) 514 (91.97)
(93.53)
Albumin, g/L, Mean 42.29 43.18 (0.09) 36.34 (0.16) <0.001
(S.E) (0.11)
Bilirubin, pmol/L, 11.54 11.33 (0.14) 12.98 (0.43) <0.001
Mean (S.E) (0.14)
Platelet, 1000/pL, 243.91 244.57 (1.70)  239.50 0.363
Mean (S.E) (1.70) (5.45)
ALT, U/L, Mean (S.E) 28.42 27.55 (0.54) 34.25 (2.59) 0.012
(0.58)
AST, U/L, Mean (S.E) 28.55 27.05 (0.40) 38.64 (2.71) <0.001
(0.51)
ALP, U/L, Mean (S.E) 71.98 70.19 (0.60) 83.98 (2.40) <0.001
(0.63)
GGT, U/L, Mean (S.E) 36.64 33.35 (0.96) 58.66 (4.33) <0.001
(1.01)
Sodium, mmol/L, 139.36 139.41 (0.08)  139.02 0.014
Mean (S.E) (0.08) (0.18)
Creatinine, mg/dL, 0.90 (0.01)  0.89 (0.01) 1.02 (0.04) 0.001
Mean (S.E)
Hemoglobin, g/dL, 14.19 14.30 (0.04) 13.43 (0.11) <0.001
Mean (S.E) (0.04)
FIB-4, Mean (S.E) 1.35 (0.03) 1.24 (0.02) 2.04 (0.15) <0.001
Hepatitis B treatment 0.497
drugs, n (%)
No 3,617 3,068 (97.98) 549 (98.49)
(98.05)
Yes 49 (1.95) 41 (2.02) 8 (1.51)
All-cause mortality, n <0.001
(%)
Alive 2,741 2,421 (78.81) 320 (60.86)
(76.47)
Dead 925 688 (21.19) 237 (39.14)
(23.53)
Follow-time, months, 129.94 133.39 (3.21) 106.88 <0.001
Mean (S.E) (2.97) (4.84)

Note: ALBI, Albumin-Bilirubin; BMI, body mass index; ALT, alanine amino-
transferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT,
gamma glutamyl transferase; FIB-4, fibrosis-4 index.

smoking), drinking (no, yes, unknown), comorbidity of liver disease (no,
yes), diabetes (no, yes), cardiovascular disease (no, yes), body mass
index (BMI, <18.5 kg/m?, 18.5-25 kg/m?, 25-28 kg/m?, >28 kg/m?),
hepatitis B surface antigen (positive, negative), albumin, total bilirubin,
platelet, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), gamma glutamyl transferase (GGT),
sodium, creatinine, hemoglobin, FIB-4, hepatitis B treatment drugs (no,
yes), survival status (alive, dead), and follow-up time.

2.4. Statistical analysis

Continuous data were expressed as mean [standard error (SE)] or
median with interquartile range [M (Q1, Q3)] and were compared using
independent samples t-test or Mann-Whitney U rank-sum test. Cate-
gorical data were described as numbers and percentage [n (%)] and
were analyzed by the chi-square test or rank-sum test.

Missing values of the variable education level, smoking, and BMI
were imputed by the multiple imputations by chained equations for the
random forest. Sensitivity analysis showed no statistically significant
difference between before and after data interpolation. Descriptive
statistics were performed based on patients with ALBI < -2.60 and >
-2.6. Weighted univariate Cox regression model was used to select fac-
tors that might be related to all-cause mortality. Weighted multivariate
Cox regression model was applied to assess the association between
ALBI and all-cause mortality. The association between ALBI and all-
cause mortality was further stratified by age (<65 and > 65 years)



L. Du et al

Table 2
Univariate Cox regression analysis of the factors that may be associated with the
risk of all-cause mortality in patients with hepatitis B virus infection.
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Table 3
Association between ALBI score and all-cause mortality in patients with hepatitis
B virus infection.

Variables HR (95 %CI) P

Age 1.05 (1.05-1.06) <0.001
Sex

Male Ref

Female 0.88 (0.75-1.02) 0.080
Race/Ethnicity

Mexican American Ref

Other Hispanic 1.01 (0.58-1.74) 0.980
Non-Hispanic white 1.51 (1.13-2.01) 0.006
Non-Hispanic black 1.33 (1.01-1.76) 0.045
Other Races 0.83 (0.59-1.16) 0.268
ALBI score

ALBI score < -2.6 Ref

ALBI score > -2.6 2.39 (1.91-2.98) <0.001
Education level

Less than 9th grade Ref

9-11th grade 0.86 (0.65-1.14) 0.292
High school graduate 0.67 (0.52-0.87) 0.003
College graduate or above 0.60 (0.46-0.78) <0.001
Family income

< $20,000 Ref

>$20,000 0.73 (0.59-0.90) 0.004
Unknown 0.71 (0.49-1.03) 0.069
Smoke

Never Ref

Smoking before but not present 1.77 (1.45-2.18) <0.001
Current smoking 1.35 (1.08-1.68) 0.008
Drink

No Ref

Yes 1.15 (0.96-1.37) 0.130
Unknown 1.13 (0.82-1.56) 0.461
Comorbidity of liver disease

No Ref

Yes 1.23(0.94-1.62) 0.133
Diabetes

No Ref

Yes 2.12 (1.79-2.51) <0.001
Cardiovascular disease

No Ref

Yes 2.17 (1.75-2.68) <0.001
BMI 1.00 (0.99-1.02) 0.613
BMI groups

18.5-25 kg/m? Ref

<18.5 kg/m? 2.25 (1.21-4.19) 0.011
25-28 kg/m? 1.04 (0.80-1.35) 0.752
>28 kg/m? 1.23 (0.98-1.55) 0.075
Albumin 0.91 (0.89-0.94) <0.001
Bilirubin 0.99 (0.97-1.02) 0.586
Platelet 1.00 (1.00-1.00) 0.084
ALT 1.00 (1.00-1.00) 0.211
AST 1.00 (1.00-1.00) 1.000
ALP 1.01 (1.01-1.01) <0.001
GGT 1.00 (1.00-1.00) <0.001
Sodium 0.97 (0.94-1.01) 0.101
Creatinine 1.00 (0.72-1.39) 1.000
Hemoglobin 0.91 (0.85-0.97) 0.005
FIB-4 1.00 (0.93-1.08) 1.000
Hepatitis B treatment drugs

No Ref

Yes 1.17 (0.47-2.95) 0.734

Note: HR, hazard ratio; 95 %CI, confidence interval; Ref, reference; ALBI,
Albumin-Bilirubin; BMI, body mass index; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma glutamyl
transferase; FIB-4, fibrosis-4 index.

and hepatitis B surface antigen (positive and negative). Overall survival
was determined using the Kaplan-Meier (K-M) method and the log-rank
test was utilized to compare differences. Receiver operating character-
istic (ROC) curves and area under the ROC curve (AUC) were utilized to
assess the predictive accuracy of the ALBI score for all-cause mortality.
Results were reported as hazard ratio (HR) and 95 % confidence interval
(CI). Statistical analyses were completed using SAS 9.4 software (SAS

Populations Variable Crude Model Adjusted Model
HR (95 % 14 HR (95 % P
CI) (4)]
Total ALBI 2.39 <0.001 1.75 <0.001
score > (1.92-2.98) (1.43-2.14)
-2.6 (vs. <
-2.6)
Aged < 65 ALBI 2.11 <0.001 1.83 <0.001
years score > (1.53-2.91) (1.32-2.54)
-2.6 (vs. <
-2.6)
Aged > 65 ALBI 2.04 <0.001 1.73 <0.001
years score > (1.56-2.67) (1.33-2.23)
-2.6 (vs. <
-2.6)
Positive ALBI 4.19 <0.001 2.20 0.111
hepatitis B score > (1.99-8.80) (0.83-5.82)
surface -2.6 (vs. <
antigen -2.6)
Negative ALBI 2.32 <0.001 1.73 <0.001
hepatitis B score > (1.87-2.88) (1.41-2.13)
surface -2.6 (vs. <
antigen -2.6)

Note: HR, hazard ratio; 95 %CI, confidence interval; ALBI, Albumin-Bilirubin
score.

Adjusted model was a weighted multivariate Cox regression model adjusted for
age, sex, race/ethnicity, education level, family income, smoking, diabetes,
cardiovascular disease, BMI, ALP, GGT, and hemoglobin.

Institute Inc., Cary, NC, USA), and R 4.0.3 software (Institute for Sta-
tistics and Mathematics, Vienna, Austria) for ROC curve plotting. Sta-
tistical significance was set at P < 0.05 (two-sided).

3. Results
3.1. Participant characteristics

A total of 3,876 patients aged > 18 years with a history of HBV
infection were extracted from the NHANES database from 1999 to 2018.
After excluding 210 patients who did not meet the inclusion criteria,
3,666 patients were included in the analysis (Fig. 1). The characteristics
of 3,666 patients were shown in Table 1. The mean age of all patients
was 53.05 years, 2,061 (56.04 %) patients were male, and 1,350 (25.14
%) patients were non-Hispanic white. The mean BMI was 27.60 kg/m2
and 1,567 (42.09 %) patients’ BMI was > 28 kg/mz. There were 248
(6.47 %) patients with positive hepatitis B surface antigen and 49 (1.95
%) patients treated with hepatitis B drugs. The mean albumin level was
42.29 g/L and the mean bilirubin level was 11.54 pmol/L. There were
3,109 patients with ALBI score < -2.6 and 557 patients with ALBI score
> -2.6. At the end of the follow-up, 925 (23.53 %) patients died and the
mean follow-up was 129.94 months.

3.2. Univariate analysis for all-cause mortality

Table 2 lists the univariate analysis of the factors that may be asso-
ciated with the risk of all-cause mortality. Older age (HR = 1.05; 95 %CI:
1.05-1.06), non-Hispanic white (HR = 1.51; 95 %CIL: 1.13-2.01), non-
Hispanic black (HR = 1.33; 95 %CI: 1.01-1.76), higher ALBI score
(HR = 2.39; 95 %CI: 1.91-2.98), smoking before but not present (HR =
1.77; 95 %CIL: 1.45-2.18), current smoking (HR = 1.35; 95 %CI:
1.08-1.68), diabetes (HR = 2.12; 95 %CI: 1.79-2.51), cardiovascular
disease (HR = 2.17; 95 %CI: 1.75-2.68), BMI < 18.5 kg/rn2 (HR = 2.25;
95 %CI: 1.21-4.19), higher ALP levels (HR = 1.01; 95 %CI: 1.01-1.01),
might be correlated with a higher risk of all-cause mortality, whereas
higher education levels [high school (HR = 0.67; 95 %CI: 0.52-0.87)
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Fig. 2. Kaplan-Meier (K-M) survival curves of HBV-infected patients with albumin-bilirubin (ALBI) score < -2.6 and > -2.6. HBV, hepatitis B virus.

and college or above (HR = 0.60; 95 %CI: 0.46-0.78)], higher family
income (HR = 0.73; 95 %CI: 0.59-0.90), higher albumin levels (HR =
0.91; 95 %CI: 0.89-0.94), and higher hemoglobin levels (HR = 0.91; 95
%CI: 0.85-0.97) might be related to lower risk of all-cause mortality.

3.3. Relationship between ALBI and all-cause mortality in patients with
HBYV infection

Table 3 presents the association between ALBI score and all-cause
mortality. Compared with ALBI score < -2.6, HBV-infected patients
with ALBI score > -2.6 (HR = 2.39; 95 %CI: 1.92-2.98) were related to
higher all-cause mortality risk. After adjusting for age, sex, race/
ethnicity, education level, family income, smoking, diabetes, cardio-
vascular disease, BMI, ALP, GGT, and hemoglobin, ALBI score > -2.6
(HR = 1.75; 95 %CI: 1.43-2.14) was associated with a higher risk of all-
cause mortality. Stratified analyses found that patients with ALBI score
> -2.6 were related to higher all-cause mortality in populations with age
< 65 years (HR = 1.83; 95 %CI: 1.32-2.54), age > 65 years (HR = 1.73;
95 %CI: 1.33-2.23), and negative hepatitis B surface antigen (HR =
1.73; 95 %CIL: 1.41-2.13), while not in populations with positive hepa-
titis B surface antigen (HR = 2.20; 95 %CI: 0.83-5.82, P =0.111). The K-
M curves demonstrated that patients with ALBI score < -2.6 had higher
overall survival compared to patients with ALBI score > -2.6 (P <
0.0001; Fig. 2).

3.4. Predictive effect of ALBI score for all-cause mortality

Fig. 3 shows the predictive ability of ALBI score for 1-year, 3-year, 5-
year, and 10-year all-cause mortality in patients with HBV infection. The
AUC of the model was 0.816 (95 %CI: 0.754-0.878) for 1-year all-cause
mortality, 0.808 (95 %CI: 0.775-0.841) for 3-year all-cause mortality,
0.809 (95 %CI: 0.783-0.835) for 5-year all-cause mortality, and 0.806
(95 %CI: 0.784-0.827) for 10-year all-cause mortality.

4. Discussion

The current study investigated the relationship between ALBI score
and all-cause mortality in HBV-infected patients in general. High ALBI
score was found to be associated with a higher risk of all-cause mortality
in HBV-infected patients. Furthermore, the ALBI score had good pre-
dictive ability for 1-year, 3-year, 5-year, and 10-year all-cause mortality,
with AUC values above 0.80.

Liver function is an important indicator to evaluate the prognosis of
patients with liver disease, especially cirrhosis and hepatocellular car-
cinoma (Fagenson et al., 2020; Oikonomou et al., 2019; Zhang et al.,
2019). Poor liver function can cause high postoperative morbidity and
worse long-term survival in patients with liver disease (Zou et al., 2018).
The Child-Pugh score is the most widely used tool for assessing liver
function and consists of serum albumin, serum bilirubin, coagulation
profile, ascites, and hepatic encephalopathy. However, the use of the
Child-Pugh score is limited by the fact that ascites and albumin are
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Fig. 3. Receiver operating characteristic (ROC) curves of albumin-bilirubin (ALBI) score for predicting 1-year, 3-year, 5-year, and 10-year all-cause mortality in HBV-

infected patients. AUC, area under the ROC curve; HBV, hepatitis B virus.

interrelated and that ascites and encephalopathy may be affected by
inter-observer differences (Durand and Valla, 2008). Previous studies
have confirmed that the ALBI score was a superior liver function
assessment tool to the Child-Pugh score (Li et al., 2017; Na et al., 2018).
The ALBI score includes only two objective serum indicators, albumin
and bilirubin, to evaluate the patient’s liver function and prognosis.
Several studies have reported the use of the ALBI score to assess the
prognosis of patients with cirrhosis (Oikonomou et al., 2019), post-
hepatectomy (Fagenson et al., 2020), and hepatocellular carcinoma
(Hiraoka et al., 2019). However, the association between ALBI score and
prognosis of HBV-infected patients in general remains unclear. The
current study investigated the relationship between ALBI score and all-
cause mortality in HBV-infected patients in general. The results found

that high ALBI score (score > -2.6) was correlated with a higher risk of
all-cause mortality. Similar results were observed in patients aged < 65
years, aged > 65 years, and those with negative hepatitis B surface an-
tigen. Among patients with positive hepatitis B surface antigen, no sta-
tistical significance was found between ALBI score and all-cause
mortality, and the associated causes need to be further investigated.
This study further analyzed the predictive ability of the ALBI score
for short- and long-term all-cause mortality in HBV-infected patients.
The ALBI score had good predictive ability for 1-year, 3-year, 5-year and
10-year all-cause mortality, and the AUC for these models exceeded
0.80. Fagenson et al. showed that the AUC of the ALBI score was 0.70 in
predicting 30-day mortality after hepatectomy in patients with hepa-
tocellular carcinoma, which was higher than that of the Model for End-
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Stage Liver Disease (AUC 0.58) (Fagenson et al., 2020). Taylor et al.
reported that the ALBI score had good a performance in predicting post-
hepatectomy 30-day mortality with a model AUC of 0.80 (Taylor et al.,
2021). Liu et al. used several tools to predict mortality in patients with
hepatocellular carcinoma, with an AUC of 0.704 for the ALBI score to
predict patient 3-year mortality (Liu et al., 2017). Furthermore, the use
of the ALBI score in combination with other indicators for predicting the
prognosis of patients with hepatocellular carcinoma was reported, such
as the combined ALBI score-FIB-4 indicator (Zhang et al., 2019) and the
combined ALBI score-aspartate aminotransferase-to-platelet count ratio
index (APRI) (Luo et al., 2019). The ALBI score was used to assess liver
function, and both the FIB-4 index and the APRI indicator were used to
assess the severity of liver fibrosis. The combination of the ALBI score
and the other indicators had better prognostic predictive ability than a
single index. Future studies may need to explore more combined in-
dicators of ALBI score for the prediction of prognosis in patients with
liver disease.

Since the ALBI score was first described in 2015, it has been used to
assess the prognosis of patients with different liver diseases. This study
examined the relationship between ALBI score and all-cause mortality in
HBV-infected patients in general. Furthermore, we assessed the predic-
tive ability of the ALBI score for short- and long-term all-cause mortality.
However, there were some limitations in this study. First, this study
classified ALBI scores into two categories: <-2.6 and > -2.6 due to only
five individuals were included in ALBI grade 3 (score > -1.39). This may
affect the accuracy of the results in the populations with ALBI scores >
-2.6. Second, the ALBI score in combination with other indicators may
be better predictors than a single ALBI score. Further studies may need
to evaluate the predictive effect of combined indicators.

5. Conclusions

This study analyzed the relationship between ALBI score and all-
cause mortality in HBV-infected patients in general. High ALBI score
was related to a higher risk of all-cause mortality and the ALBI score
showed a good predictive effect for short- and long-term all-cause
mortality. The ALBI score may provide a biomarker for prognostic
monitoring in a wide range of patients with HBV infection. Future
studies may need to explore the predictive effect of the combination of
the ALBI score with other indicators in the prognosis of patients with
liver disease.
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