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Abstract
BACKGROUND
[bookmark: _Hlk141345447]The albumin-bilirubin (ALBI) score is an index of liver function recently developed to assess prognosis in patients with hepatocellular carcinoma (HCC). It can detect small changes in liver dysfunction and has been successfully applied to the prediction of survival in patients with non-malignant liver diseases of various etiologies.

AIM
To investigate the ALBI score for identifying decompensation risk at the 3-year follow-up in patients with compensated cirrhosis.

METHODS
One-hundred and twenty-three patients with compensated cirrhosis without HCC in King Chulalongkorn Memorial Hospital diagnosed by imaging were retrospectively enrolled from January 2016 to December 2020. A total of 113 patients (91.9%) had Child A cirrhosis with a median model for end-stage liver disease (MELD) score of less than 9. Baseline clinical and laboratory variables and decompensation events were collected. The ALBI score was calculated and validated to classify decompensation risk into low-, middle-, and high-risk groups using three ALBI grade ranges (ALBI grade 1: ≤ -2.60; grade 2: > -2.60 but ≤ -1.39; grade 3: > -1.39). Decompensation events were defined as ascites development, variceal bleeding, or grade 3 or 4 hepatic encephalopathy.

RESULTS
Among 123 cirrhotic patients enrolled, 13.8% (n = 17) developed decompensating events at a median time of 25 [95% confidence interval (CI): 17-31] mo. Median baseline ALBI score in compensated cirrhosis was significantly lower than that of patients who developed decompensation events [-2.768 (-2.956 to -2.453) vs -2.007 (-2.533 to -1.537); P = 0.01]. Analysis of decompensation risk at 3 years showed that ALBI score had a time-dependent area under the curve (tAUC) of 0.86 (95%CI: 0.78-0.92), which was significantly better than that of ALBI-Fibrosis-4 (ALBI-FIB4) score (tAUC = 0.77), MELD score (tAUC = 0.66), Child-Pugh score (tAUC = 0.65), and FIB-4 score (tAUC = 0.48) (P < 0.05 for all). The 3-year cumulative incidence of decompensation was 3.1%, 22.6%, and 50% in the low-, middle-, and high-risk groups, respectively (P < 0.001). The odds ratio for decompensation in patients of the high-risk group was 23.33 (95%CI: 3.88-140.12, P = 0.001).

CONCLUSION
The ALBI score accurately identifies decompensation risk at the 3-year follow-up in patients with compensated cirrhosis. Those cirrhotic patients with a high-risk grade of ALBI score showed a 23 times greater odds of decompensation.
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Core Tip: The albumin-bilirubin (ALBI) score has been successfully applied to the prediction of survival in patients with non-malignant liver diseases of various etiologies. This study demonstrated that the ALBI score can accurately identify decompensation risk at the 3-year follow-up in patients with compensated cirrhosis. The ALBI score is a simple and ready-to-use tool to help clinicians monitor and make appropriate treatment strategies in patients with compensated cirrhosis.

INTRODUCTION
Cirrhosis is the end stage of chronic liver disease which is currently the 11th leading cause of death and 15th leading cause of morbidity across the world, accounting for 2.2% of deaths and 1.5% of disability-adjusted life years worldwide[1]. The disease evolves from an asymptomatic phase as compensated cirrhosis to a symptomatic phase as decompensated cirrhosis[2]. Decompensated cirrhosis is defined by the presence of variceal bleeding, encephalopathy, ascites, hepato-renal syndrome, and/or jaundice[3]. Transition from a compensated to a decompensated stage occurs at a rate of 5%-7% per year[4]. Median survival of patients with compensated cirrhosis is 12 years, while that of decompensated patients is less than 2 years[5]. Once decompensation has occurred, mortality without transplant is as high as 85% over 5 years[4].
For over 60 years, the best predictor of decompensation in cirrhotic patients has been the hepatic venous pressure gradient (HVPG)[6]. HVPG has a greater discriminative ability to predict clinical decompensation in patients with compensated cirrhosis than either the model for end-stage liver disease (MELD) or Child-Pugh score. Research shows that patients with a HVPG < 10 mmHg have a 90% probability of not developing clinical decompensation in a median follow-up of 4 years[6]. However, HVPG measurement is invasive, requires specialized healthcare personnel, and is often unavailable in many healthcare systems. The appearance of noninvasive tests, most notably, transient elastography, has provided a staging tool for prognostic markers of portal hypertension[7]. Recently, Baveno VII criteria were developed using transient elastography for liver stiffness measurements and platelet counts to define clinically significant portal hypertension and prognosis, risk stratification, and indication to start beta-blocker therapy in compensated advanced chronic liver disease and compensated cirrhosis patients[8]. Within a median follow-up of 40 mo, 7.2% of the 1159 compensated advanced chronic liver disease and compensated cirrhosis patients developed an initial decompensation event[8].
Well-known prognostic scoring systems that are currently used such as the MELD score and Child-Pugh score were primarily established to predict mortality in patients with cirrhosis. The Child-Pugh score was originally developed to assess the survival of cirrhotic patients undergoing shunt surgery to relieve portal hypertension in order to treat variceal bleeding[9,10]. The MELD score was developed to more precisely evaluate 3-mo mortality for patients with cirrhosis in order to prioritize liver donor allocation[11]. The MELD score is considered more reproducible than the Child-Pugh score because it does not include subjective variables such as ascites and encephalopathy. However, the MELD score has not been shown to be superior to the Child-Pugh score in terms of predictive accuracy in different cirrhotic populations[12].
Many studies have attempted to evaluate or develop a prognostic scoring system for predicting the risk of decompensation in a patient with compensated cirrhosis based on clinical and laboratory parameters. Well-known scoring systems such as MELD, Child-Pugh, Fibrosis-4 (FIB-4) scores and newly developed scoring system such as albumin-bilirubin FIB-4 (ALBI-FIB4) score which combine the ALBI score and FIB-4 score were evaluated for predicting the risk of decompensation in a patient with compensated cirrhosis. Prior studies show that the ALBI-FIB4 score can identify a high-risk patient more accurately than MELD, Child-Pugh and FIB-4 scores[13-15].
The ALBI score was recently created and validated to specifically assess hepatocellular carcinoma (HCC) liver functional reserve for predicting survival of HCC patients receiving various treatment modalities[16]. The ALBI grade was calculated using albumin and bilirubin levels. Its application has been increasingly expanded to chronic liver disease in general and has proven remarkably accurate in terms of prognosis[17]. Many publications have shown that the ALBI score is highly prognostic in cirrhotic patients and has shown the ability to correlate to HVPG levels[18], predicting the presence of gastroesophageal varices and stratifying bleeding risk[19], and severe portopulmonary hypertension[20].
Since the utility of ALBI score in predicting decompensation risk in patients with compensated cirrhosis has yet been fully investigated, we aimed to evaluate the ALBI score’s ability to identify decompensation risk at 3 years follow-up in patients with compensated cirrhosis.

MATERIALS AND METHODS
Patients with compensated cirrhosis receiving care at King Chulalongkorn Memorial Hospital from January 2016 to December 2020 were enrolled retrospectively. The diagnosis of cirrhosis was made by imaging with ultrasonography, multiphasic contrast-enhanced computed tomography, or gadoxetic acid-enhanced magnetic resonance imaging. Patients with missing data, HCC at baseline, or a history of hepatic decompensation at the time of diagnosis were excluded. Baseline characteristics of patients including age, sex, and etiologies of cirrhosis were obtained from medical records. Laboratory data including serum creatinine, albumin, bilirubin, aspartate transaminase (AST), alanine transaminase (ALT), platelets, and international normalized ratio (INR) were collected.
Decompensation events, defined as ascites development, variceal bleeding, or grade 3 or 4 hepatic encephalopathy, were ascertained by clinicians in charge of their care and supported with either endoscopy reports, abdominal imaging, or medical reports. Time to decompensation was calculated from date of study entry until date of first recorded decompensation.
The ALBI score at baseline was calculated using the equation (log10 bilirubin in µmol/L × 0.66) + [albumin in g/L × (-0.085)][16] and validated to categorize decompensation risk into low-, middle-, and high-risk groups classified by ALBI grades 1, 2, and 3. The cut points of ALBI grades were similar to those in HCC patients: ALBI grade 1: ≤ -2.60; grade 2: > -2.60 but ≤ -1.39; grade 3: > -1.39.

Statistical analysis
For baseline characteristics, continuous variables with a normal distribution are presented as the mean ± SD, while those with a non-normal distribution are presented as median and interquartile range (IQR). The Mann-Whitney U test was used to compare differences in continuous variables while Fisher’s exact test was used to assess for significant differences in binomial variables. Time to decompensation according to baseline ALBI grade and overall survival following the first decompensation were examined by Kaplan-Meier graphs and compared using the log-rank test. Cox proportional hazards analysis was used to identify ALBI score and other potential factors associated with decompensation. Significant factors identified in the univariate analysis were included in the multivariate analysis. The odds ratio (OR) calculated by logistic regression analysis provided estimates of the change in decompensation odds at each ALBI grade at baseline. The time-dependent area under the curve (tAUC) was estimated to evaluate the ability of each prognostic score to predict decompensation. A P-value of < 0.05 was considered statistically significant. All statistical analyses were performed using IBM SPSS Statistics version 22.

RESULTS
A total of 123 compensated cirrhotic patients were enrolled in our study. Table 1 summarizes their baseline characteristics. Mean age was 63.9 years (SD: 12.3), and 72 (58.5%) patients were male. Mean body mass index was 24.5 kg/m2 (SD: 3.7). Viral hepatitis B was the most common etiology of cirrhosis (n = 43, 35%), followed by viral hepatitis C (n = 30, 24.4%), nonalcoholic steatohepatitis (NASH) (n = 29, 23.6%), alcohol liver disease (n = 19, 15.4%), and autoimmune hepatitis (n = 2, 1.6%). All patients with viral hepatitis B or viral hepatitis C received antiviral treatment with a sustained virological response. For patients with NASH, 17 (58.6%) patients had diabetes mellitus and 15 (51.7%) patients were obese. At baseline, 113 (91.9%) patients had Child-Pugh class A with 91 (80.5%) and 22 (19.5%) patients having a Child-Pugh score of 5 and 6, respectively, and 10 (8.1%) had Child-Pugh class B. For ALBI grade at baseline, 64 (52%) patients had ALBI grade 1, 53 (43.1%) had ALBI grade 2, and 6 (4.9%) had ALBI grade 3. Median prognostic scores predicting first decompensation at baseline were: MELD score (8.7; IQR: 7.8-10.1), ALBI score (-2.63; IQR: -2.91 to -2.06), ALBI-FIB4 score (-2.79; IQR: -3.28 to -1.93), and FIB-4 score (3.2; IQR: 1.8-5.3).

Predictors of decompensation in patients with compensated cirrhosis
During a median follow-up of 36 (IQR: 35-36) mo, 17 (13.8%) patients developed an initial decompensation event within 3 years follow-up at a median time of 25 [95% confidence interval (CI): 17-31] mo. Events included variceal bleeding in eight (47%) patients, ascites in five (29.4%), and grade 3 or 4 hepatic encephalopathy in four (23.6%). Among the 17 patients who experienced decompensating events, the most common precipitants of hepatic decompensation were gastrointestinal bleeding (n = 8, 47%), followed by infection (n = 1, 6%). However, in eight (47%) of the patients who developed decompensating events, no specific cause of decompensation could be identified. The eight patients who experienced variceal bleeding received a combination of endoscopic treatment, intravenous octreotide, and antibiotic prophylaxis. Treatment for ascites in the five affected patients involved a combination of spironolactone and furosemide, with one patient requiring abdominal paracentesis due to tense ascites. All the four patients with grade 3 or 4 hepatic encephalopathy were treated with lactulose. Additionally, the patient who experienced decompensation due to infection received intravenous antibiotic therapy. Overall survival following the first decompensation was 82.4% at 3 years. The median overall survival of patients who developed the first decompensation was 29.9 (95%CI: 23.7-36.0) mo.
In compensated cirrhotic patients who developed an initial decompensation, albumin, bilirubin, ALT, ALBI, MELD, ALBI-FIB4, and Child-Pugh scores were found to be associated with initial decompensation, with an hazard ratio (HR) of 0.10 (95%CI: 0.03-0.26, P < 0.001), 1.21 (95%CI: 1.02-1.43, P = 0.02), 1.01 (95%CI: 1.00-1.02, P = 0.01), 8.31 (95%CI: 3.48-19.85, P < 0.001), 1.11 (95%CI: 1.02-1.21, P = 0.01), 2.30 (95%CI: 1.60-3.31, P < 0.001), and 1.98 (95%CI: 1.15-3.39, P = 0.01), respectively. In the multivariate analysis, ALBI score remained independently associated with initial decompensation with an adjusted HR of 4.18 (95%CI: 1.40-12.53) (P = 0.01) (Table 2).

Performance of each prognostic score for predicting decompensation at 3-year follow-up
An analysis of decompensation risk at the 3-year follow-up demonstrated that ALBI score had an tAUC of 0.86 (95%CI: 0.78-0.92), which performed significantly better than ALBI-FIB4 (tAUC = 0.77), MELD (tAUC = 0.66), Child-Pugh (tAUC = 0.65), or FIB-4 scores (tAUC = 0.48) (P < 0.05 for all) (Table 3 and Figure 1).

Decompensation risk stratification based on ALBI grade
In patients who developed a decompensation event, the majority were in the middle-risk group (n = 12, 70.6%), two in low-risk group (11.8%), and three in high-risk group (17.6%) according to the ALBI grade (Table 4). Median baseline ALBI score in the decompensated cirrhosis group was significantly higher than that of the compensated cirrhosis group [-2.768 (-2.956 to -2.453) vs -2.007 (-2.533 to -1.537), P = 0.01]. The cumulative incidence of decompensation at 3 years was 3.1% in the low-risk group, 22.6% in the middle-risk group, and 50% in the high-risk group (P = 0.003 and P < 0.001, respectively) (Table 4). The OR for decompensation in patients in the high-risk and middle-risk groups was 23.33 (95%CI: 3.88-140.12, P = 0.001) and 7.83 (95%CI: 1.75-35.01, P = 0.007), respectively (Table 4). Patients in the high-risk group exhibited a significantly shorter time to the initial decompensation compared to those in both the middle-risk and low-risk groups [26.5 mo (95%CI: 18.5-34.5), 33.2 mo (95%CI: 31.5-35.1), and 35.5 mo (95%CI: 34.7-36.2), respectively (P < 0.001)] (Figure 2).
Regarding the etiology of liver disease within each decompensation risk group, viral hepatitis was found in a significantly higher number of patients within the low-risk group compared to the middle and high-risk groups, with 45 (61%), 24 (32.9%), and 4 (5.5%) patients, respectively (P = 0.02). However, there was no statistically significant difference in the prevalence of NASH, alcohol-related liver disease, or autoimmune hepatitis among the decompensation risk groups.

DISCUSSION
This study validated the ALBI score as an accurate prognostic tool to stratify patients with compensated cirrhosis for the risk of decompensation at the 3-year follow-up. The ALBI grade identified high-risk patients more effectively than either MELD, Child-Pugh, ALBI-FIB4, or FIB-4 score.
Novel scoring systems have been developed for prognostic stratification risk of decompensation among patients with compensated cirrhosis over a medium- or long-term follow-up period. One novel scoring system focusing on liver stiffness and measured by transient elastography, presence of gastroesophageal varices from endoscopic screening, albumin, and platelets, has shown excellent accuracy in predicting risk of decompensation at the 3-year follow-up with a tAUC of 0.89. This performance was significantly higher than that of ALBI-FIB-4, Baveno VII criteria, or MELD score. ALBI grade score maintained a tAUC of over 0.8 throughout the 5-year follow-up period[15]. Other novel scoring systems, which consisted of simple and routinely performed serum marker-based scores such as AST, ALT, albumin, bilirubin, and platelets, have also shown an effective ability to identify high-risk patients for the risk of decompensation. The tAUC ranged from 0.69-0.80 using these scoring systems, which was significantly higher than that of the MELD or Child-Pugh score[14,21].
The ALBI score was recently developed to assess liver functional reserve and prognosis among HCC patients[16]. It offers a simple, evidence-based, objective, and discriminatory method that has been extensively tested with an international cohort and enables more detailed prognostic classification than the Child-Pugh grade[16]. Due to the fact that ALBI is simple to calculate needing only albumin and bilirubin measures, application of ALBI has been increasingly extended to other chronic liver diseases including decompensation for liver cirrhosis[17]. Several studies reported that ALBI might be comparable to MELD for predicting short-term mortality, but better than MELD in predicting longer-term mortality in patients with decompensated cirrhosis[22-25]. Recently, one study that evaluated the correlation between the ALBI score and portal pressure in cirrhotic patients showed that ALBI had a better correlation with HVPG compared to MELD, Child-Pugh, FIB-4, and aminotransferase/platelet ratio index scores with a tAUC of 0.72 (P < 0.001)[18]. This study also showed that ALBI grade 3 was able to predict early mortality in patients with a MELD score lower than 14. Based on the pathophysiology of decompensated cirrhosis, which involves an elevation in portal pressure, it has been observed that when the HVPG surpasses 10 mmHg, it correlates with the occurrence of decompensation[26], Therefore, the ALBI score exhibits potential in predicting decompensation by virtue of its correlation with HVPG. However, this study had a higher median MELD score at enrollment than our study (13 vs 8.7). By using ALBI grade 3 to predict decompensation stemming from increases in portal pressure, our study may need more patients with a higher MELD score at enrollment to evaluate the performance of ALBI to predict decompensation due to an increase in HVPG.
Our study found that the odds of decompensation in patients of the high-risk group was 23.33 times higher compared to patients in the lower risk group. The small sample size of the high-risk group and the high dispersion of ALBI score causes the precision of the OR in our study to be low. Thus, we need a greater number of high-risk patients for quantitative confirmation and to more precisely analyze the predictive performance of the high-risk group.
Although our study cohort was enrolled at a single-centered tertiary care hospital in Thailand, baseline characteristics of our patients were similar to those of cohorts used to validate other newly developed scoring systems in different countries and continents. In a cohort comprised of an Asian population[15], the most common etiology of cirrhosis was viral hepatitis B at 37.1% compared to 35% in our study cohort. Baseline MELD score and Child-Pugh score in our study cohort were similar to those of cohorts used to validate other scoring systems, where 90% of patients had Child-Pugh class A with a median MELD score ranging from 7-9[14,15,21]. The rate of decompensation in our study cohort, at 13.8%, was found to be lower compared to those of other cohorts utilizing different scoring systems, where the decompensation rates ranged between 19.3% and 26.9%[14,15,21]. This discrepancy in decompensation rates could potentially be attributed to a shorter median follow-up time in our cohort, which was 3 years, in contrast to the longer follow-up periods of 4.1 to 4.5 years observed in other cohorts[14,15,21].
Viral hepatitis accounted for 59% of patients in our cohort, all of whom received antiviral treatment resulting in a sustained virological response. Among patients with viral hepatitis, 70.3% were classified as belonging to the low-risk group. We observed a significant increase in the number of patients with viral hepatitis in the low-risk group compared to the middle and high-risk groups (P = 0.02). Consequently, 52% (n = 64) of patients in our cohort were categorized as belonging to the low-risk group, while only 4.9% (n = 6) were classified as high-risk. This distribution can primarily be attributed to the prevalence of viral hepatitis as the underlying etiology of liver disease in our study population.
The strength of this study was that we provided the first evidence that the ALBI score accurately identified decompensation risk at the 3-year follow-up in patients with compensated cirrhosis. The ALBI score is a useful tool to help select high-risk patients to guide treatment to reduce the risk of decompensation. This study represents the ability of the ALBI score to assess liver function and liver disease progression with the advantage of being simple to calculate using only serum albumin and bilirubin levels.
This study has several limitations. First, the cohort in our study was retrospectively completely only at a single-center tertiary care hospital in Thailand. A large multi-center prospective cohort study is required to validate the ALBI score. Second, most of patients had Child-Pugh class A, suggesting that the number of patients with decompensated cirrhosis is relatively low. Thus, our findings may not be readily applicable to a population predominantly with advanced cirrhosis. Third, comparisons to other novel scoring systems that require predictors besides laboratory variables such as transient elastography and gastroesophageal varices from endoscopic findings, could not be performed due to the lack of this information in our study cohort. Inclusion of patients with prompt predictor variables to validate is required. Finally, additional data of the ALBI score including changes in annual ALBI grading or changing of ALBI grades between compensation and decompensation may give new information for the prediction of a decompensation event.

CONCLUSION
This study has documented the excellent performance of the ALBI score to accurately identify decompensation risk at the 3-year follow-up in patients with compensated cirrhosis. The ALBI score is a simple and ready-to-use tool to help clinicians monitor and make appropriate treatment decisions among patients with compensated cirrhosis.

ARTICLE HIGHLIGHTS
Research background
The albumin-bilirubin (ALBI) score is an index of liver function recently developed to assess prognosis in patients with hepatocellular carcinoma (HCC). It has been successfully applied to the prediction of survival in patients with non-malignant liver diseases of various etiologies.

Research motivation
The utility of ALBI score in predicting decompensation risk in patients with compensated cirrhosis has yet been fully investigated.

Research objectives
The objective of this study was to investigate the ALBI score for identifying decompensation risk at the 3-year follow-up in patients with compensated cirrhosis.

Research methods
One-hundred and twenty-three patients with compensated cirrhosis without HCC in King Chulalongkorn Memorial Hospital diagnosed by imaging were retrospectively enrolled from January 2016 to December 2020. The ALBI score was calculated and validated to classify decompensation risk into low-, middle-, and high-risk groups using three ALBI grade ranges (ALBI grade 1: ≤ -2.60; grade 2: > -2.60 but ≤ -1.39; grade 3: > -1.39). Decompensation events were defined as ascites development, variceal bleeding, or grade 3 or 4 hepatic encephalopathy.

Research results
Among 123 cirrhotic patients enrolled, 13.8% (n = 17) developed decompensating events at a median time of 25 [95% confidence interval (CI): 17-31] mo. Analysis of decompensation risk at 3 years showed that ALBI score had a time-dependent area under the curve (tAUC) of 0.86 (95%CI: 0.78-0.92) which was significantly better than that of ALBI-Fibrosis-4 (ALBI-FIB4) score (tAUC = 0.77), model for end-stage liver disease score (tAUC = 0.66), Child-Pugh score (tAUC = 0.65), or FIB-4 score (tAUC = 0.48) (P < 0.05 for all). The 3-year cumulative incidence of decompensation was 3.1%, 22.6% and 50% in the low-, middle-, and high-risk groups, respectively (P < 0.001). The odds ratio for decompensation in patients of the high-risk group was 23.33 (95%CI: 3.88-140.12, P = 0.001).

Research conclusions
The ALBI score accurately identifies decompensation risk at the 3-year follow-up in patients with compensated cirrhosis. Those patients with a high-risk grade of ALBI score showed a 23 times greater odds of decompensation.

Research perspectives
The ALBI score represents an outstanding non-invasive scoring system, enabling clinicians to make precise decisions regarding the monitoring and guidance of treatment for patients with compensated cirrhosis.
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Figure Legends
[image: ]
Figure 1 Comparative performance of each prognostic score for predicting decompensation at 3 years. FIB-4: Fibrosis-4; MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin.
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Figure 2 Time to decompensation using the albumin-bilirubin grade at baseline. ALBI: Albumin-bilirubin.

Table 1 Baseline characteristics of patients with compensated cirrhosis, n (%)
	Variable
	n = 123

	Age, yr, mean (SD)
	63.9 (12.3)

	Male
	72 (58.5)

	Body mass index, kg/m2, mean (SD)
	24.5 (3.7)

	Obesity
	54 (43.9)

	Diabetes
	33 (26.8)

	Etiology of disease
	

	HBV
	43 (35)

	HCV
	30 (24.4)

	NASH
	29 (23.6)

	Alcohol
	19 (15.4)

	Autoimmune hepatitis
	2 (1.6)

	Laboratory data
	

	Creatinine, mg/dL, median (IQR)
	0.8 (0.7-0.9)

	Albumin, g/dL, median (IQR)
	4 (3.4-4.3)

	Bilirubin, mg/dL, median (IQR)
	0.9 (0.6-1.5)

	AST, U/L, median (IQR)
	44 (28-66)

	ALT, U/L, median (IQR)
	33 (24-58)

	[bookmark: _Hlk106196977]Platelets, × 109/L, median (IQR)
	142 (104-200)

	INR, median (IQR)
	1.1 (1-1.2)

	Child-Pugh grade
	

	A
	113 (91.9)

	B
	10 (8.1)

	Decompensation event
	17 (13.8)

	[bookmark: _Hlk119594491]Variceal bleeding
	8 (47)

	Ascites development
	5 (29.4)

	Grade 3 or 4 hepatic encephalopathy
	4 (23.6)

	MELD, median (IQR)
	8.7 (7.8-10.1)

	ALBI score, median (IQR)
	-2.63 (-2.91 to -2.06)

	ALBI grade
	

	1
	64 (52)

	2
	53 (43.1)

	3
	6 (4.9)

	ALBI-FIB4 score, median (IQR)
	-2.79 (-3.28 to -1.93)

	FIB-4 score, median (IQR)
	3.2 (1.8-5.3)


NASH: Nonalcoholic steatohepatitis; HBV: Hepatitis B virus; HCV: Hepatitis C virus; AST: Aspartate transaminase; ALT: Alanine transaminase; INR: International normalized ratio; MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin; FIB-4: Fibrosis-4; SD: Standard deviation; IQR: Interquartile range

Table 2 Predictors of decompensation in patients with compensated cirrhosis
	Variable
	Univariate
	Multivariate

	
	Hazard ratio (95%CI)
	P value
	Adjusted hazard ratio (95%CI)
	P value

	Age
	1.01 (0.97-1.05)
	0.47
	1.01 (0.97-1.06)
	0.56

	Male
	0.58 (0.22-1.50)
	0.26
	0.55 (0.18-1.69)
	0.29

	Creatinine
	1.20 (0.83-1.74)
	0.31
	
	

	Albumin
	0.10 (0.03-0.26)
	< 0.001
	
	

	Bilirubin
	1.21 (1.02-1.43)
	0.02
	
	

	AST
	1.00 (0.99-1.00)
	0.34
	
	

	ALT
	1.01 (1.00-1.02)
	0.01
	
	

	Platelets
	0.99 (0.98-1.00)
	0.27
	
	

	INR
	1.58 (0.11-22.29)
	0.73
	
	

	ALBI score
	8.31 (3.48-19.85)
	< 0.001
	4.18 (1.40-12.53)
	0.01

	MELD score
	1.11 (1.02-1.21)
	0.01
	1.07 (0.92-1.24)
	0.34

	ALBI-FIB4 score
	2.30 (1.60-3.31)
	< 0.001
	1.73 (0.82-3.64)
	0.15

	FIB-4 score
	1.02 (0.92-1.13)
	0.67
	
	

	Child-Pugh score
	1.98 (1.15-3.39)
	0.01
	1.26 (0.61-2.58)
	0.54


AST: Aspartate transaminase; ALT: Alanine transaminase; INR: International normalized ratio; MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin; FIB-4: Fibrosis-4; CI: Confidence interval.

Table 3 Comparative performance of each prognostic score for predicting decompensation at 3 years
	Prognostic score
	tAUC
	P value vs ALBI score

	ALBI 
	0.86 (0.78-0.92)
	Reference

	MELD
	0.66 (0.56-0.75)
	< 0.001

	ALBI-FIB4
	0.77 (0.68-0.86)
	0.04

	FIB-4
	0.48 (0.38-0.58)
	< 0.001

	Child-Pugh
	0.65 (0.55-0.75)
	< 0.001


MELD: Model for end-stage liver disease; ALBI: Albumin-bilirubin; FIB-4: Fibrosis-4; tAUC: Time-dependent area under the curve.

Table 4 Decompensation risk stratification based on albumin-bilirubin grade at baseline
	ALBI grade
	Decompensation at 3-yr (n, %)
	P value
	OR (95%CI)
	P value

	1
	2/64 (3.1)
	-
	1.0 (reference)
	-

	2
	12/53 (22.6)
	0.003
	7.83 (1.75-35.01)
	0.007

	3
	3/6 (50)
	< 0.001
	23.33 (3.88-140.12)
	0.001


ALBI: Albumin-bilirubin; OR: Odds ratio.
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