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A nomogram model based on 
albumin-bilirubin score for 
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Objective: To develop a nomogram model based on the albumin-bilirubin (ALBI) 
score for predicting the 90-day prognosis of patients with acute-on-chronic 
liver failure (ACLF) and to evaluate its predictive efficacy.

Methods: Clinical data of 290 ACLF patients at the Third People’s Hospital 
of Nantong City, collected from December 2020 to December 2023, were 
analyzed. The data were divided into a training set (n = 200) and a validation set 
(n = 90), with August 2022 as the cut-off date. Patients in the training set were 
categorized into an improvement group (n = 133) and a mortality group (n = 67) 
based on their 90-day outcomes. The predictive power of baseline parameters 
was assessed using univariate and multivariate logistic regression to construct 
model. Model performance was assessed using receiver operating characteristic 
(ROC) curves, calibration curves, decision curve analysis (DCA) and the Hosmer-
Lemeshow test.

Results: Creatinine (CR) [odds ratio (OR) = 1.013, 95% confidence 
interval (CI): 1.004–1.022], ALBI (OR = 10.831, 95% CI: 4.009–33.247), 
Gender (OR = 1.931, 95% CI: 0.973–3.870) and ascites (OR = 3.032, 
95% CI: 1.249–8.178) were identified as independent prognostic 
factors. The prognostic model formula was derived as prognostic index 
(PI) = –0.591 + 0.658 × Gender + 1.109 × ascites + 0.012 × CR + 2.382 × ALBI. 
The area under the curve (AUC) was 0.804 (95% CI: 0.741–0.866), with a 
specificity of 85.0% and a sensitivity of 65.7% at a cut-off of 0.425. The AUC 
of the validation set was 0.811 (95% CI: 0.697–0.926). The Hosmer-Lemeshow 
test indicated a good model fit with a p-value of 0.287 for the training set and 
0.423 for the validation set. Calibration curves demonstrated the accuracy of the 
model, and DCA results suggested that the model was clinically useful when the 
threshold was below 0.6.

Conclusion: The nomogram model incorporating ALBI with CR, Gender and 
ascites can predict the 90-day prognosis of ACLF patients, potentially helping to 
optimize treatment strategies and improve patient outcomes.
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Introduction

Acute-on-chronic liver failure (ACLF) is a syndrome that occurs 
in the context of chronic liver disease and is triggered by a variety of 
internal and external liver insults (1). Characterized by acute 
decompensation, multi-organ failure and high short-term mortality, 
ACLF poses a significant challenge to healthcare systems worldwide, 
particularly in Asia where liver disease is prevalent (2, 3). Patients with 
ACLF often present with complications such as hepatorenal syndrome, 
ascites, hepatic encephalopathy and bacterial infections, which further 
complicate their clinical course.

The pathogenesis of ACLF is multifaceted, involving immune 
responses, hepatic inflammation and gut microbiome dysbiosis, 
among other factors. Early diagnosis of ACLF can be challenging due 
to overlapping symptoms and signs with other liver diseases (3). Liver 
transplantation remains the only curative option for ACLF; however, 
the shortage of donor organs limits its widespread use. Therefore, early 
diagnosis, prompt treatment and comprehensive management are 
essential to improve patient outcomes and survival.

Several prognostic models for ACLF have been developed, 
including the APASL-AARC score, EASL-CLIF C ACLF score, 
COSSH-ACLF II score, Model for End-Stage Liver Disease (MELD) 
and MELD-Na scores (1). These models provide clinicians with 
objective criteria to assess the severity of ACLF and facilitate informed 
treatment decisions and resource allocation. The Albumin-Bilirubin 
(ALBI) score, originally proposed by Johnson et al. as a model to 
assess liver function in patients with hepatocellular carcinoma (HCC), 
has shown limited predictive power for the prognosis of ACLF (4).

Our aim is to use existing case data to develop and validate a novel 
ALBI prognostic model and nomogram to predict the prognosis of 
ACLF patients. Nomograms offer a more intuitive and user-friendly 
approach compared to statistical models, helping clinicians to make 
more accurate medical decisions. By integrating ALBI with other 
clinically relevant parameters, we  aim to improve the prognostic 
accuracy and clinical utility of this model, ultimately contributing to 
improved treatment strategies and patient outcomes in the 
management of ACLF.

Study design and participants

Study participants

The diagnostic criteria for acute-on-chronic liver failure (ACLF) 
are taken from the “Acute-on-chronic liver failure: Consensus 
recommendations of the Asian Pacific association for the study of 
the liver (APASL).” The details are as follows the patient presents 
with acute liver injury characterized by jaundice [serum bilirubin 
≥5 mg/dL (85 μmol/L)] and coagulopathy [International 
Normalized Ratio (INR) ≥1.5 or prothrombin activity <40%] 
complicated by clinical ascites and/or hepatic encephalopathy 
within 4 weeks, in the context of previously diagnosed or 
undiagnosed chronic liver disease/cirrhosis (5). Exclusion criteria 
are as follows (1) A history of liver transplantation prior to the 
study. (2) Pregnancy or lactation in women. (3) Coexistence of 
malignant tumors. (4) Age less than 18 years. (5) Hospitalization of 
less than 3 days. (6) Diseases such as choledocholithiasis and 

hemolytic disorders can lead to elevated bilirubin levels. This study 
is a retrospective cohort analysis conducted in the Third People’s 
Hospital of Nantong City. The research was approved by the Ethics 
Committee of the Third People’s Hospital of Nantong City with 
protocol number EK2023027. All procedures were performed in 
accordance with relevant guidelines and regulations. Clinical data 
of 290 patients diagnosed with ACLF between December 2020 and 
December 2023 were collected and divided into two groups: a 
training set (n = 200) including patients from December 2020 to 
August 2022, and a validation set (n = 90) including patients from 
September 2022 to December 2023 (Figure 3).

Patient demographics, etiology of cirrhosis (alcoholic liver 
disease, cholestatic liver disease, other) and complications (ascites, 
hepatic encephalopathy, hepatorenal syndrome, bacterial infections, 
gastrointestinal bleeding) were obtained from the hospital information 
system. Laboratory parameters included alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), 
albumin (ALB), gamma glutamyl transferase (GGT), alkaline 
phosphatase (ALP), international normalized ratio (INR), 
prothrombin time activity (PTA), white blood cell count (WBC), 
neutrophil/lymphocyte ratio (NLR), creatinine (CR) and sodium 
(Na). The ALBI score was calculated as ALBI =  
(log10 (TBIL)) × 0.66 – (ALB × 0.085), with TBIL in μmol/L and  
ALB in g/L. The MELD score was determined using the  
formula 3.78 × ln(TBIL) + 11.2 × ln(INR) + 9.57 × ln(CR) + 6.43 ×  
(aetiological_factor_coefficient) (6), with a coefficient of 0 for 
cholestatic or alcoholic liver disease and 1 for other aetiologies. 
MELD-Na was calculated as MELD + 1.59 × (135 – serum_sodium_
concentration), with serum sodium in mmol/L (7, 8).

Statistical analysis

Data were processed using R-4.3.2 and SPSS 27.0 statistical 
software. R packages used include forestplot, officer, flextable, shiny, 
shinydashboard, shinyWidgets, dplyr, pROC, car, rms, pROC, 
Hmisc, rmda. The Kolmogorov–Smirnov (K-S) test was used to 
assess the normality of the data set. Continuous variables with 
normal distribution were expressed as mean ± standard deviation 
(SD) and compared between groups using independent samples 
t-tests; non-normally distributed continuous variables were 
expressed as median (P25, P75) and compared using Mann–
Whitney U tests (9); categorical variables were expressed as 
frequencies and analyzed using chi-squared tests. Significant 
baseline data were analyzed using single and multivariable logistic 
regression to construct the model and generate a nomogram for 
predicting 90-day prognosis after ACLF diagnosis. Internal 
validation was performed using the validation set (n = 90) to assess 
the predictive performance and discriminative ability of the final 
model, as measured by the area under the receiver operating 
characteristic (ROC) curve (AUC) (10–12). Calibration was verified 
using calibration curves, goodness of fit was assessed using the 
Hosmer-Lemeshow test (13), and clinical utility was assessed using 
decision curve analysis (DCA) (14). In multivariable analysis, a p 
value <0.1 was considered statistically significant for trend, and a p 
value <0.05 was considered statistically significant for other 
comparisons (15, 16).
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Results

Patient characteristics

Between December 2020 and December 2023, a total of 290 
patients with ACLF were treated at the Third People’s Hospital of 
Nantong City and were categorized into a training set and a validation 
set. The general characteristics of patients in both cohorts were 
analyzed, and no statistically significant differences were observed in 
terms of age, hepatic encephalopathy, bacterial infections, 
gastrointestinal bleeding, hepatorenal syndrome, ALT, AST, ALB, 

GGT, ALP, INR, PTA, WBC, NLR, CR, Na, MELD score, MELD-Na 
score, and ALBI score (p > 0.05) (Table 1). Significant differences were 
found in the presence of ascites, gender distribution, and total 
bilirubin (TBIL) levels (p < 0.05).

The prognosis of patients in the training cohort diagnosed with 
ACLF was assessed at 90 days post-diagnosis and categorized into an 
improvement group and a mortality group. Comparative analysis of 
these groups revealed significant differences in several clinical and 
laboratory parameters. Age, gender, ascites, hepatic encephalopathy, 
bacterial infections, gastrointestinal bleeding, hepatorenal syndrome, 
TBIL, ALB, INR, PTA, WBC, NLR, CR, Na, MELD score, MELD-Na 

TABLE 1 Baseline characteristics of the training and validation cohorts.

Parameter Training set (n = 200) Validation set 
(n = 90)

χ2/t/Z value p value

Age [years, M (P25, P75)] 57.00 (50.00, 66.00) 55.00 (47.75, 71.00) −0.283 0.777

Gender (Male/Female, n) 127/73 72/18 7.848 0.005

Ascites (Yes/No) 156/44 53/37 11.262 0.001

Hepatic encephalopathy (Yes/

No)

43/157 17/73 0.258 0.612

Bacterial infections (Yes/No) 182/18 85/5 1.008 0.315

Gastrointestinal bleeding (Yes/

No)

29/171 9/81 1.104 0.293

Hepatorenal syndrome (Yes/

No)

8/192 1/89 1.723 0.189

Hepatitis B, n (%) 156 (78.00) 69 (76.67) 0.063 0.801

Hepatitis C, n (%) 15 (7.50) 10 (11.11) 1.027 0.311

Alcoholic liver disease, n (%) 21 (10.50) 5 (5.55) 1.859 0.173

Other liver disease, n (%) 8 (4.00) 6 (6.67) 0.961 0.327

ALT [U·L−1, M (P25, P75)] 136.50 (42.75, 652.75) 196.00 (64.00, 831.75) −1.464 0.143

AST [U·L−1, M (P25, P75)] 145.00 (74.25, 536.25) 203.00 (73.00, 691.25) −1.019 0.308

TBIL [μmol·L^-1, M (P25, 

P75)]

265.75 (166.10, 377.32) 230.95 (97.90, 346.70) −2.178 0.029

ALB [g·L−1, M (P25, P75)] 30.45 (27.62, 33.10) 30.40 (27.00, 33.72) −0.321 0.748

GGT [U·L−1, M (P25, P75)] 95.5 (58.75, 169.75) 112.00 (66.00, 195.50) −1.029 0.303

ALP [U·L−1, M (P25, P75)] 149.50 (116.25, 209.75) 142.50 (103.00, 188.50) −1.031 0.303

INR [M (P25, P75)] 1.72 (1.46, 2.07) 1.72 (1.46, 2.16) −0.817 0.414

PTA (%) [M (P25, P75)] 32.04 (22.60, 41.77) 32.35 (21.57, 42.86) −0.136 0.892

WBC [×109/L, M (P25, P75)] 6.30 (4.23, 8.94) 6.43 (4.51, 9.58) −0.667 0.504

NLR [M (P25, P75)] 4.10 (2.43, 7.30) 4.91 (2.73, 9.42) −1.321 0.187

CR [μmol·L−1, M (P25, P75)] 65.00 (52.42, 83.00) 67.65 (56.90, 94.20) −0.890 0.373

Na+ [mmol·L−1, M (P25, P75)] 135.60 (131.55, 138.50) 135.70 (132.50, 138.35) −0.545 0.586

MELD score [points, M (P25, 

P75)]

18.16 (14.80, 22.89) 19.27 (14.75, 23.23) −0.527 0.598

MELD-Na score [points, M 

(P25, P75)]

18.51 (11.58, 29.09) 17.47 (11.60, 24.93) −0.515 0.607

ALBI score [points, M (P25, 

P75)]

−0.96 (−1.21, −0.70) −1.07 (−1.37, −0.81) 1.348 0.0534

In the analysis of the data, the independent samples t-test was used to compare the means of continuous variables that followed a normal distribution. For continuous variables that did not 
follow a normal distribution, the Mann–Whitney U test was used to assess differences. Categorical variables were analyzed using the Chi-square test (χ2). A p value of less than 0.05 was 
considered statistically significant. These methods were chosen to ensure robust and appropriate statistical inference within the study.
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score, and ALBI score were identified as factors significantly associated 
with patient mortality (p < 0.05) (Tables 2, 3).

Univariate and multifactorial analysis of 
90-day prognosis in ACLF

In the multivariate analysis, factors that showed statistical 
significance in the univariate setting (p < 0.05) were further evaluated 
to determine their independent association with 90-day prognosis in 

patients with ACLF. Due to clinical considerations and 
intercorrelations between variables, ALB, TBIL, Na ions, MELD 
score, MELD-Na score were not included in the univariate analysis. 
Instead, age, Gender, ascites, hepatic encephalopathy, bacterial 
infection, gastrointestinal bleeding, hepatorenal syndrome, INR, 
PTA, WBC, NLR, CR and ALBI score were selected for inclusion in 
the multivariate model. The results showed that CR [odds ratio 
(OR) = 1.013, 95% confidence interval (CI): 1.004, 1.022], ALBI 
(OR = 10.831, 95% CI: 4.009, 33.247), Gender (OR = 1.931, 95% CI: 
0.973, 3.870) and ascites (OR = 3.032, 95% CI: 1.249, 8.178) emerged 
as significant independent predictors of patient prognosis (p < 0.1).

TABLE 2 Baseline characteristics of patients in the training cohort.

Variable Improvement group 
(n = 133)

Mortality group 
(n = 67)

χ2/t/Z value p value

Age (years, mean ± SD) 55.62 ± 12.34 60.27 ± 11.34 −2.584 0.010

Gender (Male/Female, n) 92/41 35/32 5.513 0.019

Ascites (Yes/No) 95/38 61/6 9.991 0.002

Hepatic encephalopathy (Yes/No) 16/117 27/40 21.096 <0.001

Bacterial infections (Yes/No) 116/17 66/1 6.934 0.008

Gastrointestinaln bleeding (Yes/

No)

12/121 17/50 9.608 0.002

Hepatorenal syndrome (Yes/No) 1/132 7/60 10.908 0.001

Hepatitis B, n (%) 100 (75.19) 48 (71.64) 0.291 0.589

Hepatitis C, n (%) 12 (9.02) 7 (10.45) 0.105 0.746

Alcoholic liver disease, n (%) 8 (6.02) 5 (7.46) 0.154 0.695

Other liver disease, n (%) 13 (9.77) 7 (10.45) 0.022 0.881

ALT [U·L−1, Median (P25, P75)] 147.00 (47.50, 665.50) 76.00 (36.00, 583.00) −1.598 0.110

AST [U·L−1, Median (P25, P75)] 153.00 (73.00, 542.00) 140.00 (80.00, 519.00) −0.118 0.906

TBIL (μmol·L−1, mean ± SD) 253.79 ± 151.22 329.02 ± 134.04 −3.446 0.001

ALB [g·L−1, Median (P25, P75)] 31.10 (28.70, 33.30) 28.60 (25.30, 31.0) −4.217 <0.001

GGT [U·L−1, Median (P25, P75)] 105.00 (65.00, 182.50) 91.00 (53.00, 149.00) −1.032 0.302

ALP [U·L−1, Median (P25, P75)] 154.00 (117.00, 212.00) 143.00 (94.00, 196.00) −0.821 0.412

INR [Median (P25, P75)] 1.59 (1.35, 1.91) 1.88 (1.65, 2.31) −4.386 <0.001

PTA (%) [Median (P25, P75)] 33.00 (26.04, 51.17) 26.19 (19.30, 33.33) −4.415 <0.001

WBC [×109/L, Median (P25, P75)] 5.740 (4.04, 8.22) 7.26 (4.78, 10.29) −2.392 0.017

NLR [Median (P25, P75)] 3.36 (2.30, 6.35) 5.49 (2.86, 10.41) −3.023 0.003

CR [μmol·L−1, Median (P25, P75)] 62.60 (50.60, 73.80) 79.10 (59.00, 115.00) −3.863 <0.001

Na^+ [mmol·L−1, Median (P25, 

P75)]

136.50 (132.75, 138.75) 133.0 (128.30, 137.20) −3.127 0.002

MELD Score [points, Median 

(P25, P75)]

17.00 (13.85, 20.06) 22.81 (18.19, 26.45) −5.851 <0.001

MELD-Na Score [points, Median 

(P25, P75)]

15.74 (9.09, 21.77) 26.33 (18.46, 34.50) −5.315 <0.001

ALBI Score [points, Median (P25, 

P75)]

−1.05 (−1.33, −0.86) −0.77 (−0.97, −0.53) −5.274 <0.001

In the statistical analysis of the data, the Kolmogorov–Smirnov (K-S) test was used to assess the normality of the data set, differences in normally distributed continuous variables were 
compared using the independent samples t-test, while non-normally distributed continuous variables were assessed using the Mann–Whitney U test. Categorical variables were assessed using 
the chi-squared test (χ2). A threshold of p < 0.05 was set to indicate statistically significant differences. This approach ensured a rigorous and standardized method for assessing the statistical 
significance of the observed data across different parameters.
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The nomogram for predicting 90-day 
prognosis in patients with ACLF

Taking into account clinical evidence and despite a p value 
exceeding the conventional threshold of 0.05 for gender, it was 
judiciously included in the model. Logistic regression analysis 
identified significant predictors  - CR, ALBI, ascites and gender  - 
which were included in the prognostic model with the equation: 
PI 0.591 0.658 Gender 1.109 ascites 0.012 CR

2.382 ALBI
= − + × + × + ×

+ ×
. This 

model facilitated the construction of a nomogram that allowed the 
calculation of a total score by summing the points assigned to Gender, 
ascites, creatinine and ALBI. The total score was then used to estimate 
risk (ranging from 0.01 to 0.99). For example, a female patient (5 
points) with ultrasound-confirmed ascites (8 points), a creatinine level 
of 403 μmol/L (33 points) and an ALBI score of −1.85 (70 points) 
would accumulate a total score of 116, corresponding to a risk of 0.86. 
A higher total score indicates an increased likelihood of mortality 

within 90 days (Figure 1). This nomogram serves as a valuable tool for 
clinicians to communicate probabilistic outcomes and guide decision 
making in the management of patients with ACLF.

Evaluate the effectiveness of the model

To assess the efficacy of the nomogram model for predicting 
90-day mortality in patients with ACLF, a number of analytical 
techniques were used, including ROC curve construction, calibration 
plots and DCA. The predictive accuracy and discriminative ability of 
the model was reflected by the ROC curve, with the training set 
having an AUC of 0.804 (95% confidence interval [CI] = 0.741 to 
0.866) using a cut-off value of 0.425, corresponding to a specificity of 
85.0% and a sensitivity of 65.7% (Figure  2A). The validation set 
showed an AUC of 0.811 (95% CI = 0.697 to 0.926), indicating 
satisfactory predictive performance (Figure 2B).

TABLE 3 Univariate and multifactorial logistic regression analysis of 90-day prognosis in ACLF patients.

Variable Number of patients Univariate logistic regression Multivariate logistic regression

Odds ratio 
(95% CI)

p-value Odds ratio (95% 
CI)

p-value

Age (years) 200 1.010 [0.985, 1.035] 0.441

INR 200 1.133 [0.953, 1.682] 0.335

PTA (%) 199 1.001 [0.993, 1.009] 0.764

WBC (×109/L) 200 0.985 [0.915, 1.053] 0.664

NLR 199 1.008 [0.985, 1.033] 0.483

CR (μmol·L−1) 200 1.013 [1.006, 1.022] <0.001 1.013 [1.004, 1.022] <0.001

ALBI (points) 200 11.359 [4.459, 32.534] <0.001 10.831 [4.009，33.247] <0.001

Gender

Male 127

Female 73 2.052 [1.122, 3.768] 0.025 1.931 [0.973, 3.870] 0.063

Ascites

No 44

Yes 156 2.302 [1.071, 5.405] 0.042 3.032 [1.249, 8.178] 0.021

Hepatic encephalopathy

No 157

Yes 43 1.082 [0.522, 2.177] 0.832

Bacterial infections

No 18

Yes 182 2.712 [0.856, 12.020] 0.132

Gastrointestinal bleeding

No 171

Yes 29 0.723 [0.286, 1.676] 0.475

Hepatorenal syndrome

No 192

Yes 8 1.200 [0.240, 5.046] 0.817

Key laboratory parameters such as International Normalized Ratio (INR), platelet count (PTA), white blood cell count (WBC), neutrophil-to-lymphocyte ratio (NLR), creatinine (CR) and 
albumin bilirubin (ALBI) score are meticulously analyzed in the context of prognostic assessment of patients with Acute Chronic Liver Failure (ACLF). A threshold of p < 0.1 is used to define 
statistical significance, ensuring that only the most robust predictors are included in the multivariate model.
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Calibration plots for both the training and validation cohorts 
showed moderate agreement, with the accuracy of the model 
considered acceptable (Figures  2C,D). In addition, DCA, when 
combined across the training and validation sets, showed that the 
model’s curve outperformed the chance and ‘treat all’ or ‘treat none’ 
extremes when the threshold was below 0.6. This suggests that use of 
the nomogram for prognostication and subsequent clinical decision 
making in ACLF provides greater net benefit (Figures  2E,F). The 
Hosmer-Lemeshow test confirmed the good fit of the model, with a 
p-value of 0.287 for the training set and 0.423 for the validation set, 
highlighting the robust calibration of the model.

These rigorous evaluations validate the nomogram as a reliable 
tool for prognostic stratification in ACLF, providing clinicians with a 
nuanced tool to assess mortality risk and inform patient management 
strategies (Figures 3, 4).

Discussion

ACLF represents a critical transition in chronic liver disease, 
triggered by an acute insult, leading to rapid deterioration of liver 
function and potentially culminating in multi-organ failure within a 
short period of time (17, 18). Given the high mortality associated with 
ACLF and the paucity of effective therapeutic interventions, early 
diagnosis and prognostic assessment are of paramount importance in 
clinical practice (19). The development and evaluation of prognostic 
models is essential to improve our understanding of disease 
progression, refine treatment strategies and provide patients with 
more accurate prognostic information.

Despite the widespread use of the CTP score and the MELD score 
in liver disease, their predictive power in China is not optimistic due 
to the differences in aetiological factors and environmental conditions 

between regions (20–22). To address this gap, we have developed a 
survival prediction model that integrates the ALBI with CR, gender 
and ascites, complemented by a nomogram to facilitate clinical 
application. Our model has undergone rigorous internal validation 
and has demonstrated commendable efficacy.

The ALBI score, introduced by Professor Philip J. Johnson and 
colleagues (4), emerged from a landmark study in 2015 that analyzed 
clinical data from 1,313 patients with hepatocellular carcinoma (HCC) 
of various stages in Japan. By incorporating serum albumin and total 
bilirubin, the ALBI score was developed to measure liver reserve 
function. The score has been shown to be an effective predictor of 
overall survival in patients with mid-stage HCC. However, its efficacy 
in the prognosis of ACLF was suboptimal (23–25). In our study, the 
ALBI score was −1.05 (−1.33, −0.86) in the improvement group 
and − 0.77 (−0.97, −0.53) in the mortality group, with an AUC of 
0.729, Our findings are in agreement with those of Bo Chen’s study 
(26), which evaluated the relative efficacy of the ALBI score in 
predicting the 90-day mortality rate of patients with acute-on-chronic 
liver failure (ACLF) by establishing a ROC curve. The area under the 
ALBI score curve (AUC) was 0.784 ± 0.049 (p < 0.001), indicating that 
they also highlighted the significance of the ALBI score in predicting 
the exacerbation of chronic liver failure, similar to the AUC of 0.729 
observed in our study. This model offers a novel tool that can assist 
clinicians in more accurately assessing patient risk and formulating 
personalized treatment plans. However, the study has certain 
limitations, such as the sample size and selection bias toward specific 
populations. Consistent with these findings, the ALBI score alone had 
suboptimal predictive power for ACLF in our study.

Our investigation revealed that CR levels differed significantly 
between the improvement group (median: 62.60 μmol·L−1, interquartile 
range [IQR]: 50.60, 73.80) and the mortality group (median: 
79.10 μmol·L−1, IQR: 59.00, 115.00) in the training cohort, highlighting 

FIGURE 1

Nomogram for predicting 90-day mortality risk in patients with acute-on-chronic liver failure (ACLF). The model integrates critical clinical variables, 
including gender (female), ascites (present), creatinine (CR) and albumin bilirubin (ALBI) score. Each parameter is assigned a specific score based on the 
coefficients derived from multivariate logistic regression analysis, allowing for a personalized risk assessment by summing the assigned scores. The 
total score is then translated onto a scale to provide an estimated probability of mortality, thereby assisting clinicians in prognostic discussions and 
therapeutic strategy.
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FIGURE 2

A comprehensive evaluation of the performance of the prognostic model in predicting the occurrence of 90-day mortality events in patients with 
acute-on-chronic liver failure (ACLF). Panels A, C and E show the receiver operating characteristic (ROC) curve, calibration plots and decision curve 

(Continued)
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CR as an independent prognostic factor in ACLF patients, with higher 
levels predicting a worse prognosis. Elevated CR may indicate renal 
dysfunction, a hallmark of the multi-organ failure characteristic of 
ACLF, involving the kidneys, respiratory and circulatory systems (27–
29). The increase in creatinine may not only indicate renal failure, but 
may also predict the deterioration of other organ functions, thereby 
influencing the overall clinical outcome (30–32). This finding is 
consistent with previous studies identifying CR as a marker of adverse 
prognosis in ACLF (33). In several prognostic models, CR is integrated 
with other clinical parameters to form complex predictive algorithms 
for ACLF (34–36). Notably, the ALBI score does not incorporate renal 
function metrics; therefore, we integrated CR with the ALBI score to 
potentially improve the predictive power of our model.

The role of Gender in ACLF is complex, involving enzyme activity, 
hormone levels, lifestyle factors and genetic predisposition (37). At the 
hormonal level, estrogen is known for its anti-fibrotic effects, which may 
contribute to the better prognosis observed in women with certain liver 

diseases (38–40). Lifestyle factors, such as alcohol consumption, are 
more prevalent in men, with excessive alcohol consumption directly 
damaging hepatocytes and indirectly accelerating the progression of liver 
failure through metabolic (41), inflammatory and nutritional effects. 
Genetically, recent evidence suggests that male-specific genes, such as the 
determinant region Y gene (42), act as potent profibrotic factors, which 
may explain the preponderance of males in our study (43). In conclusion, 
although gender plays a role in ACLF, it is typically not an independent 
prognostic factor and existing models often omit this variable. However, 
given the ease of assessing gender and the absence of this parameter in 
current models, we experimentally included it in our model. In the 
nomogram, women receive approximately 5 points, a relatively small 
contribution compared to other factors. We suggest that the complex 
interplay of multiple factors associated with gender may account for its 
suboptimal performance as an independent predictor of ACLF prognosis.

Ascites, a common complication of ACLF, typically results from 
portal hypertension (44), renal sodium and water retention, and 

analysis (DCA) for the training cohort, while panels B, D and F correspond to the validation cohort. The ROC curves (A,B) illustrate the discriminative 
ability of the model, with the training set (A) showing an area under the curve (AUC) reflecting good predictive accuracy. The calibration plots (C,D) 
show the model’s consistency between observed and predicted probabilities across different risk strata, indicating a moderate level of agreement. The 
DCA (E,F) provides insight into the clinical utility of the model by comparing it with alternative strategies, highlighting the net benefit of the model at 
different threshold probabilities. Together, these analyses underscore the reliability and clinical applicability of the model, providing a valuable 
prognostic tool for the management of ACLF patients.

FIGURE 2 (Continued)

FIGURE 3

Clinical data of 290 ACLF patients at the Third People’s Hospital of Nantong City, collected from December 2020 to December 2023, were analyzed. 
The data were divided into a training set (n = 200) and a validation set (n = 90), with August 2022 as the cut-off date. The model was developed 
through training on the dataset, followed by performance validation using the validation set. Subsequent optimizations were conducted to refine the 
model, culminating in its final confirmation.
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decreased colloid osmotic pressure (45, 46). Although ascites is included 
in the Child-Pugh classification (47–49), our study simplifies its 
categorization as present or absent without assessing the volume of 
ascites and its impact on prognosis. Future research could include the 
quantification of ascites using ultrasound to refine prognostic assessments.

Our model, by assessing the 90-day prognosis of patients with 
ACLF, provides a robust decision-support tool for clinical practice. In 
clinical decision-making, by identifying those at high risk, physicians 
can formulate personalized treatment plans in advance, optimize 
resource allocation, and intervene promptly. In patient management, 
the application of this model can facilitate more precise resource 
allocation. By identifying patients who are most likely to benefit from 
specific treatments, the healthcare system can make more effective use 
of limited resources.

Due to the limitations of the study design and sample size, 
we included only a limited number of clinical variables. This may have 
constrained the model’s ability to comprehensively capture the 
complexity of patients’ conditions, thus affecting its robustness. From a 
model validation perspective, we stratified the 290 patients based on 
timeline to create a training set and a validation set, representing an 
internal validation process. This approach did not include data from 
patients in other hospitals for external validation. We hope that future 
research will involve collaborative multicentre studies to develop more 
accurate predictive models. The issue of gender in relation to ascites has 
been addressed previously and is therefore not discussed here. In terms 
of study design, our research is a retrospective cohort study. In order for 
the nomogram to be translated into clinical practice, we believe that 
further prospective clinical trials are essential to establish its clinical 
utility. Furthermore, the limited number of clinical variables included in 
our study may affect the robustness of the generated nomogram. Finally, 
our study lacks an aetiological classification for ACLF. The majority of 
our patients were infected with HBV, and although statistically 

categorizing the etiology and creating prognostic models for patients 
with different aetiologies should theoretically yield more accurate 
results, the current case numbers are insufficient for this purpose.

To improve the model’s predictive accuracy and clinical utility, 
we suggest that future research should consider incorporating a wider 
array of variables, including biomarkers, genetic markers, and lifestyle 
factors. Furthermore, we recommend conducting multicenter and 
multipopulation studies to verify the model’s universality and 
robustness. Concurrently, with the advancement of technology, 
we should explore the use of more advanced statistical and machine 
learning algorithms to optimize the model.

We suggest that in clinical application, the model could 
be integrated into electronic health record systems to provide clinicians 
with real-time prognostic assessments and treatment 
recommendations. In addition, the use of nomograms for patient 
education may improve patients’ understanding of their disease status 
and prognosis, thereby increasing their engagement in treatment. 
Finally, public health policy decisions based on the results of the model 
will provide data to support the prevention and control of liver disease.

In conclusion, the ALBI score combined with CR, gender and ascites 
to construct a survival prediction model not only improves the quality 
of clinical decision making, but also promotes the development of 
personalized and precise treatment and management of liver diseases, 
which has significant clinical importance and broad application prospects.
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Survival analysis of the high model scoring group versus the low model scoring group.

https://doi.org/10.3389/fmed.2024.1406275
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
mailto:18068111672@163.com


Ding et al. 10.3389/fmed.2024.1406275

Frontiers in Medicine 10 frontiersin.org

Ethics statement

The studies involving humans were approved by Third People's 
Hospital of Nantong City. The studies were conducted in accordance 
with the local legislation and institutional requirements. The ethics 
committee/institutional review board waived the requirement of 
written informed consent for participation from the participants or 
the participants' legal guardians/next of kin because verbal informed 
consent has been obtained by communicating with the patient.

Author contributions

WD: Methodology, Software, Writing – original draft, Investigation. 
JShe: Data curation, Writing  – original draft, Supervision. LZ: Data 
curation, Writing – review & editing. JSha: Funding acquisition, Writing – 
review & editing. ZB: Funding acquisition, Writing – review & editing. HX: 
Funding acquisition, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This study was 
funded by the Six Talent Peaks Project of Jiangsu Province (No. 
YY-177) and Project supported by the Science and Technology Bureau 
of Nantong City (JC2023115).

Acknowledgments

We would like to express our deepest gratitude to all the 
patients who participated in this study and their families for their 
understanding and support. This study would not have been 
possible without their willingness to contribute to scientific 
progress in the field of liver disease. Our sincere thanks go to the 
staff of the Third People’s Hospital of Nantong City, especially 
those in the hepatology and intensive care units, for their 
commitment to patient care and for providing access to the 
necessary clinical data.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. European Association for the Study of the Liver. EASL clinical practice guidelines 

on acute-on-chronic liver failure. J Hepatol. (2023) 79:461–91. doi: 10.1016/j.
jhep.2023.04.021

 2. Piano S, Mahmud N, Caraceni P, Tonon M, Mookerjee RP. Mechanisms and 
treatment approaches for ACLF. Liver Int. (2023) 16:15733. doi: 10.1111/liv.15733

 3. Moreau R, Jalan R, Gines P, Pavesi M, Angeli P, Cordoba J, et al. Acute-on-chronic 
liver failure is a distinct syndrome that develops in patients with acute decompensation 
of cirrhosis. Gastroenterology. (2013) 144:1426–37. doi: 10.1053/j.gastro.2013.02.042

 4. Toyoda H, Johnson PJ. The ALBI score: from liver function in patients with HCC 
to a general measure of liver function. JHEP Rep. (2022) 4:100557. doi: 10.1016/j.
jhepr.2022.100557

 5. Sarin SK, Choudhury A, Sharma MK, Maiwall R, Al Mahtab M, Rahman S, et al. 
Correction to: acute-on-chronic liver failure: consensus recommendations of the Asian 
Pacific association for the study of the liver (APASL): an update. Hepatol Int. (2019) 
13:826–8. doi: 10.1007/s12072-019-09980-1

 6. Wiesner R, Edwards E, Freeman R, Harper A, Kim R, Kamath P, et al. Model for 
end-stage liver disease (MELD) and allocation of donor livers. Gastroenterology. (2003) 
124:91–6. doi: 10.1053/gast.2003.50016

 7. Zaver HB, Rajpal N, Shah NL, Argo CK. MELD and MELD 3.0- what it means for 
your practice. Am J Gastroenterol. (2024) 119:1951–4. doi: 10.14309/
ajg.0000000000002748

 8. Miyake K, Chau LC, Trudeau S, Kitajima T, Wickramaratne N, Shimada S, et al. 
Improved waitlist outcomes in liver transplant patients with mid-MELD-Na scores listed 
in centers receptive to use of organs donated after circulatory death. Transplantation. 
(2024) 108:1943–53. doi: 10.1097/TP.0000000000004955

 9. Chen X, Yin W, Wu J, Luo Y, Wu J, Li G, et al. A nomogram for predicting lung-
related diseases among construction workers in Wuhan. Front Public Health. (2022) 
10:1032188. doi: 10.3389/fpubh.2022.1032188

 10. Hua L, Zhang R, Chen R, Shao W. A nomogram for predicting the risk of heart 
failure with preserved ejection fraction. Int J Cardiol. (2024) 407:131973. doi: 10.1016/j.
ijcard.2024.131973

 11. Li X, Chen D, Chen X, Jiang C, Guo Y, Hang J, et al. Study on the correlation 
between serum indole-3-propionic acid levels and the progression and prognosis of 
acute ischemic stroke. J Stroke Cerebrovasc Dis. (2024) 33:107680. doi: 10.1016/j.
jstrokecerebrovasdis.2024.107680

 12. Merino-Rueda LR, Ramos PC, Franco EH, Izquierdo-García FM, Ramos-Pascua 
LR. Comparative study of deep lipomas and atypical lipomatous tumours: malignancy 
risk factors. Rev Esp Cir Ortop Traumatol. (2024) 68:T383–9. doi: 10.1016/j.
recot.2024.03.005

 13. Xu X, Wang X, Jiang Y, Sun H, Chen Y, Zhang C. Development and validation of 
a prediction model for unexpected poor ovarian response during IVF/ICSI. Front 
Endocrinol. (2024) 15:1340329. doi: 10.3389/fendo.2024.1340329

 14. Zhang Y, Gong X, Zhang M, Zhu Y, Wang P, Wang Z, et al. Establishment and 
validation of a nomogram for subsequent first-cycle live births in patients diagnosed 
with recurrent implantation failure: a population-based analysis. Front Endocrinol. 
(2024) 15:1334599. doi: 10.3389/fendo.2024.1334599

 15. Vernerey D, Huguet F, Vienot A, Goldstein D, Paget-Bailly S, Van Laethem JL, et al. 
Prognostic nomogram and score to predict overall survival in locally advanced untreated 
pancreatic cancer (PROLAP). Br J Cancer. (2016) 115:281–9. doi: 10.1038/bjc.2016.212

 16. Gao B, Zhao X, Gu P, Sun D, Liu X, Li W, et al. A nomogram model based on 
clinical markers for predicting malignancy of ovarian tumors. Front Endocrinol. (2022) 
13:963559. doi: 10.3389/fendo.2022.963559

 17. Chen T, Chen G, Wang G, Treeprasertsuk S, Lesmana CRA, Lin HC, et al. Expert 
consensus on the diagnosis and treatment of end-stage liver disease complicated by 
infections. Hepatol Int. (2024) 18:817–32. doi: 10.1007/s12072-023-10637-3

 18. Schulz MS, Angeli P, Trebicka J. Acute and non-acute decompensation of liver 
cirrhosis (47/130). Liver Int. (2024) 2:1–14. doi: 10.1111/liv.15861

 19. Xu M, Chen Y, Artru F. Acute decompensation of cirrhosis versus acute-on-
chronic liver failure: what are the clinical implications? United European Gastroenterol 
J. (2024) 12:194–202. doi: 10.1002/ueg2.12538

 20. Hareesh GJ, Ramadoss R. Clinical profile, short-term prognostic accuracies of 
CLIF-C ACLF score and serial CLIF-C OF scores in acute-on-chronic liver failure 
patients: a prospective observational study. Indian J Crit Care Med. (2024) 28:126–33. 
doi: 10.5005/jp-journals-10071-24640

 21. Panezai MQ, Taha Yaseen R, Lail G, Ali Khalid M, Ismail H, Majid Z, et al. 
Correlation of model for end stage liver disease (MELD), MELD-sodium (MELD-Na), 
and child-Turcotte-Pugh (CTP) score with frailty in patients with hepatitis C virus 
(HCV) related cirrhosis. Cureus. (2023) 15:e40574. doi: 10.7759/cureus.40574

 22. Acharya G, Kaushik RM, Gupta R, Kaushik R. Child-Turcotte-Pugh score, MELD 
score and MELD-Na score as predictors of short-term mortality among patients with 

https://doi.org/10.3389/fmed.2024.1406275
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.jhep.2023.04.021
https://doi.org/10.1016/j.jhep.2023.04.021
https://doi.org/10.1111/liv.15733
https://doi.org/10.1053/j.gastro.2013.02.042
https://doi.org/10.1016/j.jhepr.2022.100557
https://doi.org/10.1016/j.jhepr.2022.100557
https://doi.org/10.1007/s12072-019-09980-1
https://doi.org/10.1053/gast.2003.50016
https://doi.org/10.14309/ajg.0000000000002748
https://doi.org/10.14309/ajg.0000000000002748
https://doi.org/10.1097/TP.0000000000004955
https://doi.org/10.3389/fpubh.2022.1032188
https://doi.org/10.1016/j.ijcard.2024.131973
https://doi.org/10.1016/j.ijcard.2024.131973
https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107680
https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107680
https://doi.org/10.1016/j.recot.2024.03.005
https://doi.org/10.1016/j.recot.2024.03.005
https://doi.org/10.3389/fendo.2024.1340329
https://doi.org/10.3389/fendo.2024.1334599
https://doi.org/10.1038/bjc.2016.212
https://doi.org/10.3389/fendo.2022.963559
https://doi.org/10.1007/s12072-023-10637-3
https://doi.org/10.1111/liv.15861
https://doi.org/10.1002/ueg2.12538
https://doi.org/10.5005/jp-journals-10071-24640
https://doi.org/10.7759/cureus.40574


Ding et al. 10.3389/fmed.2024.1406275

Frontiers in Medicine 11 frontiersin.org

end-stage liver disease in northern India. Inflamm Intest Dis. (2020) 5:1–10. doi: 
10.1159/000503921

 23. Li H, Zheng J, Chen L, Cai J, Zhang M, Wang G. The scoring systems in predicting 
short-term outcomes in patients with hepatitis B virus-related acute-on-chronic liver 
failure. Ann Palliat Med. (2020) 9:3048–58. doi: 10.21037/apm-20-608

 24. Liu LX, Zhang Y, Nie Y, Zhu X. Assessing the prediction effect of various prognosis 
model for 28-day mortality in acute-on-chronic liver failure patients. Risk Manag 
Healthc Policy. (2020) 13:3155–63. doi: 10.2147/RMHP.S281999

 25. Metawea MI, Moteleub H. Diagnostic role of simple indices in HCV-related liver 
cirrhosis outcomes: a prospective cross-sectional study. Clin Exp Hepatol. (2022) 
8:29–35. doi: 10.5114/ceh.2022.114169

 26. Chen B, Lin S. Albumin-bilirubin (ALBI) score at admission predicts possible 
outcomes in patients with acute-on-chronic liver failure. Medicine. (2017) 96:e7142. doi: 
10.1097/MD.0000000000007142

 27. Wang SJ, Yin S, Gu WY, Zhang Y, Li H. Acute-on-chronic liver failure exists in 
patients with hepatitis B virus-related decompensated cirrhosis. J Dig Dis. (2018) 
19:614–25. doi: 10.1111/1751-2980.12671

 28. Wu C, Peng W, Cheng D, Gu H, Liu F, Peng S, et al. Efficacy and economic 
evaluation of nonbiological artificial liver therapy in acute-on-chronic hepatitis B liver 
failure. J Clin Transl Hepatol. (2023) 11:433–40. doi: 10.14218/JCTH.2022.00106

 29. Yang M, Peng B, Zhuang Q, Li J, Liu H, Cheng K, et al. Models to predict the short-
term survival of acute-on-chronic liver failure patients following liver transplantation. 
BMC Gastroenterol. (2022) 22:80. doi: 10.1186/s12876-022-02164-6

 30. Han T, Liu Y, Liu H, Zhu ZY, Li Y, Xiao SX, et al. Serum thymosin beta4 levels in 
patients with hepatitis B virus-related liver failure. World J Gastroenterol. (2010) 
16:625–30. doi: 10.3748/wjg.v16.i5.625

 31. Schultze T, Hogardt M, Velázquez ES, Hack D, Besier S, Wichelhaus TA, et al. 
Molecular surveillance of multidrug-resistant gram-negative bacteria in Ukrainian 
patients, Germany, march to June 2022. Euro Surveill. (2023) 28:2200850. doi: 
10.2807/1560-7917.ES.2023.28.1.2200850

 32. Zheng W, Liang X, Shui L, Ye B, Lou G, Liu Y, et al. Serum Procalcitonin correlates 
with renal function in hepatitis B virus-related acute-on-chronic liver failure. Cell 
Physiol Biochem. (2018) 50:1794–803. doi: 10.1159/000494820

 33. Qiang L, Qin J, Sun C, Sheng Y, Chen W, Qiu B, et al. A novel predictive model 
based on inflammatory markers to assess the prognosis of patients with HBV-related 
acute-on-chronic liver failure: a retrospective cohort study. BMC Gastroenterol. (2020) 
20:301. doi: 10.1186/s12876-020-01437-2

 34. Mindikoglu AL, Pappas SC. New developments in Hepatorenal syndrome. Clin 
Gastroenterol Hepatol. (2018) 16:162–77.e1. doi: 10.1016/j.cgh.2017.05.041

 35. Vitale A, Bertacco A, Gambato M, D'Amico F, Morales RR, Frigo AC, et al. Model 
for end-stage liver disease-sodium and survival benefit in liver transplantation. Transpl 
Int. (2013) 26:138–44. doi: 10.1111/tri.12008

 36. Zhang J, Chen Y, Duan Z. Development of a FT3-related prognostic model for 
patients with hepatitis B virus-related acute-on-chronic liver failure. Bioengineered. 
(2022) 13:12548–57. doi: 10.1080/21655979.2022.2077057

 37. Kur P, Kolasa-Wołosiuk A, Misiakiewicz-Has K, Wiszniewska B. Sex hormone-
dependent physiology and diseases of liver. Int J Environ Res Public Health. (2020) 
17:2620. doi: 10.3390/ijerph17082620

 38. Invernizzi F, Cilla M, Trapani S, Guarino M, Cossiga V, Gambato M, et al. Gender 
and autoimmune liver diseases: relevant aspects in clinical practice. J Pers Med. (2022) 
12:925. doi: 10.3390/jpm12060925

 39. Sanfey H. Gender-specific issues in liver and kidney failure and transplantation: a 
review. J Women's Health. (2005) 14:617–26. doi: 10.1089/jwh.2005.14.617

 40. Sayaf K, Gabbia D, Russo FP, De Martin S. The role of sex in acute and chronic 
liver damage. Int J Mol Sci. (2022) 23:10654. doi: 10.3390/ijms231810654

 41. Greaves L, Poole N, Brabete AC. Sex, gender, and alcohol use: implications for 
women and low-risk drinking guidelines. Int J Environ Res Public Health. (2022) 19:4523. 
doi: 10.3390/ijerph19084523

 42. Wu XN, Wang MZ, Zhang N, Zhang W, Dong J, Ke MY, et al. Sex-determining 
region Y gene promotes liver fibrosis and accounts for sexual dimorphism in its 
pathophysiology. J Hepatol. (2024) 80:928–40. doi: 10.1016/j.jhep.2024.01.036

 43. Liu C, Ren YF, Dong J, Ke MY, Ma F, Monga SPS, et al. Activation of SRY accounts 
for male-specific hepatocarcinogenesis: implication in gender disparity of hepatocellular 
carcinoma. Cancer Lett. (2017) 410:20–31. doi: 10.1016/j.canlet.2017.09.013

 44. Gülcicegi DE, Goeser T, Kasper P. Prognostic assessment of liver cirrhosis and its 
complications: current concepts and future perspectives. Front Med. (2023) 10:1268102. 
doi: 10.3389/fmed.2023.1268102

 45. Schierwagen R, Gu W, Brieger A, Brüne B, Ciesek S, Đikić I, et al. Pathogenetic 
mechanisms and therapeutic approaches of acute-to-chronic liver failure. Am J Physiol 
Cell Physiol. (2023) 325:C129–40. doi: 10.1152/ajpcell.00101.2023

 46. Zhang J, Gao S, Duan Z, Hu KQ. Overview on acute-on-chronic liver failure. Front 
Med. (2016) 10:1–17. doi: 10.1007/s11684-016-0439-x

 47. Kok B, Abraldes JG. Child-Pugh classification: time to abandon? Semin Liver Dis. 
(2019) 39:096–103. doi: 10.1055/s-0038-1676805

 48. Pagliaro L. MELD: the end of child-Pugh classification? J Hepatol. (2002) 36:141–2. 
doi: 10.1016/S0168-8278(01)00302-6

 49. Reddy SS, Civan JM. From child-Pugh to model for end-stage liver disease: 
deciding who needs a liver transplant. Med Clin North Am. (2016) 100:449–64. doi: 
10.1016/j.mcna.2015.12.002

https://doi.org/10.3389/fmed.2024.1406275
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1159/000503921
https://doi.org/10.21037/apm-20-608
https://doi.org/10.2147/RMHP.S281999
https://doi.org/10.5114/ceh.2022.114169
https://doi.org/10.1097/MD.0000000000007142
https://doi.org/10.1111/1751-2980.12671
https://doi.org/10.14218/JCTH.2022.00106
https://doi.org/10.1186/s12876-022-02164-6
https://doi.org/10.3748/wjg.v16.i5.625
https://doi.org/10.2807/1560-7917.ES.2023.28.1.2200850
https://doi.org/10.1159/000494820
https://doi.org/10.1186/s12876-020-01437-2
https://doi.org/10.1016/j.cgh.2017.05.041
https://doi.org/10.1111/tri.12008
https://doi.org/10.1080/21655979.2022.2077057
https://doi.org/10.3390/ijerph17082620
https://doi.org/10.3390/jpm12060925
https://doi.org/10.1089/jwh.2005.14.617
https://doi.org/10.3390/ijms231810654
https://doi.org/10.3390/ijerph19084523
https://doi.org/10.1016/j.jhep.2024.01.036
https://doi.org/10.1016/j.canlet.2017.09.013
https://doi.org/10.3389/fmed.2023.1268102
https://doi.org/10.1152/ajpcell.00101.2023
https://doi.org/10.1007/s11684-016-0439-x
https://doi.org/10.1055/s-0038-1676805
https://doi.org/10.1016/S0168-8278(01)00302-6
https://doi.org/10.1016/j.mcna.2015.12.002

	A nomogram model based on albumin-bilirubin score for predicting 90-day prognosis in patients with acute-on-chronic liver failure
	Introduction
	Study design and participants
	Study participants
	Statistical analysis

	Results
	Patient characteristics
	Univariate and multifactorial analysis of 90-day prognosis in ACLF
	The nomogram for predicting 90-day prognosis in patients with ACLF
	Evaluate the effectiveness of the model

	Discussion

	References

