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OBJECTIVE:We aimed to develop a survival model for patients with HBV-related ACLF based on 

dynamic changes in the values of objective parameters. METHODS:This analysis was based on 714 

patients (derivation cohort and validation cohort) with HBV-related ACLF who were hospitalized for 

more than 7 days in Mengchao Hepatobiliary Hospital of Fujian Medical University. Multivariable 

proportional hazards models and corresponding risk scores were created based on demographic 

characteristics and dynamic changes in the values of objective parameters. The validity of the new 

model was compared with the Model for End-stage Liver Disease (MELD). RESULTS:The survival 

model incorporated age, international normalized ratio (INR), Δ INR, Δ platelet (PLT) count, and levels 

of serum albumin (ALB), ΔALB, serum total bilirubin (TBIL), serum natrium (Na+), serum alpha-

fetoprotein (AFP), and Δ serum creatinine (Cr). The area under the curve (AUC) for the new model 

(0.791) was superior to that for MELD (0.579). The optimal cutoff for the new model was −4.98, with a 

sensitivity of 80.6% and specificity of 72.4%. CONCLUSION:The new model for predicting the 

survival of patients with HBV-related ACLF based on dynamic changes in the values of objective 

parameters was valid and superior to the MELD scoring system.

Table 1. Cox regression analysis of the factors influencing prognosis in ACHBLF patients

Variables
Regression 

coefficient

Wald 

value

Odds

ratio

95.0% confidence 

interval

P 

value

Age (years) 0.013 3.933 1.013 1.000-1.026 0.047

ALB (g/L) -0.075 14.137 0.928 0.893-0.965 0.000

LN [TBIL (μmol/L)] 0.473 6.661 1.605 1.120-2.298 0.010

Na+ (mmol/L) -0.038 9.092 0.963 0.940-0.987 0.003

INR 0.282 46.012 1.326 1.222-1.439 0.000

LN [AFP (ng/mL)] -0.200 14.817 0.819 0.739-0.906 0.000

ΔALB (g/L) -0.047 4.127 0.954 0.911-0.998 0.042

ΔCr (μmol/L) -0.004 5.085 0.996 0.993-0.999 0.024

ΔINR -0.311 30.684 0.733 0.657-0.818 0.000

ΔPLT (× 109/L) 0.006 6.043 1.006 1.001-1.010 0.014

ACHBLF, acute-on-chronic hepatitis B liver failure; AFP, alpha-fetoprotein; ALB, serum 

albumin; ALT, alanine aminotransferase; Cr, creatinine; HBV, Hepatitis B virus; INR, international 

normalized ratio; Na+, serum natrium; PLT, Platelet; TBIL, total bilirubin

Test model AUC P value 95% confidence interval

PI score 0.791 0.000 0.702–0.879

MELD 0.579 0.199 0.448–0.710

Figure 1. The survival rate curve of the ACHBLF patients in the developed model 

group 

The survival rate curve of the patients with HBV-related ACLF in the developed 

model group showed that the survival rate decreased significantly from day 1 to day 

100 and then plateaued, which means that the survival condition within 100 days has 

important clinical significance. We speculate that patients with liver failure have 

large damage to liver cells, a huge amount of toxin accumulation, and poor 

regeneration ability of liver cells. Thus, the liver may need around 100 days to 

regenerate to a certain extent and restore the corresponding functions, which 

improve liver function and tend to stabilize vital signs.

Table 2. The test results of the AUC

AUC, The area under the curve; MELD, Model for End-stage Liver Disease

Theoretically, an area under the curve (AUC) greater than 50% suggests the 

model utility, and greater than 70% indicates moderate utility. 


