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Abstract
BACKGROUND 
Acute-on-chronic liver failure (ACLF) is the abrupt exacerbation of declined 
hepatic function in patients with chronic liver disease.

AIM 
To explore the independent predictors of short-term prognosis in patients with 
hepatitis B virus (HBV)-related ACLF and to establish a predictive short-term 
prognosis model for HBV-related ACLF.

METHODS 
From January 2016 to December 2019, 207 patients with HBV-related ACLF 
attending the 910th Hospital of Chinese People's Liberation Army were conti-
nuously included in this retrospective study. Patients were stratified based on 
their survival status 3 mo after diagnosis. Information was collected regarding 
gender and age; coagulation function in terms of prothrombin time and interna-
tional normalized ratio (INR); hematological profile in terms of neutrophil-to-
lymphocyte ratio (NLR) and platelet count (PLT); blood biochemistry in terms of 
alanine aminotransferase, aspartate aminotransferase, total bilirubin (Tbil), 
albumin, cholinesterase, blood urea nitrogen (BUN), creatinine, blood glucose, 
and sodium (Na); tumor markers including alpha-fetoprotein (AFP) and Golgi 
protein 73 (GP73); virological indicators including HBV-DNA, HBsAg, HBeAg, 
Anti-HBe, and Anti-HBc; and complications including hepatic encephalopathy, 
hepatorenal syndrome, spontaneous peritonitis, gastrointestinal bleeding, and 
pulmonary infection.

RESULTS 
There were 157 and 50 patients in the survival and death categories, respectively. 
Univariate analysis revealed significant differences in age, PLT, Tbil, BUN, NLR, 
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HBsAg, AFP, GP73, INR, stage of liver failure, classification of liver failure, and incidence of 
complications (pulmonary infection, hepatic encephalopathy, spontaneous bacterial peritonitis, 
and upper gastrointestinal bleeding) between the two groups (P < 0.05). GP73 [hazard ratio (HR): 
1.009, 95% confidence interval (CI): 1.005-1.013, P = 0.000], middle stage of liver failure (HR: 5.056, 
95%CI: 1.792-14.269, P = 0.002), late stage of liver failure (HR: 22.335, 95%CI: 8.544-58.388, P = 
0.000), pulmonary infection (HR: 2.056, 95%CI: 1.145-3.690, P = 0.016), hepatorenal syndrome (HR: 
6.847, 95%CI: 1.930-24.291, P = 0.003), and HBsAg (HR: 0.690, 95%CI: 0.524-0.908, P = 0.008) were 
independent risk factors for short-term prognosis in patients with HBV-related ACLF. Following 
binary logistics regression analysis, we arrived at the following formula for predicting short-term 
prognosis: Logit(P) = Ln(P/1-P) = 0.013 × (GP73 ng/mL) + 1.907 × (middle stage of liver failure) + 
4.146 × (late stage of liver failure) + 0.734 × (pulmonary infection) + 22.320 × (hepatorenal 
syndrome) - 0.529 × (HBsAg) - 5.224. The predictive efficacy of the GP73-ACLF score was 
significantly better than that of the Model for End-Stage Liver Disease (MELD) and MELD-Na 
score models (P < 0.05).

CONCLUSION 
The stage of liver failure, presence of GP73, pulmonary infection, hepatorenal syndrome, and 
HBsAg are independent predictors of short-term prognosis in patients with HBV-related ACLF, 
and the GP73-ACLF model has good predictive value among these patients.
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Core Tip: The stage of liver failure, presence of Golgi protein 73 (GP73), pulmonary infection, hepatorenal 
syndrome, and HBsAg are independent predictors of short-term prognosis in patients with hepatitis B 
virus-related acute-on-chronic liver failure (ACLF). In addition, the GP73-ACLF model has good 
predictive value, in the short term, among these patients.
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INTRODUCTION
Acute-on-chronic liver failure (ACLF) is a consequence of the sudden exacerbation of chronic liver 
disease. The syndrome manifests through worsening of acute jaundice and coagulopathy that can cause 
complications including hepatic encephalopathy, ascites, electrolyte imbalance, and extrahepatic organ 
failure[1]. Both hepatic and extrahepatic precipitating events have been implicated in the causation of 
ACLF[2]. The short-term mortality rate of ACLF is estimated to be in the range of 50%-90%[3]. It is 
critical to avert a drastic decline in hepatic function and general patient health due to a complexity of 
factors early and assess the severity and prognosis of ACLF accurately. This can facilitate proper timing 
of liver transplantation with the potential to improve the survival rate of ACLF patients.

Recent studies found that several indicators including age, hepatic encephalopathy, total bilirubin 
(Tbil), prothrombin or international normalized ratio (INR), and alpha-fetoprotein (AFP) have 
prognostic value in evaluating liver failure. These parameters have been included in classical prognostic 
models of liver failure such as Child-Turcotte-Pugh (CTP) score, Model for End-Stage Liver Disease 
(MELD) score, MELD-sodium (Na) score, and the King’s College Hospital (KCH) criteria[1,4-7]. Since 
the classical prognostic model of liver failure encompasses several types of ACLF, the sensitivity and 
specificity of the classical prognostic models for ACLF due to a specific cause are lacking. In China, the 
main cause of cirrhosis in patients with ACLF is hepatitis B virus (HBV) infection.

While Kladney et al[8] found high expression of Golgi protein 73 (GP73) in hepatocytes of giant cell 
hepatitis, Iftikhar et al[9] found that GP73 is a novel marker for the evaluation of advanced liver disease 
and hepatocellular carcinoma (HCC)[9]. Some studies have shown GP73 levels to gradually increase 
with advancing liver inflammation in patients with HBV infection[10]. It has also been reported that 
serum GP73 has higher sensitivity and specificity than bilirubin in predicting the short-term prognosis 
of patients with HBV-related ACLF[11]. The revised Guidelines for the Prevention and Treatment of 
Liver Failure, in 2018, specified new clinical types and clinical stages for patients with HBV-related 
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ACLF[1]. Therefore, the study of mentioned indicators could be helpful to establish a prognostic model 
for HBV-related ACLF.

The objective of this study was to explore the independent predictors of short-term prognosis in 
patients with HBV-related ACLF and to establish a predictive short-term prognosis model for HBV-
related ACLF.

MATERIALS AND METHODS
Patient population
From January 2016 to December 2019, 207 patients with HBV-related ACLF attending the 910th Hospital 
of Chinese People's Liberation Army were continuously included in this retrospective study. According 
to the survival status 3 mo after diagnosis, the patients were divided into either a survival or a death 
group. All patients underwent venous blood examination and color Doppler ultrasound and received 
antiviral therapy within 24 h after admission. The antiviral treatment of choice was entecavir or 
tenofovir dipivoxil. The study protocol was formulated in accordance with the requirements of the 
Declaration of Helsinki of the World Medical Association and received approval of the Ethics 
Committee of the 910th Hospital of Chinese People's Liberation Army (No. 32). Written informed consent 
was obtained from each subject prior to participation.

Inclusion and exclusion criteria
Patients were allowed to participate in the study if they met the clinical diagnostic criteria for ACLF[1] 
and were willing to provide informed consent as a prerequisite to take part in the study.

We did not permit patients into the study for any one or a combination of the following reasons: 
Hepatitis A, C, D, or E virus infection; autoimmune liver disease; drug-induced liver injury; alcoholic 
liver disease; Wilson's disease; malignancy including HBV-related HCC; obstructive jaundice; history of 
liver transplantation; use of anticoagulants. Similarly, those who did not grant informed consent to 
participate in the study were excluded.

Diagnostic, classification, and staging criteria for HBV-related ACLF
The diagnosis of HBV-related ACLF was determined based on a positive HBsAg test over a 6-mo 
period; coagulopathy (an INR of ≥ 1.5 or prothrombin activity < 40%); Tbil ≥ 10 upper limit of normal, 
or Tbil increase > 1 mg/dL daily[1].

We stratified the HBV-related ACLF as follows: (1) Type A: ACLF based on chronic non-cirrhotic 
liver disease; (2) Type B: ACLF based on compensatory cirrhosis, usually within 4 wk; and (3) Type C: 
ACLF based on decompensated cirrhosis.

HBV-related ACLF was further staged into early, middle, or late stage as described previously[1]. 
Briefly, for early stage, the prothrombin time activity (PTA) was between 30%-40% or 1.5 ≤ INR < 1.9 
and there was not any complications or other extrahepatic organ failure. For the middle stage, the PTA 
was between 20%-30% or 1.9 ≤ INR < 2.6 together with one complication and/or failure of one 
extrahepatic organ. The late stage was determined by a PTA less than 20% or INR ≥ 2.6 together with 
two complications and/or failure of two or more extrahepatic organs.

Observation indicators
General demographics regarding gender and age were obtained alongside coagulation function 
parameters including prothrombin time and INR.

Routine blood test and coagulation function were analyzed using the Sysmex XN (Sysmex, Kobe, 
Japan) automatic analyzer with Sysmex kit reagents. The indicators included neutrophil-to-lymphocyte 
ratio (NLR) and platelet count (PLT).

Blood biochemistry captured alanine aminotransferase, aspartate aminotransferase, Tbil, albumin, 
cholinesterase, blood urea nitrogen (BUN), creatinine (Cr), blood glucose, and Na. The TBA120FR 
automatic biochemical analyzer (Toshiba, Japan) was used for analyses. The kit was purchased from 
Beijing Kangda Taike Medical Technology Co., LTD.

The tumor marker AFP was analyzed using the Cobas E601 biochemical immunoanalyzer (roche 
Diagnostics, Germany). The kit was purchased from Roche Diagnostics (Shanghai) Co., LTD. GP73 was 
detected by ELISA, which was provided by Beijing Reking Biotechnology Co., LTD.

For virological indicators, HBV-DNA was determined by fluorescence quantitative polymerase chain 
reaction (PCR). Both Taq enzyme, deoxyribonucleoside-triphosphates, and uracil glycosylation enzyme 
were purchased from Shanghai Huamei Biological Engineering Company. Standard substance, negative 
and positive control substance, and PCR buffer were purchased from Shanghai Fosun Industrial 
Company. Primers were synthesized by Shanghai Shenyou Co., LTD. Fluorescence quantitative gene 
amplifiers were produced by Roche Light Cycler Co., LTD. HBV markers were measured by electro-
chemiluminescence assay using Cobas 6000 biochemical immunoassay [Roche Diagnostics (Shanghai) 
Co., LTD.] The kit was purchased from Roche Diagnostics (Shanghai) Co., LTD.
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Information regarding existence of any of the following complications were also noted: Hepatic 
encephalopathy, hepatorenal syndrome, spontaneous peritonitis, gastrointestinal bleeding, and 
pulmonary infection.

Other prognostic prediction models 
We referred to previously defined models to compare the results from the current study. These are: (1) 
MELD score = 3.78 × ln [bilirubin (mg/dL)] + 11.24 × ln (INR) + 9.57 Ln [Cr (mg/dL)] + 6.43[4]; and (2) 
MELD-Na score = MELD + 1.59 × [135-Na (mmol/L)][5].

Statistical analysis
All study data were analyzed using SPSS 19.0 software and MedCalc statistical software. The normality 
of continuous variables was tested by the Kolmogorov-Smirnov test. Normally distributed 
measurement data are expressed as the mean ± SD, while non-normally distributed measurement data 
are expressed as median (P25, P75), and the comparisons were examined by Student’s t-test and Mann-
Whitney test (non-parametric distribution). Categorical data are expressed as n (%), and the differences 
between two groups were examined by the chi-square test or Fisher's exact test. The risk factors 
affecting short-term prognosis of HBV-related ACLF were examined by Cox regression analysis. The 
establishment of a diagnostic model for HBV-related ACLF was based on Logistic analysis. The 
predictive short-term prognosis model for HBV-related ACLF was evaluated by receiver operating 
characteristic (ROC) analysis. Delongs method in MedCalc software was used for ROC curve analysis 
and comparison of various diagnostic criteria. The statistical significance level was set at 0.05 for a two-
sided test.

RESULTS
Demographic and clinical characteristics
This study recruited 207 patients with HBV-related ACLF, of whom 157 were in the survival group. The 
proportion of male patients was higher in the survival group (130, 82.8%) compared to the group in 
which patients died (27, 54.0%). On the other hand, patients who survived were on average 10 years 
younger compared to those who died. Specific patient demographic and clinical characteristics are 
shown in Table 1.

Univariate analysis of factors affecting short-term prognosis in HBV-related ACLF
Univariate analysis revealed significant differences in several parameters, including age, disease 
condition, and biochemical profile as summarized in Table 1. PLT, Tbil, BUN, NLR, HBsAg, HBeAg, 
AFP, GP73, INR, stage of liver failure, classification of liver failure, and incidence of complications 
(pulmonary infection, hepatic encephalopathy, spontaneous bacterial peritonitis, hepatorenal syndrome, 
and upper gastrointestinal bleeding) differed significantly between the two groups (P < 0.05) (Table 1).

Cox regression analysis of factors affecting short-term prognosis in HBV-related ACLF
Independent variables were included in the collinearity analysis. The tolerance of each variable was 
greater than 0.1, and the variance inflation factor was less than 10, showing no obvious multicollinearity 
amongst the variables. Amongst factors included in the Cox analysis, GP73, stage of liver disease, 
pulmonary infection, hepatorenal syndrome, and HBsAg were independent risk factors for short-term 
prognosis in patients with HBV-related ACLF (P < 0.05) (Table 2).

Establishment of prognostic model (GP73-ACLF)
The formula for calculating the predicted survival 3 mo after diagnosis, derived from binary logistics 
regression, was Logit(P) = Ln(P/1-P) = 0.013 × (GP73 ng/mL) + 1.907 × (middle stage of liver failure) + 
4.146 × (late stage of liver failure) + 0.734 × (pulmonary infection) + 22.320 × (hepatorenal syndrome) - 
0.529 × (HBsAg) - 5.224. In this case, P represents the survival probability of patients after 3 mo. A score 
of 1, in the case of 1-P, indicates that the patient has advanced stage of liver disease, pulmonary 
infection, and hepatorenal syndrome. If other factors, as mentioned previously, were existent, a score of 
0 (as to read “0-P”) was applied instead. This multifactor model displayed good fitting of data based on 
the Hosmer-Lemeshow test (P = 0.467).

ROC curve analysis of the GP73-ACLF prognostic model
Results from the GP73-ACLF prognostic model were compared with those obtained using MELD and 
MELD-Na scores (Figure 1). The specific ROC curve analysis values for the models are shown in 
Table 3. The predictive efficacy of the GP73-ACLF score was significantly better than those of MELD 
and MELD-Na scores in patients with HBV-related ACLF (P < 0.05) (Table 4).
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Table 1 Demographic and clinical characteristics

Survival group (n = 157) Death group (n = 50) P value

Age (yr) 40 (32, 48) 51(39, 55) 0.000

Gender (male, %) 130/157, 82.8 42/50, 84.0 0.844

Classification of liver failure (%) 0.006

A 116/157, 73.89 29/50, 58.00

B 92/157, 58.60 16/50, 32.00

C 2/157, 1.27 5/50, 10.00

Stage of liver failure (%) 0.000

Early 101/157, 64.33 5/50, 10.00

Middle 42/157, 26.75 13/50, 26.00

Late 14/157, 8.92 32/50, 64.00

Complications (%)

Pulmonary infection 39/157, 24.84 24/50, 48.00 0.003

Hepatic encephalopathy 10/157, 6.37 23/50, 46.00 0.000

Spontaneous bacterial peritonitis 10/157, 6.37 11/50, 22.00 0.005

Hepatorenal syndrome 0/157, 0 4/50, 8.00 0.003

Upper gastrointestinal hemorrhage 2/157, 1.27 6/50, 12.00 0.003

PLT (109/L) 128 (102, 154.50) 103 (87.50, 153) 0.044

ALB (g/dL) 3.28 ± 0.50 3.21 ± 0.53 0.381

Tbil (mg/dL) 13.55 (9.59, 19.88) 17.19 (12.36, 25.65) 0.011

ALT (U/L) 948.50 (400, 1984.7) 838.8 (331.40, 1705.78) 0.626

AST (U/L) 687.90 (273.85, 1258.50) 721.50 (252.50, 1554.35) 0.800

CHE (U/L) 4359 (3288, 5429) 3898 (2786.75, 5029.50) 0.197

Glu (mmol/L) 4.26 (3.65, 5.23) 4.64 (3.73, 5.75) 0.276

BUN (mg/dL) 9.08 (7.21, 12.30) 10.97 (8.42, 15.16) 0.014

Cr (mg/dL) 0.73 (0.61, 0.84) 0.76 (0.62, 0.94) 0.309

Na (mmol/L) 136.30 (134.30, 138.00) 135.22 (132.48, 138.33) 0.172

NLR 2.66 (1.89, 4.05) 4.00 (2.42, 6.43) 0.000

INR 1.83 (1.65, 2.13) 2.23 (1.93, 3.18) 0.000

HBsAg (log10IU/L) 3.70 (3.31, 3.91) 3.23 (2.65, 3.74) 0.001

HBeAg positive (%) 89/157 (56.70) 16/50 (32.00) 0.002

HBV-DNA (log10IU/L) 6.34 (5.14, 7.46) 6.39 (4.87, 7.82) 0.698

AFP (ng/mL) 63.15 (15.35, 204) 16.18 (6.79, 48.33) 0.000

GP73 (ng/mL) 237.92 (208.84, 309.79) 305.83 (215.32, 366.49) 0.003

AFP: Alpha-fetoprotein; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen; CHE: 
Cholinesterase; Cr: Creatinine; Glu: Blood glucose; GP73: Golgi protein 73; HBV: Hepatitis B virus; INR: International normalized ratio; NLR: Neutrophil-
to-lymphocyte ratio; PLT: Platelet count; Tbil: Total bilirubin.

DISCUSSION
The current treatment of HBV-related ACLF mainly relies on use of drugs, artificial liver support 
therapy, and liver transplantation. Liver transplantation remains the only effective approach to manage 
HBV-related ACLF[1]. In China, the scarcity of liver donors, and concerns due to post-surgical complic-
ations and continuous postoperative immunotherapy present hurdles in the application of liver 
transplantation to varying degrees. Therefore, early and accurate judgment of the severity and 
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Table 2 Cox regression analysis of factors affecting short-term prognosis in hepatitis B virus-related acute-on-chronic liver failure

B SE Wald HR P value 95%CI

GP73 (ng/mL) 0.009 0.002 23.872 1.009 0.000 1.005-1.013

Stage of liver failure (middle) 1.621 0.529 9.373 5.056 0.002 1.792-14.269

Stage of liver failure (late) 3.106 0.490 401.135 22.335 0.000 8.544-58.388

Pulmonary infection 0.721 0.298 5.832 2.056 0.016 1.145-3.690

Hepatorenal syndrome 1.924 0.646 8.867 6.847 0.003 1.930-24.291

HBsAg -0.371 0.140 6.998 0.690 0.008 0.524-0.908

CI: Confidence interval; GP73: Golgi protein 73; HR: Hazard ratio; SE: Standard error; B: Beta (Regression coefficient).

Table 3 Receiver operating characteristic curve analysis of the prognostic model

Prognostic 
model

Area under 
curve 95%CI Sensitivity Specificity Youden’s 

index
Positive predictive 
value

Negative predictive 
value

MELD 0.699 0.631-
0.761

0.652 0.543 0.196 31.24 82.80

MELD-Na 0.734 0.668-
0.793

0.684 0.554 0.238 32.81 84.63

GP73-ACLF 0.916 0.870-
0.950

0.816 0.597 0.413 39.20 91.06

ACLF: Acute-on-chronic liver failure; CI: Confidence interval; GP73: Golgi protein 73; MELD: Model for End-Stage Liver Disease.

Table 4 Comparison of prediction effectiveness between different prognostic models

Prognostic model Difference in area 95%CI Z P value

GP73-ACLF vs MELD 0.217 0.122-0.312 4.487 < 0.0001

GP73-ACLF vs MELD-Na 0.183 0.087-0.278 3.746 0.0002

MELD vs MELD-Na 0.035 -0.018 to 0.087 1.286 0.198

ACLF: Acute-on-chronic liver failure; CI: Confidence interval; GP73: Golgi protein 73; MELD: Model for End-Stage Liver Disease.

prognosis of HBV-related ACLF patients is essential for the development of a suitable clinical treatment 
plan.

The development of HBV-related ACLF involves various cytokines. The study of these cytokines is 
helpful in understanding the pathogenesis of HBV-related ACLF. In this study, univariate analysis 
showed that age, PLT, Tbil, BUN, NLR, HBsAg, HBeAg, AFP, GP73, INR, stage of liver failure, classi-
fication of liver failure, and incidence of complications were associated with survival outcomes 3 mo 
after diagnosis. Tbil and INR have been recognized as prognostic indicators of viral hepatitis-associated 
liver failure[3]. As liver damage worsens, the liver's ability to clear endotoxins decreases. The accumu-
lation of endotoxin in turn induces platelet aggregation and their subsequent activation and damage, 
resulting in a decrease in platelet count. On the other hand, hypersplenism secondary to cirrhosis can 
also cause a decrease in platelet count. Therefore, platelet level can reflect liver function and the degree 
of cirrhosis, to a certain extent. The results of this study suggest that platelets may play a role in 
predicting the prognosis of chronic subacute liver failure.

Similar findings were found in studies on NLR, which was significantly higher in ACLF patients than 
in patients with chronic hepatitis B at admission. Furthermore, NLR was associated with the severity of 
the disease and 3-mo mortality[12]. The increase in NLR in patients in the death group was mainly due 
to a decrease in the number of lymphocytes. NLR reflected the severity of inflammation, and in patients 
with malignancies, NLR was markedly increased in peripheral blood and significantly decreased after 
receiving treatment[13]. In patients with HBV-related ACLF, changes in NLR during treatment may be 
used as an indicator to determine the prognosis.
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Figure 1 Receiver operating characteristic curve analysis of the prognostic model. ACLF: Acute-on-chronic liver failure; GP73: Golgi protein 73; 
MELD: Model for End-Stage Liver Disease.

This study showed that age and hepatic encephalopathy were independent predictors of short-term 
prognosis in patients with HBV-related ACLF, consistent with previous studies[14,15]. GP73 is 
expressed in the hilar bile duct epithelial cells, with little or no expression in normal liver cells, and 
increased in autoimmune hepatitis, hepatitis B, or C virus infection[16]. Iftikhar et al[9] found that GP73 
was mainly derived from hepatocytes and activated hepatic stellate cells, suggesting that serum GP73 
could better reflect the pathological changes of the liver[9]. An increasing number of current studies 
have confirmed that GP73, as a liver cancer marker, has increased cellular expression levels in acute or 
chronic liver disease, and that serum GP73 levels gradually increased in patients with aggravated 
inflammation[17]. In the current study, GP73 was also confirmed as an independent predictor of short-
term prognosis in HBV-related ACLF. High GP73 expression by hepatocytes has been associated with 
liver inflammation resulting from an HBV-induced immune response[18]. However, this association 
coexisted in viral and non-viral liver diseases[9]. In patients with chronic hepatitis B, serum GP73 levels 
were not associated with HBeAg status or HBV-DNA levels[17]. Although the exact mechanism of GP73 
on liver injury is not clear, studies have shown that GP73-deficient mice are more likely to develop 
severe liver cell injury, suggesting that GP73 levels have a certain role in predicting the severity of liver 
injury[19].

Current prognostic evaluation models for liver failure include CTP score, MELD score, MELD-Na 
score, and KCH criteria. In one study, the evaluation of ascites and hepatic encephalopathy in CTP score 
was subjective, and the prognosis of patients in the same grade varied greatly. This limits the 
application of the model predicting prognosis among patients with liver failure[20]. MELD score was 
first used for the short-term prognostic assessment of patients undergoing transjugular portosystemic 
shunting and was modified to rely on objective experimental parameters to distinguish the severity of 
the patient's condition[21]. In recent years, MELD score has been widely used to predict the mortality of 
patients with end-stage liver disease, and many studies have used it to assess the prognosis of HBV-
related ACLF[22]. However, MELD score did not take liver failure-related complications, such as 
hepatic encephalopathy and gastrointestinal bleeding, into account. At present, the most widely used 
prognostic model for liver failure, KCH criteria, had the strongest predictive power and high specificity, 
and can also be used to evaluate patients undergoing liver transplantation, but the sensitivity was 
relatively poor[6]. In this study, the area under the ROC curve of the GP73-ACLF model for prognostic 
prediction of HBV-related ACLF patients reached 0.916, with a sensitivity of 81%, specificity of 60%, 
positive predictive value of 39%, and negative predictive value of 91%, which was higher than that of 
the MELD score and MELD-Na score. Moreover, the model could accurately determine whether 
patients with HBV-related ACLF require liver transplantation as a treatment approach in the short term. 
This can be reassessed based on disease progression.

Our study, despite offering promising insights, suffers some limitations. First, this was a single-center 
retrospective study with a small sample size that may not be generalized. Second, the specificity (60%) 
of the GP73-ACLF model was only modest; this can negatively affect the predictive power of the model. 
Notably, however, the specificity of the GP73-ACLF model was significantly improved by combining it 
with the KCH criteria.
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CONCLUSION
Overall, GP73, stage of liver disease, pulmonary infection, hepatorenal syndrome, and HBsAg are 
independent risk factors for short-term prognosis in patients with HBV-related ACLF. In addition, the 
GP73-ACLF model displays good predictive value for clinical outcomes in the short term.

ARTICLE HIGHLIGHTS
Research background
Acute-on-chronic liver failure (ACLF) refers to a syndrome precipitated by sudden worsening of chronic 
liver disease, seen as severe acute jaundice, coagulopathy, and other manifestations of liver failure. The 
short-term mortality rate of ACLF is 50%-90%.

Research motivation
Early and accurate assessment of disease severity and short-term prognosis in patients with ACLF can 
help determine the timing of liver transplantation, which can significantly improve the survival rate of 
patients with ACLF.

Research objectives
To explore the independent predictors of short-term prognosis in patients with hepatitis B virus (HBV)-
related ACLF and to establish a predictive short-term prognosis model for HBV-related ACLF.

Research methods
Patients were divided into either a survival group or a death group according to their survival 3 mo 
after diagnosis. Data of relevant observation indicators of patients were retrospectively collected and 
analyzed. After determining the influencing factors of short-term prognosis, a prognostic model was 
established based on binary logistics regression and the prediction value of this model was tested by 
comparing with selected classical prognostic models.

Research results
Univariate analysis showed significant differences in age, platelet count, total bilirubin, blood urea 
nitrogen, neutrophil-to-lymphocyte ratio, HBsAg, alpha-fetoprotein, Golgi protein 73 (GP73), interna-
tional normalized ratio, stage of liver failure, classification of liver failure, and incidence of complic-
ations between the groups. In addition, GP73, stage of liver failure, pulmonary infection, hepatorenal 
syndrome, and HBsAg were independent risk factors for short-term prognosis in patients with HBV-
related ACLF. The predictive efficacy of the GP73-ACLF score prognostic model was significantly better 
than those of both the Model for End-Stage Liver Disease (MELD) and MELD-Na score models.

Research conclusions
The GP73-ACLF model has good predictive value, while GP73, stage of liver disease, pulmonary 
infection, hepatorenal syndrome, and HBsAg are independent risk factors for short-term prognosis in 
patients with HBV-related ACLF.

Research perspectives
Combined with the King’s College Hospital Criteria, the low specificity of GP73-ACLF prognostic 
model can be greatly enhanced; this is worth verifying in subsequent studies.
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