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Abstract

AIM: To establish a clinical scoring model to predict
risk of acute-on-chronic liver failure (ACLF) in chronic
hepatitis B (CHB) patients.

METHODS: This was a retrospective study of 1457
patients hospitalized for CHB between October 2008
and October 2013 at the Beijing Ditan Hospital, Capital
Medical University, China. The patients were divided
into two groups: severe acute exacerbation (SAE)
group (7 = 382) and non-SAE group (7 = 1075). The
SAE group was classified as the high-risk group based
on the higher incidence of ACLF in this group than in
the non-SAE group (13.6% vs 0.4%). Two-thirds of
SAE patients were randomly assigned to risk-model
derivation and the other one-third to model validation.
Univariate risk factors associated with the outcome
were entered into a multivariate logistic regression
model for screening independent risk factors. Each
variable was assigned an integer value based on
the regression coefficients, and the final score was
the sum of these values in the derivation set. Model
discrimination and calibration were assessed using area
under the receiver operating characteristic curve and
the Hosmer-Lemeshow test.

RESULTS: The risk prediction scoring model included
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the following four factors: age = 40 years, total
bilirubin = 171 umol/L, prothrombin activity 40%-60%,
and hepatitis B virus DNA > 10’ copies/mL. The sum
risk score ranged from 0 to 7; 0-3 identified patients
with lower risk of ACLF, whereas 4-7 identified patients
with higher risk. The Kaplan-Meier analysis showed
the cumulative risk for ACLF and ACLF-related death
in the two risk groups (0-3 and 4-7 scores) of the
primary cohort over 56 d, and log-rank test revealed
a significant difference (2.0% vs 33.8% and 0.8%
vs 9.4%, respectively; both 2 < 0.0001). In the
derivation and validation data sets, the model had
good discrimination (C index = 0.857, 95% confidence
interval: 0.800-0.913 and C index = 0.889, 95%
confidence interval: 0.820-0.957, respectively) and
calibration demonstrated by the Hosmer-Lemeshow
test (> = 4.516, P = 0.808 and »* = 1.959, P = 0.923,
respectively).

CONCLUSION: Using the scoring model, clinicians can
easily identify patients (total score = 4) at high risk of
ACLF and ACLF-related death early during SAE.

Key words: Acute-on-chronic liver failure; Chronic
hepatitis B; Prediction model; Risk score; Severe acute
exacerbation

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Acute-on-chronic liver failure (ACLF) is a
severe life-threatening clinical syndrome characterized
by liver failure and associated with an extremely
high mortality if liver transplantation or artificial liver
support is not available. Early diagnosis might allow for
effective patient risk stratification and more appropriate
medical care. However, previous studies on severe
acute exacerbation of ACLF have focused on the clinical
outcomes, and global uniform standards and correlation
studies for predicting ACLF occurrence are lacking. We
developed a clinical scoring model to predict the risk of
ACLF early in patients with chronic hepatitis B.
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INTRODUCTION

Chronic hepatitis B (CHB) is a significant global health
threat with more than 350 million people infected™!.
In the natural history of chronic hepatitis B virus
(HBV) infection, severe acute exacerbation (SAE) is
not uncommon. It is characterized by high serum
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alanine aminotransferase (ALT) levels, jaundice, and
coagulopathy, and has a cumulative incidence of
10%-30% annually™®!. The exacerbations can be mild,
but some patients may progress to acute-on-chronic
liver failure (ACLF) and even death®”.

ACLF is a severe, life-threatening clinical syndrome
characterized by liver failure and is associated with
multiple end-organ failure™, Liver transplantation is
the only definitive therapy available to salvage this
group of patients, however, this is not readily available
or feasible in many parts of the world where HBV is
highly endemic. Therefore, for early diagnosis and
treatment, it is necessary to determine the risk factors
and assess the risk of ACLF. However, global uniform
standards and correlation studies for predicting ACLF
occurrence are lacking.

In the present study, we analyzed the clinical data
of patients hospitalized for CHB at the Beijing Ditan
Hospital, Capital Medical University, China over a five-
year period (from October 2008 to October 2013). The
aims of this study were to identify the independent risk
factors for ACLF, to develop a risk prediction model to
identify patients at an increased risk of ACLF, and to
facilitate implementation of preventive strategies.

MATERIALS AND METHODS

Study population
Patients with CHB hospitalized at the Beijing Ditan
Hospital, Capital Medical University, China, between
October 2008 and October 2013, were retrospectively
studied. The preliminary screening identified 1693
patients with ALT levels elevated to > 5 times the
upper limit of normal (ULN; 40 IU/L) with complete
clinical, laboratory, imaging, and follow-up data.
Patients who did not meet the research standards were
excluded (n = 236). A total of 1457 patients were
enrolled in the study and were subsequently divided
into either the SAE or non-SAE group (Figure 1).
Patients enrolled in the study had no coinfection
with hepatitis A, C, D, or E viruses or other viruses
including HIV, cytomegalovirus, and Epstein-Barr virus,
hepatocellular carcinoma (HCC), liver decompensated
cirrhosis, alcoholic liver disease, drug-induced hepatitis,
autoimmune hepatitis, Wilson disease, jaundice caused
by biliary obstruction, prolonged prothrombin time (PT)
induced by blood system disease, or serious diseases
involving other organ systems, and were not pregnant.

Diagnostic criteria of SAE and ACLF

The inclusion criteria for the present study were based
on those proposed by Fujiwara et al*’ and Wang et
al™ and the consensus recommendations of the
Asian Pacific Association for the Study of the Liver
(APASL 2008; India)™", with minor modifications.
The criteria for SAE of CHB were as follows: (1)
presence of hepatitis B surface antigen for > 6 mo
before hospitalization; (2) ALT > 5 x ULN (200
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Figure 1 Outline of the screening and case selection protocol. ACLF: Acute-on-chronic liver failure; CHB: Chronic hepatitis B; HAV: Hepatitis A virus; HCV:
Hepatitis C virus; PTA: Prothrombin activity; SAE: Severe acute exacerbation; ULN: Upper limit of normal.

IU/L); and (3) total bilirubin (TBil) = 5 x ULN (85
umol/L) or prothrombin activity (PTA) 40%-60%.
ACLF was defined as the recent development of
jaundice (TBil = 5 x ULN) and coagulopathy [PTA
< 40% or international normalized ratio (INR) of PT
= 1.5], complicated within 4 wk by ascites and/or
encephalopathy in a patient with previously diagnosed
or undiagnosed chronic liver disease.

Treatment schedule

All patients received standard medical treatment
except for liver transplantation, including bed rest,
liver-protective treatment, energy supplements
and vitamins, intravenous infusion of plasma and
albumin, maintaining water-electrolyte and acid-base
equilibrium, and preventing and treating complications.
Antiviral therapy, including lamivudine, adefovir
dipivoxil, entecavir, or telbivudine, was administered
according to HBV replication levels, financial condition,
and the willingness of the patient.

Candidate predictor variables

Retrospectively collected data included patient
demographics; clinical and laboratory variables
including PT, PTA, INR, white blood cell count, neutro-
phil count, lymphocyte count, serum potassium,
sodium, creatinine, alpha-fetoprotein, aspartate transa-
minase, ALT, TBil, albumin, cholinesterase, hepatitis
B e antigen, and HBV DNA levels; and imaging
findings. Baseline data were the data obtained at the
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first diagnosis from computerized and paper medical
records. In addition, the severity of liver disease was
assessed using the Model for End-Stage Liver Disease
(MELD) score and the Child-Turcotte-Pugh (CTP)
score. The MELD score was calculated according to the
following formula: MELD score = 3.78 x In[TBil (mg/
dL)] + 11.2 x In[INR] + 9.57 x In[Cr (mg/dL)] + 6.43
x (constant for liver disease etiology = 0 if cholestatic
or alcoholic, otherwise = 1)!*3, The modified CTP
score included five parameters: TBil level, albumin
level, PT, and the presence and severity of ascites and
encephalopathy™,

Statistical analysis

Statistical analysis to identify risk factors was performed
using SPSS version 19.0 (IBM Corp., Armonk, NY,
United States). Patient characteristics were compared
between patients with and without ACLF and between
the derivation and validation samples using the
2> or Fisher’s exact tests for categorical variables
and the t test or Mann-Whitney U test for variables
with an abnormal distribution. Percentages were
reported to describe categorical variables, mean +
SD were reported to describe the normally distributed
continuous variables, and medians with interquartile
ranges were reported for continuous variables with
skewed distributions. Logistic regression analysis was
used for multivariate analysis. In the development
of risk prediction models for ACLF, the regression
coefficients of the predictors were converted to integer
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risk scores by rounding the quotient from dividing the
regression coefficients, and the final score was the sum
of these values. Model discrimination and calibration
were assessed using the area under the receiver
operating characteristic (ROC) curve (C statistic) and
the Hosmer-Lemeshow test. The cutoff sensitivity
and specificity of the risk score were calculated, and
the patients were divided into high-risk and low-
risk groups. The Kaplan-Meier method was used to
compare the cumulative risk for ACLF and death in
the two groups, and the significance of difference was
tested with the log-rank test. P < 0.05 was considered
statistically significant.

The statistical methods of this study were reviewed
by Gang Wan from the Statistics Section of Beijing
Ditan Hospital, Capital Medical University.

RESULTS

Patient characteristics
Of the 1693 patients who were seropositive for
hepatitis B surface antigen at the time of study entry,
the following were excluded by imaging (abdominal
ultrasound, CT, and magnetic resonance imaging):
153 with liver decompensated cirrhosis, 54 with liver
failure at admission, 11 with HCC, four with biliary
obstruction, and nine who were pregnant. Patients
coinfected with hepatitis A virus (n = 2), and hepatitis
C virus (n = 3) were excluded using serologic assays.
A total of 1457 patients were enrolled in the study.
Patients were divided into SAE (n = 382) and non-
SAE (n = 1075) groups. In the non-SAE group,
4/1075 (0.37%) patients progressed to ACLF after
admission to the hospital. However, in the SAE group,
52/382 (13.61%) patients developed ACLF (Figure
1). Additionally, the mean number of days between
hospital admission and development of ACLF was 9 d
(range, 2-34 d), and the rate of ACLF-related death
(n = 15) was 28.8% in the SAE group. The ACLF
incidence was significantly higher in the SAE group
than in the non-SAE group (P < 0.001) (Figure 1).
Given the low incidence of ACLF in the non-SAE
group, we mainly focused on the SAE group. Using
univariate analysis, we compared patients with ACLF
to those without ACLF in the SAE group and found that
they were older, had worse underlying diseases, had
lower PTA and albumin and sodium levels, and higher
TBil and HBV DNA levels (Table 1). With multivariate
analysis of the primary cohort, only age = 40 years,
TBil = 171 pmol/L (10 x ULN), PTA 40%-60%, and
HBV DNA > 10’ copies/mL remained independent risk
factors for ACLF (Table 2).

Derivation of risk prediction model

All patients with SAE were randomly allocated into the
model derivation and validation sets at a 2:1 ratio.
ACLF risk predictors at study entry were comparable
between the model derivation and validation sets (P
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> 0.05). All the risk predictors included in the risk
prediction model were significantly associated with
outcome on forward logistic regression analyses (P
< 0.05). The regression coefficients of the predictors
in the risk prediction model were converted into
integer risk scores (Table 3). We arbitrarily assigned
the regression coefficient of 1.128 associated with
age = 40 years as equivalent to one risk point, and
divided each regression coefficient associated with the
different risk factor levels by 1.128 to determine the
number of risk points (rounded to one digit). The risk
score was the sum of the risk points from each of the
four risk factors in the range of 0 to 7. At the cutoff
point of 4 determined by ROC analysis, sensitivity
and specificity for ACLF occurrence were 88.6% and
72.2%, respectively, at the maximum Youden index.
The sum risk scores of 0-3 identified patients at lower
risk of ACLF (0%-4.7%), whereas the sum risk scores
of 4-7 identified patients at higher risk (26.0%-68.8%).
The score distributions in the derivation, validation,
and all patient populations were examined. Scores 6
and 7 were collapsed into a single category because of
the small number of patients in the score category of
7 (Figure 2A). The Kaplan-Meier analysis showed the
cumulative risk for ACLF in the two risk groups (0-3
and 4-7) of the primary cohort over 56 d, and log-rank
test revealed a significant difference (2.0% vs 33.8%,
P < 0.0001) (Figure 2B).

The relationship of the score model and ACLF-
related death was also evaluated. We observed that
the mortality rate gradually increased with increasing
score, from 0% in scores 0-2, 3.1% in score 3,
8.1% in score 4, and 10.5% in score 5, to 11.1% in
scores 6 and 7, in the primary cohort (Figure 3A).
The cumulative risk of ACLF-related death was also
significantly higher in the high-risk group (4-7) than
that in the low-risk group (0-3) (P < 0.0001) (Figure
3B).

Validation of risk prediction model

The prediction model discriminated patients who
developed ACLF from those who did not using the
C index of 0.857 in the derivation cohort [95%
confidence interval (CI): 0.800-0.913] and 0.889
in the validation cohort (95%CI: 0.820-0.957).
Model calibration was also good in both groups, as
demonstrated by the Hosmer-Lemeshow test (°
= 4,516, P = 0.808, and > = 1.959, P = 0.923,
respectively). Moreover, we used the area under the
ROC curve to compare the predictive value of this
score model with MELD and CTP scores. As shown in
Figure 4A, the C index was 0.857 for our score model
in the derivation cohort, 0.601 for MELD, and 0.593 for
CTP. In the validation cohort, the C index was 0.889
for our score model, 0.632 for MELD, and 0.646 for
CTP (Figure 4B). This indicates that this score model
was superior to MELD or CTP score in estimating the
risk of ACLF.
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Table 1 Baseline characteristics of the study cohort

Variables Total Non-ACLF ACLF P value
(n = 382) (n = 330) (n = 52)
Demographics
Sex
Female 60 (15.7) 49 (14.8) 11 (21.2) 0.245
Male 322 (84.3) 281 (85.2) 41 (78.8)
Age (yr)
<40 226 (59.2) 207 (62.7) 19 (36.5) <0.001°
=40 156 (40.8) 123 (37.3) 33 (63.5)
Underlying disease
HBYV carriers 98 (25.7) 93 (28.2) 5(9.6) 0.001°
CHB 255 (58.9) 217 (65.8) 38 (73.1)
Compensatory cirrhosis 29 (7.6) 20 (6.0) 9(17.3)
Biochemical indicators
ALT (U/L) 746.9 (338.1, 1229.0) 754.2 (361.6, 1215.7) 644.4 (324.9, 1430.6) 0.924°
AST (U/L) 448.0 (217.7, 836.1) 432.5 (216.1, 806.9) 529.4 (273.8, 960.9) 0.091°
TBil (umol/L)
<171 234 (61.3) 210 (63.6) 24 (46.2) 0.016
=171 148 (38.7) 120 (36.4) 28 (53.8)
PTA (%)
> 60 184 (48.1) 181 (54.8) 3(5.8) <0.001°
50.1-60 124 (32.5) 100 (30.3) 24 (46.1)
40-50 74 (19.4) 49 (14.9) 25 (48.1)
ALB* (g/L) 372+48 374+46 36.0+5.3 0.043'
CHE (U/L) 4801.8 +1645.5 4864.2 +1559.1 4666.2 +1840.4 0.420"
K (mmol/L) 3.91+0.44 3.92+0.44 3.90 +£0.41 0.826'
Na (mmol/L) 138.7+2.9 138.8+2.9 137.6+2.8 0.004"
Cr’ (umol/L) 67.6+14.5 67.6+12.7 67.1+£22.7 0.813"
Virology indicators
HBeAg’ (IU/mL)
Negative 88 (23.0) 73 (22.1) 15 (28.8) 0.368"
Positive 280 (73.3) 243 (73.6) 37 (71.2)
HBV DNA (copies/mL)
<10° 153 (40.1) 144 (43.6) 9 (17.3) <0.001
10°-10 104 (27.2) 93 (28.2) 11 (21.2)
>10 125 (32.7) 93 (28.2) 32 (61.5)

Data are presented as mean + SD, 1 (%), or median (interquartile range). 't test; % test or Fisher’s exact test; "Mann-Whitney U test; ‘One missing data;
5Eight missing data; *Fourteen missing data. ACLF: Acute-on-chronic liver failure; CHB: Chronic hepatitis B; ALB: Albumin; ALT: Alanine transaminase;
AST: Aspartate transaminase; HBV: Hepatitis V virus; HBeAg: Hepatitis B e antigen; TBil: Total bilirubin; PTA: Prothrombin activity; ALB: Albumin; CHE:
Cholinesterase; K: Potassium; Na: Sodium; Cr: Creatinine.

Table 2 Forward multivariate logistic regression analysis of DISCUSSION
significant variables
There is increasing interest in predicting the probability
Variables Odds ratio 95%Cl P value of adverse events for various medical purposes.
Lower  Upper Accurately predicting the probability of adverse events

Age () allows for effective patient risk stratification, thus
<40 Reference permitting more appropriate medical care. It is well
> 40 2.859 1.399 5.840 0.004 established that SAE of CHB may lead to liver failure

TBil (umol/L) with potential severe and even lethal consequencest®”’.
<171 Reference An estimated 40%-50% of hepatitis B e-antigen-
=171 2.894 1.408 5946  0.004 o ) .

PTA (%) positive patients can undergo the immune clearance
> 60 Reference phase and partly develop SAE!*., A three-month
50.1-60 10.19 2894 35882 <0.001 mortality has been reported in > 50% of cases of HBV-
40-50 26285 7311 94499 <0.001 ACLF without liver transplantation™®!, The majority

HBVDNA (copies/mL) of the research on SAE or ACLF focuses on the
<10 Reference .. . . . .

105107 1929 0,601 5380 0210 clinical outcomes; epidemiologic data regarding the

>10 715 2918 17523 <0001 progression of SAE to ACLF, for use in predicting the
ACLF risk, are poorly documented.

HBV: Hepatitis V virus; CI: Confidence interval; PTA: Prothrombin This study is believed to be the first to focus on the

activity; TBil: Total bilirubin. occurrence and prediction of ACLF. Our data showed
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Table 3 Regression coefficients and integer risk scores of

acute-on-chronic liver failure predictors estimated from the
derivation set

ACLF predictors Regression P value Risk score
coefficient
Age = 40 (yr) 1128 0.010 1
TBil = 171 (umol/L) 1.237 0.007 1
PTA (%)
50.1-60 2.158 0.001 2
40-50 2.868 <0.001 ]
HBV DNA > 107 (copies/mL) 1.946 <0.001 2
Opverall risk level ACLF rate Total score
Low risk 0%-4.7% 0-3
High risk 26.0%-68.8% 4-7

The regression coefficient 1.128 is considered as one risk point. ACLF:
Acute-on-chronic liver failure; HBV: Hepatitis V virus; PTA: Prothrombin
activity; TBil: Total bilirubin.
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Derivation 0/37 0/46 1/37 2/43 13/50 8/26 11/16
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All patients 0/57 0/62 1/60 4/65 17/74 12/38 18/27
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Figure 2 Risk for acute-on-chronic liver failure in patients with severe
acute exacerbation with different scores. A: The bars show the proportion of
acute-on-chronic liver failure (ACLF) for each score category in the derivation,
validation, and all-patient populations; B: Kaplan-Meier method compared the
cumulative risk for ACLF between the low-risk (0-3 scores) and high-risk (4-7
scores) groups in the all-patient cohort.

that 13.6% (52/382) of SAE patients progressed to
ACLF and that 28.8% (15/52) of those died of ACLF-
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Figure 3 Risk for acute-on-chronic liver failure-related death of patients
with severe acute exacerbation with different scores. A: The bars show
the proportion of acute-on-chronic liver failure (ACLF)-related death for each
score category in the all-patient cohort; B: Kaplan-Meier method compared the
cumulative risk of ACLF-related death between the low-risk (0-3 scores) and
high-risk (4-7 scores) groups in the all-patient cohort.

related causes within 56 d. In patients hospitalized for
SAE receiving early intervention, the ACLF mortality
rate in the present study decreased by > 14.5%
compared to the ACLF mortality rate (43.3%) in
our previous study!’). Univariate and multivariate
analyses identified the following four early warning
and monitoring indicators: age = 40 years, TBil =
171 pmol/L (10 x ULN), PTA 40%-60%, and HBV DNA
> 10’ copies/mL. We developed a risk score prediction
model after ascribing different weights to each factor.
Using these routinely available clinical data, the model
facilitated identification of patients (total score = 4) at
high risk for ACLF and ACLF-related death early in the
course of SAE.

Several prognostic models of liver failure outcome
include age as an important epidemiologic risk
factor''®!, The most widely used prognostic model, the
King’s College Hospital criteria, includes age = 40
years as an indicator of adverse outcome in patients
with a non-acetaminophen etiology!*®.. To date, how
the liver is affected by increasing age has not been
fully elucidated™; however, some studies have
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Figure 4 Area under the receiver operating characteristic curves of different score models for patients with severe acute exacerbation in the derivation
and validation sets. A: C indices for the score model in the derivation cohort; B: C indices for the score model in the validation cohort. CTP: Child-Turcotte-Pugh;

MELD: Model for End-Stage Liver Disease.

confirmed that liver volume and hepatic blood flow
decrease™ and hepatic metabolism and hepatocyte
morphology change'®*” with aging. In our study, we
observed that patients = 40 years of age were more
likely to progress to ACLF.

The main mechanisms of hepatocellular jaundice
are the decreased ability of cytosolic unconjugated
bilirubin-binding proteins (e.g., ligandin) and UDP-
glucuronic acid transferase to take up and bind cytosolic
unconjugated bilirubin. In addition, other processes
such as hepatocellular and hepatic lobule damage that
cause exudative and edema-like lesions, could reduce
the excretion of conjugated bilirubin®®*. As such, serum
bilirubin level is an important indicator of the extent of
hepatocellular damage and necrosis. The results of this
study demonstrate that patients with higher TBil levels
(= 171 ymol/L; 10 x ULN) had a higher relative risk
of ACLF onset.

PTA is recognized as a reliable marker of the protein
synthetic function of the liver and, thus, a marker of
the hepatic functional reserve. It is included in many
authorized criteria for the diagnosis of liver failure
and is used as an indication for liver transplantation
worldwide. However, it is rarely applied to predict
ACLF risk****?®)_In classifying the PTA of SAE patients,
we found that a PTA of 40%-60% was an important
independent risk factor for ACLF. In particular, the
risk score of 40%-50% PTA was triple that of other
independent risk factors, including age and TBil level.

Pretreatment HBV DNA level was closely related to
cirrhosis and HCC®* and could also be attributed
to the enhanced immune response in SAE, which led
to massive hepatocellular necrosis and clearance of
the majority of HBV. The results of aggravated liver
injury and decreased liver reservation could increase
the chance of mortality. Jeng et a*" found that serum
HBV DNA level was the only significant risk factor for
predicting hepatic decompensation in patients with
acute exacerbation of CHB. Hsu et al®” observed that
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pretreatment HBV DNA level stratified the risk of death
in patients with SAE of CHB before the manifestation
of overt liver failure. Consistent with these previous
studies, our analysis identified that patients in the
ACLF group tended to have a higher viral load; the risk
score of HBV DNA = 107 copies/mL was double that of
other independent risk factors including age and TBiIl
level, highlighting the significance of pretreatment HBV
DNA level in predicting ACLF risk.

A potential limitation of this study was that it was
a retrospective, single-center study. Stratification
of continuous variables as well as conversion of the
regression coefficients to score point values, although
necessary for clinical practicality, could be assumed to
have resulted in a loss of information and decreased
model accuracy. Therefore, larger, prospective,
randomized studies are required to confirm the results.

In conclusion, a risk score model using routinely
collected clinical data to predict the risk of ACLF and
ACLF-related death in patients hospitalized with
SAE of CHB has excellent prediction accuracy and
discriminatory ability. This model might be useful as
a tool in identifying those patients at the highest risk
of ACLF and in guiding monitoring and treatment
decisions.

COMMENTS

Background

Acute-on-chronic liver failure (ACLF) is a severe life-threatening clinical
syndrome characterized by liver failure and is associated with high mortality
if liver transplantation or artificial liver support is not available. Therefore, for
early diagnosis and treatment, it is necessary to determine the risk factors and
assess the risk of ACLF.

Research frontiers

The previous research on the severe acute exacerbation (SAE) or ACLF
focuses on the clinical outcomes; epidemiologic data regarding the progression
of SAE to ACLF, for use in predicting the ACLF risk, are poorly documented.
Innovations and breakthroughs

This study developed a risk score model using routinely collected clinical data
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to predict the risk of ACLF and ACLF-related death in patients hospitalized with
SAE of chronic hepatitis B that was superior to the Model for End-stage Liver
Disease and Child-Turcotte-Pugh scores.

Applications

The risk score model might be useful as a tool in identifying those patients (total
score = 4) at the highest risk of ACLF and in guiding monitoring and treatment
decisions early in the course of SAE.

Terminology

According to the diagnostic criteria of ACLF recommended by the Asian Pacific
Association for the Study of the Liver: acute hepatic insult manifesting as
jaundice (serum bilirubin > 85 umol/L) and coagulopathy (prothrombin activity <
40% or international normalized ratio of prothrombin time = 1.5), complicated
within 4 wk by ascites and/or encephalopathy in patients with previously
diagnosed or undiagnosed chronic liver diseases.

Peer-review

This study gives a clinical score model that can easily be applied to predict the
risk of ACLF in patients with chronic hepatitis B. It is important for predicting
the risk of ACLF and ACLF-related death early in the course of SAE. The
sample size is adequate and statistical methods are accurate. The quality of the
manuscript's presentation and readability are good.
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