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Abstract

Purpose This study aimed to evaluate the efficacy and

safety of entecavir, lamivudine and telbivudine for treating

patients with HBV-ACLF and to validate the Tongji

prognostic predictor model (TPPM) in these patients.

Methods In this retrospective study, we enrolled 283

patients with HBV-ACLF (100 treated with entecavir, 98

treated with lamivudine and 85 treated with telbivudine).

There were no significant differences in baseline clinical

and virological characteristics among patients treated with

entecavir, telbivudine or lamivudine.

Results There were no significant differences in the 4-

and 12-week survival rates of entecavir-, telbivudine- and

lamivudine-treated patients (79.00, 81.18 and 86.73 %,

respectively, at 4 weeks; 67.00, 65.88 and 73.47 %,

respectively, at 12 weeks). Patients in all three groups

achieved an improvement in the model for end-stage liver

disease (MELD) score. Using the Hosmer-Lemeshow test,

the validation of the TPPM score for HBV-ACLF dem-

onstrated a good degree of fit with disease prognosis. Based

on this unique group of patients, the TPPM score with an

AUC of 0.787 was superior to the MELD score, which had

an AUC of 0.736 in the prediction of 12-week mortality.

The TPPM had an AUC of 0.733, and the MELD score had

an AUC of 0.672 in the prediction of 4-week mortality.

Using a cutoff value of 0.22 for 12-week mortality pre-

diction by the TPPM, the positive predictive value was

49.66 %, with a negative predictive value of 89.55 %.

Conclusion Treatment with nucleoside analogs including

entecavir, lamivudine and telbivudine prevented disease

progression and increased the survival of patients with HBV-

ACLF. Validation of the established TPPM scoring system

in this study confirmed its superior predictive value for HBV-

ACLF patients when compared with the MELD system.

Keywords HBV-ACLF � Antiviral therapy �
Nucleoside analogs � MELD � TPPM

Introduction

Hepatitis B virus (HBV) infection is a major public health

problem, especially in Asia, and the World Health Orga-

nization (WHO) reported approximately 350–400 million

cases of chronic HBV infection worldwide [1, 2]. In most

Asian countries, chronic hepatitis B infection constitutes

almost 70 % of the underlying liver disease in acute-on-

chronic liver failure (ACLF). Other morbidities included

alcoholic cirrhosis, autoimmune liver disease and genetic

metabolic disease. However, in China, HBV-related ACLF

accounts for more than 80 % of all ACLF cases. Compli-

cations such as spontaneous bacterial peritonitis (SBP,

25 %), hepatorenal syndrome (HRS, 12 %), hepatic

encephalopathy (HE, [20 %), upper gastrointestinal

bleeding, pneumonia and urinary tract infections are

common in ACLF patients and could increase mortality to

approximately 80 % in the absence of liver transplantation

[3–6]. Although a number of factors play a role in the

etiology and progression of HBV-ACLF, the syndrome is
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not well understood. There is currently no effective ther-

apeutic modality for patients with HBV-ACLF other than

liver transplantation [6, 7]. Most HBV-ACLF patients

receive symptomatic and supportive treatment, artificial

liver support systems, preventive treatment for complica-

tions, antiviral treatment, immunomodulatory regimens

and correction of coagulation disorders [3, 8, 9]. There has

been a recent focus on antiviral therapy to treat HBV-

ACLF [10, 11]. Based on Asian-Pacific Association for the

Study of the Liver (APASL) consensus, nucleoside analogs

such as entecavir, telbivudine and lamivudine have been

recommended since 2009 as antiviral therapy for HBV-

ACLF [12].

The challenge of finding liver donors makes the pre-

diction of prognosis very important during the management

of HBV-ACLF. Studies showed that HBV-ACLF patients

treated with nucleoside analogs (NAs) had a better prog-

nosis compared to the non-NA-treated group, and antiviral

therapy was an independent beneficial factor of survival

[13–15]. However, these studies failed to systematically

compare the efficacy of antiviral agents and to indicate the

optimal choice of nucleoside analog for HBV-ACLF

patients. We conducted this retrospective study to assess

the clinical efficacy of therapeutic NAs in HBV-ACLF

patients. We enrolled three groups of HBV-ACLF patients

who were treated for 12 weeks with entecavir, telbivudine

or lamivudine, respectively. Response to treatment was

evaluated based on clinical features and laboratory tests as

well as imaging examinations. We also compared survival

rates of the three groups.

The MELD score has been widely applied in liver

transplantation based on its simplicity, accuracy and

subjectivity of use in daily clinical practice. However, it

is not clear whether the MELD score is related to the

prognosis of patients with HBV-ACLF, and there is an

urgent need to improve the predictive accuracy of the

scoring model in HBV-ACLF. We previously demon-

strated the value of using the TPPM scoring system to

predict the prognosis of patients with HBV-ACLF [9].

The present study was conducted to validate our earlier

data.

Patients and methods

Patients

In this retrospective study, we enrolled 283 patients with

HBV-ACLF who were hospitalized at the Infectious Dis-

ease Department of Tongji Hospital, Tongji Medical Col-

lege, Huazhong University of Science and Technology,

between 2007 and 2011. We analyzed the clinical mani-

festations and laboratory tests of all 283 patients (253

males and 30 females). Patients were divided into three

groups: the entecavir group had 100 patients, the telbivu-

dine group had 85 patients, and the lamivudine group had

98 patients. All patients were NA-treatment naive. We set

the endpoint of observation as 12 weeks after initiation of

NAs treatment, since a number of patients primarily treated

with entecavir would choose another nucleoside analog at

12 weeks because of the high expense of entecavir.

All patients received standard medical treatment as well

as one of the oral nucleoside analogs (ETV, LAM or LdT).

The standard medications included but were not limited to

vitamin K1 (10 mg Qd), compound glycyrrhizin injection

(160 mg Qd), hepatocyte growth-promoting factors

(pHGF, 120 lg Qd), transmetil (1gQd) and artificial liver

support system (ALSS) with indications. The timing for

NA treatment was within 3 days of the patients’ hospital

administration with an HBV DNA positivity assay. A

selection of NAs was decided after an extensive discussion

between clinicians and patients based upon patients’

insurance condition and willingness. ALSS is a plasma

exchange system used to obtain more time for hepatocytes

to regenerate. Those patients with TBil [ 171 lmol/l were

recommended to receive plasma exchange (2,000 ml once

a week) using Plasauto IQ (Asahi Medical Co., Ltd.,

Tokyo, Japan). The proportions of patients who received

plasma exchanges were comparable among the three

groups. No significant differences in the total number of

plasma exchanges were observed among the three groups,

which demonstrated the minimal influence of plasma

exchange on the clinical outcome. Coagulation factors

were supplemented with fresh plasma and cryoprecitation,

which were regularly supplied via intravenous drip. Hos-

pitalized patients were closely monitored during treatment

for clinical manifestations of disease. Grade of hepatic

encephalopathy, impaired coagulation [international nor-

malized ratio (INR) and prothrombin time], and serum liver

enzyme and bilirubin levels were measured every week for

the first month and monthly thereafter. Telephone follow-

up calls after patients left the hospital helped to confirm the

continuation of nucleoside analogs and to record specific

survival times.

Diagnosis criteria of HBV-ACLF

Patients who met the diagnostic criteria and without exclu-

sion criteria were admitted to the study. HBV-ACLF diag-

nosis was based on both the local and Asian-Pacific criteria.

HBV-ACLF diagnostic criteria from the recommendations

of the APASL [12] included jaundice and coagulopathy,

complicated within 4 weeks by ascites and/or encephalop-

athy, in a patient with previously diagnosed or undiagnosed

chronic liver disease. The presence of jaundice [serum bili-

rubin[5 mg/dl (85 lmol/l)] and coagulopathy (INR[1.5 or
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prothrombin activity \40 %) is a mandatory criterion.

Ascites and/or encephalopathy were determined by experi-

enced physicians. Based on the Chinese criteria, HBV-

ACLF was defined as chronic decompensated liver disease,

serious debilitation and dysfunction of the alimentary tract,

with TBil[171 lmol/l or an increase of TBil[17.1 lmol/l/

day, and PTA \40 % [16]. HBsAg positivity for at least

6 months, serum bilirubin C5/dl (85 lmol/l) and INR C1.5

were additional criteria, consistent with the APASL recom-

mendations. At baseline, there were no significant differ-

ences for the proportions of patients with cirrhosis among the

three groups, 27.55 % (27/98) in LVD, 31.76 % (27/85) in

LdT and 28 % (28/100) in ETV-treated groups, respectively.

Biochemical tests including alanine aminotransferase (ALT)

or aspartate aminotransferase (AST), total bilirubin (TBIL),

albumin levels (ALB), serum creatine (sCR), blood urea

nitrogen (BUN), and INR as well as routine blood sugar and

electrolyte panels were performed by standard laboratory

procedures. All study patients were negative for IgM anti-

HAV, IgM anti-HEV and anti-HCV. HBV DNA was

detected and quantitated by polymerase chain reaction

(PCR), with a detection range of 5.0E2–1.0E8 IU/ml.

Complications such as ascites, pulmonary infection, SBP, GI

bleeding, HRS and/or HE, which often increase the hospi-

talization course and mortality in HBV-ACLF patients, were

diagnosed by experienced clinicians.

Exclusion criteria Patients with HCV/HIV infection or

autoimmune hepatitis, CHB patients who had received

anti-HBV therapy with other NAs or interferon within the

past 6 months, and patients with hepatocellular carcinoma,

liver transplantation, serious cardiovascular and/or respi-

ratory disease and other severe illnesses with high risk of

short-term mortality were all excluded.

There was no significant difference in the clinical (age,

sex, MELD score and pretreatment liver function) or

virological characteristics (HBV-DNA level) between

groups. Baseline characteristics of patients are shown in

Table 1.

Laboratory tests

Standard ELISA assays (Kehua Biological Corp., Shang-

hai, China) were used to analyze HBsAg, HBsAb, HBeAg,

HBeAb, HBcAb, IgM anti-hepatitis A virus (HAV) anti-

body and anti-hepatitis C virus (HCV) antibody levels

according to the manufacturer’s instructions. HBV DNA

was measured with a Fluocycle real-time polymerase chain

reaction (PCR) system (Kehua Biological Corp., Shanghai,

China).

The TPPM and MELD score

In our previous study, the Tongji prognostic predictor

model (TPPM) [11] was calculated as:

TPPM score P ¼ 1= 1þ e�logit Pð Þ
� �

logit Pð Þ ¼ 0:003� total bilirubin lmol/lð Þ½ �
þ 0:951� INRþ 2:258

� ½constant for complications:

0 if without or with 1 complication;

1 with 2 ormore complications� þ 0:114

� lg HBV DNA copies/mLð Þ½ � � 5:012:

The MELD score calculated from three objective

variables (total bilirubin, serum creatine and INR) has

been validated as a predictor of survival and disease severity

for allocation of donor livers. In this study, the MELD score

was analyzed as an independent variable [17, 18].

Table 1 Demographic, clinical

and laboratory characteristics of

HBV-ACLF patients at

admission

LVD lamivudine, LdT

telbevudine, ETV entecavir,

ALT alanine aminotransferase,

ALB albumin, TBIL total

bilirubin, Cr serum creatine,

INR international normalized

ratio, WBC white blood cells,

PLt platelet
a Data are expressed as median

(range) or number (%)
b Data are expressed as

mean ± SD

Variates LVD (n = 98) LdT (n = 85) ETV (n = 100) p value

Age (years)a 40 (16–70) 37 (17–72) 42 (18–72) 0.503

Gender (female/male)a 11/87 8/77 11/89 0.912

ALT (U/l)b 463.06 ± 414.19 697.86 ± 753.83 569.18 ± 842.03 0.120

ALB (g/l)b 31.96 ± 4.58 31.46 ± 5.13 30.76 ± 4.97 0.225

TBIL (mg/dl)b 16.35 ± 7.64 14.15 ± 7.17 15.32 ± 7.51 0.141

Cr (mg/dl)b 0.74 ± 0.32 0.74 ± 0.28 0.71 ± 0.27 0.731

INRb 1.95 ± 0.54 1.89 ± 0.6 2.06 ± 0.97 0.248

HBV-DNA(log)b 5.33 ± 1.74 5.5 ± 1.65 5.6 ± 1.9 0.708

WBC (910E9/l)b 6.29 ± 3.11 6.67 ± 2.69 6.52 ± 3.28 0.712

PLt (910E9/l)b 104.41 ± 51.48 12.05 ± 54.92 96.24 ± 47.69 0.622

HBe-Ag positive (%)a 17 (17.35 %) 27 (31.76 %) 26 (26 %) 0.074

Ammonia (lmol/l)b 67.65 ± 28.2 82.54 ± 38.04 76.3 ± 32.06 0.086

Cirrhosis(n, %)a 27 (27.55 %) 27 (31.76 %) 28 (28 %) 0.793

MELD scoreb 20 ± 4.78 19.82 ± 5.36 19.39 ± 5.08 0.688
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MELD score ¼ 3:78� ln totalbilirubin mg=dlð Þ½ �
þ 11:2 � lnINR þ 9:57

� ln creatinine mg=dlð Þ½ �þ 6:43

� etiology : 0 if cholestatic or alcoholic;ð
1 otherwiseÞ:

Unit conversion: TBil 1 mg/dl = 17.1 lmol/l; Cr 1 mg/

dl = 88.4 lmol/l.

Statistical analysis

Data collection and analysis were undertaken in compli-

ance with the regulations of the Tongji Hospital Medical

Records Room and with the approval and supervision of

the Tongji Hospital Research Institutional Review Board.

Statistical analyses were performed with Statistical

Product and Service Solutions (SPSS) release 17.0 for

Windows (SPSS, Inc., Chicago, IL).

Quantitative data were expressed as mean ± standard

deviation (SD). One-way analysis of variance (ANOVA),

t-test or the nonparametric Mann-Whitney U test was used

to analyze data. Chi-square test or Fisher’s exact test was

performed for comparison of qualitative data. A

p value \ 0.05 was considered to indicate statistical

significance.

The accuracy of the TPPM and MELD scores in esti-

mating the prognosis of patients was compared by ROC

statistical analysis. The validity of the models was mea-

sured by means of the concordance (c) statistics (equivalent

to the area under the ROC curve). The ROC area under the

curve was compared by the DeLong’s test. Correlation

between the scores was measured with Spearman’s rank-

sum correlation test.

Results

HBV-ACLF patients treated with entecavir, telbivudine

and lamivudine had similar survival curves

The mortality of HBV-ACLF patients at 4 weeks was

21.00 % for the ETV group, 18.82 % for the LdT group

and 13.27 % for the LVD group; mortality at 8 weeks was

31.00 % for the ETV group, 34.12 % for the LdT group

and 25.51 % for the LVD group; mortality at the end of

12 weeks was 33.00 % for the ETV group, 34.12 % for the

LdT group and 26.53 % for the LVD group, respectively.

Although LVD-treated patients showed a slightly lower

mortality, there were no statistically significant differences

in survival curves among the three groups at any of the

time points after initiation of anti-viral therapy (p = 0.48,

Fig. 1).

Patients treated with entecavir, telbivudine

and lamivudine had similar improvements in serum

biochemistry biomarkers

Results of laboratory tests were compared to evaluate the

efficacy of the three agents at different time points. An

analysis was done on ALT, AST, TBIL, BUN and Cr levels

in the three groups at each time point and compared different

time points in each group. There were no significant differ-

ences except for a slightly higher Cr level in ETV-treated

patients at the third week of treatment (Fig. 2). After 2 weeks

of anti-viral therapy, Cr levels were 0.86 ± 0.52 mg/dl in

the ETV group (n = 89), 0.67 ± 0.78 mg/dl in the LdT

group (n = 74) and 0.69 ± 0.21 mg/dl in the LVD group

(n = 89) (p \ 0.05). However, this difference disappeared

at the fourth week of treatment.

Entecavir, telbivudine and lamivudine improved

MELD scores in HBV-ACLF patients

A declining trend in MELD scores was observed in the

three groups of HBV-ACLF patients with progressing time

points. The ETV-treated group showed a declining trend

from baseline (19.39 ± 5.08) to the third week

(18.86 ± 7.11) and then to the fourth week

(18.89 ± 7.09); the LVD-treated group showed a decline

from baseline (20.00 ± 4.78) to the third week

(16.93 ± 6.28) and then to the fourth week (15.13 ± 5.46),

and the LdT-treated group showed a decline from baseline

(19.82 ± 5.36) to the third week (16.81 ± 6.33) and to the

fourth week (16.15 ± 7.34). There was a statistically

Fig. 1 Accumulated survival probabilities in the three treatment

groups. There was no significant difference in survival rates among

the three treatment groups at the end of the 12-week treatment period

(p = 0.48)

Hepatol Int (2014) 8:64–71 67

123



significant difference in MELD scores (p \ 0.05) in the

LdT- and LVD-treated survivors after 2 weeks of anti-viral

therapy, while there was no significant difference in MELD

scores in the ETV-treated group at the different time points

(Fig. 3). Additionally, there was no statistical difference in

MELD scores among the groups at any of the time points.

The declining trend of MELD scores in the LdT and LVD

groups could be a predicator of benign outcome. Although

mortality in the LVD group was initially similar to those of

the LdT and ETV groups, it was lower than in the ETV and

LdT groups after the third week, possibly because of the

continuous decline in MELD scores (Fig. 1). Interestingly,

the ETV group and LdT groups had a similar mortality,

despite the difference in MELD scores.

HBV-ACLF patients with cirrhosis had a higher

incidence of complications

HBV-ACLF patients usually suffer from a number of

complications. In our study there was no statistical differ-

ence in the occurrence of complications among the three

groups (Table 2).

HBV-ACLF patients with cirrhosis had a significantly

higher risk of complications compared to those without

cirrhosis (p \ 0.05). These complications mainly included

ascites, spontaneous bacterial peritonitis, hepatorenal syn-

drome and gastrointestinal bleeding (Table 3). However,

patients with or without cirrhosis achieved a similar mor-

tality (p = 0.887).

Validation of the TPPM

The MELD score consists of three objective parameters,

TBIL, Cr and INR, which indicate the severity of the liver

condition. The TPPM system is a novel model that calculates

the TBIL, INR, number of complications and HBV copy

number. This model pays close attention to multiorgan dis-

orders and takes the pathogen (HBV) into account. In order to

validate the efficacy of TPPM in the prediction of short-term

mortality, we compared the TPPM and MELD (Fig. 4). A

4-week mortality prediction in HBV-ACLF patients showed

that the AUCs (areas under curve) of TPPM and MELD were

0.733 and 0.670 (Z = 1.58, p = 0.11), respectively

(Fig. 4A). A 12-week mortality prediction showed that the

AUCs of TPPM and MELD were 0.786 and 0.738 (Z = 1.55,

p = 0.12), respectively (Fig. 4B). The TPPM, which takes

into account the HBV copy number, was more accurate in

predicting outcomes of HBV-ACLF patients compared to

the MELD score, which was consistent with the results

obtained by Ma et al. [9]. Using a cutoff of 0.22 for the

Fig. 2 Changes in serum creatine levels in survivors among HBV-

ACLF patients after initiation of anti-viral therapy. There were no

obvious variations in serum creatine levels among the three groups of

HBV-ACLF patients during the first 4 weeks of antiviral treatment

except for the third week, *p \ 0.05

Fig. 3 Change in MELD scores in three groups. LdT- and LVD- but

not ETV-treated patients exhibited a significant declining trend in

MELD scores during the first 4 weeks of antiviral treatment,

*p \ 0.05

Table 2 Occurrence of complications in the three groups of HBV-

ACLF patients

Complications LVD

(n = 98)

(%)

LdT

(n = 85)

(%)

ETV

(n = 100)

(%)

p value

Ascites 60 (61.22) 56 (65.88) 74 (74) 0.153

SBP 41 (41.84) 30 (35.29) 48 (48) 0.218

HRS 16 (16.33) 14 (16.47) 25 (25) 0.217

HE (I–II) 11 (11.22) 6 (7.06) 8 (8) 0.573

HE (III–IV) 8 (8.16) 10 (11.76) 16 (16) 0.237

GI bleeding 5 (5.1) 6 (7.01) 7 (7) 0.819

Occurrence rates of complications listed above were similar in the

three groups

SBP spontaneous bacterial peritonitis, HRS hepatorenal syndrome,

HE hepatic encephalopathy, GI bleeding gastrointestinal bleeding

* p \ 0.05
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12-week mortality prediction by the TPPM, sensitivity was

84.09 %, specificity was 61.54 %, positive predictive value

was 49.66 %, and negative predictive value was 89.55 %.

Using a cutoff of 0.27 for the 4-week mortality prediction by

the TPPM, the sensitivity was 78 %, specificity was

54.94 %, positive predictive value was 27.83 %, and nega-

tive predictive value was 92.09 %.

Discussion

HBV-ACLF is a specific clinical syndrome with a high

mortality rate. An overactive immune response initiated by

HBV, especially the CTL reaction to infected hepatocytes,

plays a key role in the pathogenesis of HBV-ACLF and is

necessary for HBV clearance; it causes significant necrosis

and apoptosis of hepatocytes [19–22]. Antiviral therapy has

been shown to effectively inhibit active HBV replication

and improve hepatic function and short-term outcomes of

HBV-ACLF [9, 12, 13, 15, 23], suggesting that patients

with HBV-ACLF could benefit from earlier antiviral

treatment with NAs.

It was previously demonstrated that entecavir treatment

prevented disease progression and increased the survival of

patients with HBV-ACLF. Entecavir efficiently inhibited

HBV replication and subsequently might modulate the

expanded host immune response against HBV-infected

hepatocytes [1, 24–28]. Thus, early initiation of antiviral

therapy has the advantage of rapidly controlling HBV

replication and alleviating immune damage to hepatocytes.

Survival in patients receiving standard internal medication

plus additional entecavir treatment was significantly higher

than in patients receiving standard internal medications

without an NA [9]. In this study, we showed the efficacy of

ETV, LdT and LVD in HBV-ACLF patients. Our data

showed no significant difference in short-term survival of

HBV-ACLF patients treated with ETV, LdT or LVD. We

evaluated the effect of antiviral therapy on MELD scores.

After 2 weeks of NA treatment, LdT and LVD survivors

had a significant decrease in MELD scores, although this

was not seen in ETV-treated patients. The specific mech-

anism underlying this difference among the NAs remains

unclear. Since lactic acidosis in entecavir-treated patients

has only been reported recently [29], lactate levels were not

regularly checked in our study, and none of the patients had

Table 3 Complications in HBV-ACLF patients with or without

cirrhosis

Complications Cirrhotic patients

(n = 82) (%)

Non-cirrhotic

patients (n = 201)

(%)

p value

Ascites* 68 (82.93) 122 (60.70) 0.000

SBP 48 (58.54) 71 (35.32) 0.000

HRS* 23 (28.05) 32 (15.92) 0.019

HE (I–II) 8 (9.76) 17 (8.46) 0.727

HE (III–IV) 14 (17.07) 20 (9.95) 0.095

GI bleeding* 9 (10.98) 9 (4.48) 0.042

Mortality 26 (31.71) 62 (30.85) 0.887

Cirrhotic patients had higher occurrence rates of ascites, SBP, HRS

and GI bleeding

SBP spontaneous bacterial peritonitis, HRS hepatorenal syndrome,

HE hepatic encephalopathy, GI bleeding gastrointestinal bleeding

* p \ 0.05

Fig. 4 Prediction of 4-week (A, Z = 1.58, p = 0.11) and 12-week

(B, Z = 1.55, p = 0.12) survival in HBV-related ACLF patients

using the MELD and TPPM. AUCs of the TPPM were 0.733 and

0.786, respectively, in the prediction of 4- and 12-week mortality

compared to the MELD score, which had AUCs of 0.670 and 0.738,

respectively
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reduction of the entecavir dose. In our study, we showed

that ETV, LdT and LVD were well tolerated by HBV-

ACLF patients and that antiviral treatment prevented dis-

ease progression. Entecavir treatment has previously been

reported to be associated with increased short-term mor-

tality in patients with severe acute exacerbation of chronic

hepatitis B but achieves better virological response in the

long run [30]. Long-term suppression of HBV has been

shown to improve liver biochemical and histological

characteristics [20, 21, 31, 32]. It is interesting to note that

discontinuation of NAs resulted in fatalities due to a

rebound of HBV and exacerbation of CHB [23, 33].

Complications associated with HBV-ACLF include

infection (SBP, pulmonary infection, urinary infection or

biliary infection), hepatorenal syndrome, hepatic enceph-

alopathy and upper gastrointestinal hemorrhage, which all

increase the risk of mortality [5, 34–37]. We showed no

significant difference in the total occurrence of complica-

tions among the three NA-treated groups. Interestingly, we

found a significantly higher incidence of complications

with inclusion of ascites, SBP, HRS and GI bleeding

among HBV-ACLF patients with cirrhosis, possibly due to

portal hypertension. However, it was previously shown that

there was no significant difference in mortality between

HBV-ACLF patients with and without cirrhosis [38]. This

could be attributed to intensive internal treatment to pre-

vent short-term mortality of patients with HBV-ACLF.

Studies showed that TBIL, Cr and INR levels are

associated with mortality and patients with high MELD

scores are more likely to have a worse outcome [17, 39].

Ma et al. [9] collected clinical data from 248 HBV-related

ACLF patients to establish a novel model (Tongji prog-

nostic predictor model, TPPM), which predicted the

prognosis of HBV-ACLF patients. The TPPM was shown

to be superior to the MELD. The exclusion of the HBV

etiology was a possible reason for the MELD to be less

applicable to these specific patients. We compared TPPM

and MELD scores in the 283 NA-treated patients and

showed that TPPM had a higher discriminative power with

a larger AUC compared to MELD in the prediction of 4- or

12-week survival. It is important to note that HBV infec-

tion triggers an immune attack on hepatocytes and then

cascades to a systematic response, resulting in complica-

tions. Our data suggest that TPPM scores, which are cal-

culated taking into account the HBV copy number, are

superior to the MELD system in predicting outcomes of

HBV-related ACLF patients. The TPPM had a higher NPV

compared to the MELD score, suggesting this model is

more specific and accurate to predict survival for this

unique group of patients with ACLF induced by HBV. It

also strongly suggests that timely administration of NAs

and standard medications are important treatment strate-

gies, which facilitate over 60 % of the patients avoiding

liver transplantation in our clinical settings. One limitation

of this study is that it is a single-center retrospective cohort

study of acute-on-chronic liver failure. The general appli-

cability of the TPPM system needs to be confirmed further

by prospective evaluation of HBV-related liver diseases.

In conclusion, nucleoside analogs including entecavir,

lamivudine and telbivudine treatment prevented disease

progression and increased the short-term survival of

patients with HBV-ACLF. Validation of the established

TPPM scoring system in this study confirmed its superior

predictive value for HBV-ACLF patients when compared

with MELD.
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