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Abstract 
AIM: To study the clinical outcome of antiviral therapy 
in hepatitis B-related decompensated cirrhotic patients.

METHODS: Three hundred and twelve patients with 
decompensated hepatitis B cirrhosis were evaluated in 
a prospective cohort. With two years of follow-up, 198 
patients in the group receiving antiviral therapy with 
nucleos(t)ide analogues and 39 patients in the control 

group without antiviral treatment were analysed.

RESULTS: Among the antiviral treatment patients, 162 
had a complete virological response (CVR), and 36 were 
drug-resistant (DR). The two-year cumulative incidence 
of hepatocellular carcinoma (HCC) in the DR patients 
(30.6%) was significantly higher than that in both the 
CVR patients (4.3%) and the control group (10.3%) 
(P  < 0.001). Among the DR patients in particular, the 
incidence of HCC was 55.6% (5/9) in those who failed 
rescue therapy, which was extremely high. The rtA181T 
mutation was closely associated with rescue therapy 
failure (P  = 0.006). The Child-Pugh scores of the CVR 
group were significantly decreased compared with the 
baseline (8.9 ± 2.3 vs  6.0 ± 1.3, P  = 0.043).

CONCLUSION: This study showed that antiviral drug 
resistance increased the risk of HCC in decompensated 
hepatitis B-related cirrhotic patients, especially in those 
who failed rescue therapy.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: This study was performed to analyse the clini-
cal data of 312 patients with decompensated hepatitis 
B cirrhosis in a prospective cohort. These data showed 
that complete virological response could improve the 
clinical outcome in decompensated hepatitis B cirrhotic 
patients. However, clinicians should be aware of the 
high risk of hepatocellular carcinoma and liver failure in 
antiviral drug-resistant patients.
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INTRODUCTION
Chronic hepatitis B virus (HBV) infection, the main ae-
tiology of  liver cirrhosis and hepatocellular carcinoma 
(HCC), remains a major public health problem world-
wide, especially in China[1-3]. Among these patients, the 
annual incidence of  HCC is 2%-5%[3-5]. The most effec-
tive method to prevent HCC is to control HBV infection 
through vaccination[5,6]. In patients already infected with 
HBV, antiviral therapy remains the best strategy to pre-
vent liver cirrhosis and HCC[6-9]. Major progress in the 
treatment of  chronic hepatitis B has recently been made 
during the last decade with the development of  antiviral 
drugs, especially nucleos(t)ide analogues (NUCs)[10-12]. 
Some data supporting the benefit of  antiviral therapy on 
the prevention of  HCC in chronic hepatitis B patients 
have been reported in several randomised controlled tri-
als[12-15]. Nonetheless, antiviral drug resistance is impor-
tant in determining the success of  long-term therapy for 
chronic hepatitis B patients[16,17]. Based on recent clinical 
data, the development of  resistance to NUCs is associ-
ated with an exacerbation of  liver disease, including the 
development of  cirrhosis and HCC[16]. In addition, the 
risk of  HCC remains high in HBV-related cirrhosis pa-
tients who are treatment-naïve for NUCs[17]. Decompen-
sated cirrhosis is the end stage of  the disease and is char-
acterised by high mortality and an extremely high risk of  
HCC. In HBV-related decompensated cirrhotic patients 
(DCPs), antiviral therapy using NUCs is recommended 
according to the 2005 global guidelines[18-20]. However, 
clinical data regarding the incidence of  HCC in HBV-
related DCPs with NUC antiviral therapies are limited. 
Therefore, the aim of  the current study was to evaluate 
the two year outcomes in HBV-related decompensated 
cirrhotic, treatment-naïve patients using NUCs in a real 
life practical prospective cohort.

MATERIALS AND METHODS
Patients
The patients were enrolled due to HBV-related decom-
pensated cirrhosis in a clinical practice between January 
2008 and July 2012 at the Beijing Youan Hospital Affiliat-
ed Capital Medical University. Four hundred and seventy-
six patients with hepatitis B-related decompensated cir-
rhosis were screened. Three hundred and twelve patients 
fulfilled the inclusion criteria and were prospectively 
enrolled in this study. The study protocol was approved 
by the Ethical Committee at Beijing Youan Hospital of  
Capital Medical University. All the patients provided writ-
ten informed consent before being included in the study. 

Clinical parameters (gender, age, family history of  hepati-
tis B, alcohol abuse, Child-Pugh scores, HBeAg positive, 
HBV DNA load, renal function, and presence of  ascites, 
encephalopathy, or variceal bleeding) were recorded. A 
diagnostic work-up for decompensated liver cirrhosis was 
performed, including clinical manifestations, physical ex-
amination, and laboratory tests, according to the criteria 
suggested by the Chinese Medical Association in 2005 
for liver diseases[18]. The inclusion criteria were as follows: 
(1) chronic hepatitis B history and/or signs; (2) abnor-
mal liver function accompanied by portal hypertension, 
such as ascites, encephalopathy, and esophageal or gastric 
variceal bleeding; (3) B-ultrasound scanning (LOGIQ9; 
GE Company, Fairfield, United States) and computerised 
tomography (CT; GE HISPEED DXI; GE Company) 
results consistent with the signs of  liver cirrhosis with-
out images of  liver cancer; and (4) no NUC medications 
taken prior to entry. The exclusion criteria were as fol-
lows: (1) co-infection with HAV, HCV, HDV, HEV, and 
HIV as determined by an electrochemical luminescence 
method for the detection of  the HAV and HCV antibod-
ies and by an enzyme-linked immunosorbent assay for 
the HDV, HEV, and HIV antibodies; CMV and EBV 
IgM-positive patients as determined by an enzyme-linked 
immunosorbent assay for the detection of  CMV and 
EBV IgM; (2) use of  hepatotoxic drugs, including long-
term analgesics and antipyretics, antibiotics, anti-lipidemic 
drugs, hypoglycaemic drugs, and herbal medicines; (3) 
HCC or metastatic liver cancer; (4) poor compliance and 
uncontrolled serious cardiovascular, respiratory, digestive, 
and nervous system diseases; (5) pregnant or lactating; 
and (6) Child-Pugh score ≥ 12. Alcohol abuse was de-
fined in this study as follows: (1) alcohol abuse > 5 years, 
(2) drinking the ethanol equivalent of  > 40 g/d for men 
or 20 g/d for women, or (3) heavy drinking in the most 
recent 2 wk equivalent to ethanol > 80 g/d.

In addition, 10 mL of  venous blood was collected 
and centrifuged at 4 ℃. All serum samples were stored 
at -80 ℃ in the Medical Bioinformation Research Center 
Biobank (Beijing, China). 

Antiviral therapy
In the HBV-related DCPs in this cohort, the antiviral 
therapy included lamivudine (LAM; 100 mg/d; n = 39), 
adefovir (ADV; 10 mg/d; n = 73), telbivudine (LDT; 600 
mg/d; n = 36), and entecavir (ETV; 0.5 mg/d; n = 54) 
monotherapies or combinations of  LAM (100 mg/d) 
and ADV (10 mg/d; LAM + ADV; n = 39) or of  LDT 
(600 mg/d) and ADV (10 mg/d; LDT + ADV; n = 25) 
according to clinical real-life practices. The control group 
consisted of  patients who declined antiviral therapy (n = 
46). All patients were followed every 3 mo, and their viro-
logic, biochemical, and clinical parameters were obtained. 
Among these patients, 75 were excluded because they 
had follow-up < 24 mo or were lost to follow-up; thus, 
198 patients in the antiviral therapy group and 39 in the 
control group were included in the analysis. The antiviral 
therapy patients were subdivided into a drug-resistant 
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(DR) group (n = 36) and a complete virologic response 
(CVR) group (n = 162) based on whether they showed 
drug resistance before HCC was diagnosed (Figure 1). 
Rescue therapy for the drug-resistant patients was per-
formed according to the guidelines for hepatitis B treat-
ment[2] (Table 1).

Detection of HBV 
Serum hepatitis B markers were detected by an electro-
chemiluminescence immunoassay using a Roche E170 
modular immunoassay analyser (Roche Diagnostics, 
Mannheim, Germany) following the manufacturer’s 
protocol. The serum HBV-DNA was quantified using a 
real-time polymerase chain reaction (PCR, FQ-PCR Kit; 
DaAn Gene Co., ShenZhen, China) and a GeneAmp 
5700 Sequence Detection System (PE Applied Biosys-

tems, Boston, United States). The lower limit of  HBV 
DNA detection was 500 copies/mL. CVR was defined as 
HBV-DNA being undetectable and persistently negative 
during the antiviral therapy for two years. Successful res-
cue therapy was defined as undetectable HBV-DNA 12 
wk after changing antiviral drugs.

DR mutation detection by HBV polymerase 
DR was defined as the conversion of  HBV DNA to 
positive (virologic rebound) or the detection by sequence 
analysis of  mutations known to be related to drug resist-
ance during the NUC treatment. Serum HBV DNA was 
extracted according to the instructions of  a commercial 
kit (Qiagen Blood Kit, Dusseldorf, Germany), using 
Platinum Taq DNA polymerase high fidelity (Invitro-
gen, CA, United States) for nested PCR amplification. 
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Patients with 
decompensated cirrhosis 

(n  = 476)

Enrolled patients 
(n  = 312)

Exclusion criteria
   Co-infection with HCV
   Long-term use of hepatotoxic
   drugs
   Poor compliance
   Child pugh scores ≥ 12
   NUCs medicine taken prior to
   entry

n  = 164

Antiviral group 
(n  = 266)

LAM (n  = 39) 
11 rescued

ADV (n  = 73) 
12 rescued

LDT (n  = 36) 
8 rescued

ETV (n  = 54) 
2 rescued

LAM + ADV (n  = 39) 
2 rescued

LDV + ADV (n  = 25) 
1 rescued

Control group 
(n  = 46)

Follow-up < 24 mo ruled out

Control group 
(n  = 39)

Follow-up

n  = 75

DR 
(n  = 36)
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(n  = 162)

198 were included in the analysis 39 were included in the analysis

Figure 1  Flow chart of enrolled patients. NUCs: Nucleos(t)ide analogues; HCC: Hepatocellular carcinoma; DR: Drug-resistant; CVR: Complete virologic response; 
LAM: Lamivudine; ADV: Adefovir; LDT: Telbivudine; ETV: Entecavir; HCV: Hepatitis C virus.
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tive B-ultrasound and CT findings or (2) serum AFP < 
400 ng/mL, positive B-ultrasound and CT findings, and 
pathological findings for HCC in a liver biopsy specimen. 
The serum AFP levels were tested by electrochemilumi-
nescence (Abbott Ltd, IL, United States).

Study endpoints
The study endpoints were considered to be patient death, 
liver transplantation, or diagnosis with HCC.

Statistical analysis
Parametric data were expressed as the mean with SD 
when a normal distribution was assumed. The statistical 
analysis was conducted using SPSS (version 16.0; SPSS, 
Inc., Chicago, IL, United States). Logistic regression 
analysis was performed to evaluate the association of  
variables with liver failure, death, and HCC. The Kaplan-
Meier method was used to estimate the cumulative inci-
dence of  HCC, liver failure, and cumulative survival and 
compared with the log-rank test. Categorical variables 
were analysed using the Fisher test. Differences between 
paired and unpaired samples were determined with the 
non-parametric Wilcoxon paired sample test, the Mann-
Whitney U test, or the Kruskal-Wallis test. All tests were 
two-sided, and a P value < 0.05 was considered statisti-
cally significant.

RESULTS
Clinical characteristics
No differences in the gender, age, family history of  
hepatitis B or HCC, alcohol abuse, Child-Pugh score, 
HBeAg positivity, HBV DNA load, renal function, or the 
presence of  ascites, encephalopathy, or variceal bleeding 
existed among each group at baseline (P > 0.05; Table 2). 
The Child-Pugh score of  the CVR group was significant-
ly decreased at 2 years, compared with the baseline (8.9 
± 2.3 vs 6.0 ± 1.3, P = 0.043). In the control group and 

The first-round primer sequences were as follows: P54, 
5'-TYCCTGCTGGTGGCT CCAGTTC-3' (nt54-75) 
and P1287, 5'-CATACTGCGGAACTCCTAGCG-3' 
(nt1267-1287). The second-round primer sequences were 
as follows: P253, 5'-CTCGTGGTGGACTTCTCTC-3' 
(nt253-271) and P1000, 5'-GCAAANCCCM AAA GRC-
CCAC-3' (nt1000-1019). The primers were synthesised 
by the Yingjun Biotechnology Company (Shanghai, 
China). The PCR products were sequenced with an ABI 
3730XL sequencer using the bi-directional method. The 
sequencing results were spliced and corrected by Contig 
Express and Bioedit software. The spliced and corrected 
results of  the sequencing were submitted to the Stanford 
University webpage for antiviral resistance and genotypic 
resistance location analysis (http://www.hiv-grade.de 
/hbvgrade/deployed/).

Assessment of liver and renal functions
The parameters of  the liver and renal biochemical 
profiles, such as alanine aminotransferase, aspartate 
aminotransferase, total bilirubin, albumin, blood urea ni-
trogen, and creatinine (Cr) levels, were tested with an Ol-
ympus automatic biochemical analyser (Olympus AU640, 
Tokyo, Japan). The prothrombin time (PT) was measured 
using a blood coagulation analyser (AcL Top; Beckman 
Coulter, CA, United States). The Child-Pugh scores were 
calculated according to the parameters.

HCC screening
The incidence of  HCC was monitored by serum alpha 
fetoprotein (AFP) and liver ultrasonography every 3 mo 
in the HBV-related DCPs. HCC was diagnosed accord-
ing to the criteria suggested by the Chinese Anticancer 
Association in 2001[21]. In brief, the diagnostic criteria for 
HCC were as follows: (1) AFP > 400 ng/mL and posi-

  DR patients Rescue therapy
prescriptions

HBN DNA after rescue therapy 12 w
< 500 copies/mL 

(n)
> 500 copies/mL 

(n)

  LAM + ADV (n = 6) 4 2
  (n = 11) →ETV + ADV (n = 5) 3 2

  ADV + ETV (n = 5) 4 1
  (n = 12) + LAM (n = 7) 6 1

  LDT + ADV (n = 6) 4 2
  (n = 8) →ETV + ADV (n = 2) 2 0

  ETV + ADV (n = 2) 2 0
  (n = 2)

  LAM+ADV → ETV + ADV 1 1
  (n = 2)  (n = 2)

  LDT+ADV → ETV + ADV 1 0
  (n = 1) (n = 1)

Table 1  Rescue therapy strategies in drug resistance patients

+: Add-on; →: Altered drug. DR: Drug resistance; LAM: Lamivudine; 
ADV: Adefovir; LDT: Telbivudine; ETV: Entecavir; HBV: Hepatitis B 
virus.

DR CVR Control

(n  = 36) (n  = 162) (n  = 39)
  Gender n (male/female) 23/13 109/53 24/15
  Age, mean ± SD (yr)     56.9 ± 14.6 58.4 ± 11.2 52.2 ± 10.8
  Family history of HCC   6 (16.7) 21 (12.9)   7 (17.9)
  Alcohol abuse   4 (11.1) 22 (13.5) 10 (10.2)
  HBeAg positive 20 (55.6) 95 (58.6) 22 (56.4)
  Child-Pugh Score, mean ± SD 9.0 ± 2.8 8.6 ± 2.3 7.9 ± 2.1
  qHBV DNA (log), mean ± SD 5.4 ± 2.3 4.9 ± 2.5 4.9 ± 1.7
  PTINR, mean ± SD 1.98 ± 0.87 2.24 ± 1.29 2.03 ± 1.16
  BUN, mean ± SD (mmol/L) 8.3 ± 3.7 9.1 ± 4.2 8.0 ± 2.5
  Cr, mean ± SD (μmol/L) 87.6 ± 39.3 77.4 ± 45.8 74.8 ± 20.4
  Ascites 21 (58.3) 90 (55.6) 20 (51.3)
  Encephalopathy        0 (0) 2 (1.2) 1 (2.6)
  Variceal bleeding 17 (47.2) 85 (52.4) 18 (46.1)

Table 2  Clinical characterizations of the enrolled patients at 
baseline  n  (%)

SD: Standard deviation; HCC: Hepatocellular carcinoma; DR: Drug-
resistant; CVR: Complete virologic response; BUN: Blood urea nitrogen; 
Cr: Creatinine; HBV: Hepatitis B virus; HBeAg: Hepatitis B e antigen.
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DR patients, however, the Child-Pugh score showed an 
increasing trend at 2 years without significance (P > 0.05). 
Compared with the DR and control groups, the serum 
HBV DNA level during the course of  antiviral therapy 
over 2 years in the CVR group declined sharply and was 
maintained at an undetectable level (Figure 2).

Incidence of HCC
The two-year cumulative incidence of  HCC in the DR 
patients (30.6%) was significantly higher than that in both 
the CVR patients (4.3%) and control group (10.3%) (P 
< 0.001). Among these DR patients, the incidence of  
HCC was 55.6% (5/9) in those who failed rescue therapy, 
which was extremely high. The Kaplan-Meier curves 
representing the incidence of  HCC in the DR, CVR, and 
control groups are shown in Figure 3A and B. The 2-year 
cumulative incidence of  HCC in the DR group was high-
er than in the CVR (RR = 7.1; 95%CI: 2.2-16.1; P < 0.001) 
and control groups (RR = 3.0; 95%CI: 1.3-9.5; P = 0.042). 
However, there was no difference in the two-year cumu-
lative HCC incidence between the patients who received 
antiviral therapy and the controls (P = 0.805). The muta-
tions associated with HBV polymerase-related antiviral 
drug resistance are shown in Table 3. The rtA181T muta-
tion was closely associated with rescue therapy failure (P 
= 0.006). The mutation combination rate in the subgroup 
of  failed rescue therapy was markedly higher than that 
in the subgroup of  successful rescue therapy (66.7% vs 
11.1%, P = 0.004).

Prognosis
The cumulative survival rates in the DR, CVR and con-
trol groups were 88.9% (32/36), 96.9% (157/162), and 
84.6% (33/39), respectively. No significant difference was 
observed in the two year cumulative survival between the 
DR and CVR groups (P = 0.059) (Figure 3C). There was 
no significant difference between the subgroups of  failed 
rescue therapy and successful rescue therapy (77.8% vs 
92.6%, P = 0.221) (Figure 3D). The cumulative incidence 
of  liver failure in the DR, CVR and control groups was 
5.6% (2/36), 0.6% (1/162), and 28.2% (11/39), respec-
tively. The two-year cumulative incidence of  liver failure 
in the CVR group was significantly lower than those in 

the DR (RR = 9.0, 95%CI: 2.8-34.5, P < 0.001) and con-
trol (RR = 45.69, 95%CI: 13.8-96.4, P < 0.001) groups 
(Figure 3E). However, there was no significant differ-
ences between the subgroups of  failed rescue therapy 
and successful rescue therapy (11.1% vs 3.7%, P = 0.401) 
(Figure 3F). These results suggested that the CVR pa-
tients had a good prognosis.

DISCUSSION
HBV infection remains a global public health problem. 
The geographic distribution of  the rates of  chronic HBV 
infection and HCC are strikingly parallel. The incidence 
and mortality of  HBV-related cirrhosis and HCC, how-
ever, have increased significantly[1-3]. The clinical evidence 
clearly shows that the differences in clinical outcomes 
after HBV infection might be related to the HBV DNA 
level, antiviral treatment response, and immune activa-
tion[22-24]. All guidelines for the prevention and treatment 
of  chronic hepatitis B in China and in other countries 
state that the main aim of  the treatment for chronic 
hepatitis B is to reduce the incidence and death rate of  
cirrhosis and liver cancer, to prolong life, and to improve 
the quality of  life[15,25]. For patients with liver cirrhosis, 
especially those in the decompensation period, the clini-
cal outcomes after antiviral therapy with nucleoside 
analogues are unclear[8,26,27]. NUCs are effective drugs for 
the suppression of  HBV reproduction, and compliance 
is good amongst most chronic hepatitis B patients, espe-
cially in those with HBV-related cirrhosis. Failure of  the 
antiviral treatment and drug resistance are serious factors 
for liver disease progression and for increases in the inci-
dence of  liver cancer[16,28]. Bae et al[24] reported that 58.2% 
of  patients showed complete antiviral responses using 
LAM in decompensated HBV-related cirrhosis, which can 
improve the clinical prognosis. A single randomised dou-
ble-blind controlled trial of  LAM in patients with HBeAg 
and/or high serum HBV DNA levels showed that anti-
viral therapy prevented disease progression and reduced 
the incidence of  HCC[29]. Several studies have shown that 
the failure of  the antiviral treatment of  chronic hepatitis 
B or drug resistance increases the risk of  liver cirrho-
sis and liver cancer and also causes the progression of  
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liver disease[30-33]. Recently, a beneficial effect of  antiviral 
therapy on the risk of  HCC was also shown in cohort 
studies and meta-analyses, particularly among responders. 
A greater effect was observed in patients who achieved a 
sustained virologic response, whereas the benefit in non-

responders was unclear[12,17,22]. In this study, we found 
that antiviral therapy patients with a CVR response may 
show significantly improved liver function. The Child-
Pugh score in the CVR group was significantly decreased 
over 2 years. In the drug-resistance group, however, the 
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Child-Pugh score increased. Interestingly, the incidence 
of  HCC was high at 30.6% in the DR patients, especially 
in the failed rescue therapy patients, whereas the inci-
dence of  HCC was 4.3% in the CVR group and 10.3% in 
the control group. Therefore, the rescue therapies were 
very important for the DR patients. Kim et al[34] and Ha 
et al[35] recently reported that the adefovir add-on treat-
ment in patients with LAM-resistant CHB suppressed 
HBV replication more effectively than ETV or ADV 
monotherapy. Therefore, NUC combination therapy as 
a rescue therapy could be a better prescription for NUC-

resistant HBV patients in this cohort study. In this study, 
the rtA181T mutation was found to be closely associated 
with rescue therapy failure, which may be related to the 
high incidence of  HCC in patients with antiviral drug-
resistance. Yeh et al[16] reported that the emergence of  the 
rtA181T/sW172 mutation in the LAM-resistant patients 
increased the risk of  HCC development during the sub-
sequent courses of  antiviral therapy. In this cohort study, 
we also found that the 2-year cumulative incidence of  
HCC was 22.2% in the successful rescue therapy group 
and 55.6% in the failed rescue therapy group among the 
DR patients. Therefore, we conclude that effective anti-
viral therapies might have benefits and a good prognosis 
for decompensated HBV-related cirrhosis. However, we 
observed an increased incidence of  HCC in the patients 
with antiviral drug-resistance. The aetiology for carcino-
genesis is still being studied. 

Therefore, the maintenance of  virologically persistent 
remission is important for the reduction of  HCC risk in 
DCPs. More effective and more affordable antiviral thera-
pies are needed for patients with HBV-related decompen-
sated cirrhosis to ensure that more patients could benefit 
from the treatment and more HCCs could be prevented, 
which might have a major impact on the global incidence 
of  HCC.

In conclusion, a complete virological response should 
reduce the incidence of  HCC and improve the clinical 
outcomes in decompensated hepatitis B cirrhotic patients. 
However, clinicians should be aware of  the extremely 
high risk of  HCC and liver failure in antiviral drug-resis-
tant patients or in those not treated with antiviral therapy.

COMMENTS
Background
The decompensated cirrhosis is the end stage of the disease and is character-
ised by high mortality and an extremely high risk of hepatocellular carcinoma 
(HCC). In HBV-related decompensated cirrhotic patients (DCPs), antiviral 
therapy using nucleos(t)ide analogues (NUCs) is recommended according to 
the 2005 global guidelines. The antiviral therapy remains the best strategy to 
prevent liver cirrhosis and HCC in chronic hepatitis B patients. However, clinical 
data regarding the incidence of HCC in HBV-related DCPs with NUCs antiviral 
therapies are limited. 
Research frontiers
Some cohort studies and meta-analyses have shown a beneficial effect of 
antiviral therapy on the risk of HCC, particularly among responders. A greater 
effect was observed in patients who achieved a sustained virologic response, 
whereas the benefit in non-responders is unclear, especially in those DCPs. 
Innovations and breakthroughs
This study revealed that, in decompensated cirrhotic patients, a complete 
virologic response (CVR) should reduce the incidence of hepatocellular carci-
noma and improve the clinical outcomes in decompensated hepatitis B cirrhotic 
patients. However, in those with antiviral drug resistance the risk of HCC in-
creased, especially in those who failed rescue therapy.
Applications
From this study, it is suggested that the maintenance of virologically persistent 
remission is important for the reduction of HCC risk in DCPs. The clinicians 
should be aware of the extremely high risk of HCC and liver failure in antiviral 
drug-resistant patients. Therefore, more effective and more affordable antiviral 
therapies are needed for patients with HBV-related decompensated cirrhosis 
to ensure that more patients could benefit from the treatment and more HCC 
could be prevented.

  Mutations Successful rescue Failed rescue P  value

therapy (n  = 27) therapy (n  = 9)

  rtM204V 0.443
     +    1 (3.7) 1 (11.1)
     -    26 (96.3) 8 (88.9)
  rtM204I 0.333
     +      4 (14.8) 3 (33.3)
     -    23 (85.2) 6 (66.7)
  rtA181T 0.006
     +    2 (7.4) 5 (55.6)
     -    25 (92.6) 4 (44.4)
  rtL180M 0.255
     +    2 (7.4) 2 (22.2)
     -    25 (92.6) 7 (77.8)
  rtL80I 0.057
     + 0 (0) 2 (22.2)
     -   27 (100) 7 (77.8)
  rtN236T 0.057
     + 0 (0) 2 (22.2)
     -   27 (100) 7 (77.8)
  rtT184I 0.250
     + 0 (0) 1 (11.1)
     -   27 (100) 8 (88.9)
  rtS202G 1.000
     +    1 (3.7)           0 (0)
     -    26 (96.3)          9 (100)
  rtA181T + rtM204I 0.443
     +    1 (3.7) 1 (11.1)
     -    26 (96.3) 8 (88.9)
  rtA181T + rtL180M 1.000
     +    1 (3.7)           0 (0)
     -    26 (96.3)          9 (100)
  rtM204V + rtL180M 1.000
     +    1 (3.7)           0 (0)
     -    26 (96.3)           9 (100)
  rtA181T + rtN236T 0.057
     + 0 (0) 2 (22.2)
     -   27 (100) 7 (77.8)
  rtA181T + rtL80I 0.250
     + 0 (0) 1 (11.1)
     -   27 (100) 8 (88.9)
  rtA181T + rtM204I 
  + rtT184I

0.250

     + 0 (0) 1 (11.1)
     -   27 (100) 8 (88.9)
  rtM204I + rtL180M 
  + rtL80I

0.250

     + 0 (0) 1 (11.1)
     -   27 (100) 8 (88.9)

Table 3  Comparison of drug-resistant mutations between 
successful and failed rescue therapy  n  (%)

+: DR mutations positive; -: DR mutations negative; DR: Drug resistance.
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Terminology
A CVR was defined as HBV-DNA being undetectable and persistently negative 
during the antiviral therapy for two years.
Peer review
This is a large single centre prospective cohort study based on real life clinical 
practice aimed to evaluate the relationship between drug-resistance and the 
development of HCC in hepatitis B related decompensated cirrhotic patients. 
This study gave interesting and partially innovative results for the clinician.
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