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Abstract
AIM: To describe a population of outpatients in China 

infected by hepatitis B virus (HBV) and/or hepatitis C vi-
rus (HCV), and assess their current management status.

METHODS: A multicenter, cross-sectional study of 
HBV- and/or HCV-infected patients was conducted 
from August to November, 2011 in western China. Pa-
tients ≥ 18 years of age with HBV and/or HCV infec-
tions who visited outpatient departments at 10 hospi-
tals were evaluated, whether treated or not. Data were 
collected on the day of visit from medical records and 
patient interviews.

RESULTS: A total 4010 outpatients were analyzed, in-
cluding 2562 HBV-infected and 1406 HCV-infected and 
42 HBV/HCV co-infected patients. The median duration 
of documented infection was 7.5 years in HBV-infected 
and 1.8 years in HCV-infected patients. Cirrhosis was 
the most frequent hepatic complication (12.2%), ap-
pearing in one-third of patients within 3 years prior to 
or at diagnosis. The HCV genotype was determined in 
only 10% of HCV-infected patients. Biopsy data were 
only available for 54 patients (1.3%). Antiviral medica-
tions had been received by 58.2% of patients with HBV 
infection and 66.6% with HCV infection. Nucleos(t)ide 
analogs were the major antiviral medications prescribed 
for HBV-infected patients (most commonly adefovir dip-
ivoxil and lamivudine). Ribavirin + pegylated interferon 
was prescribed for two-thirds of HCV-infected patients. 
In the previous 12 mo, around one-fifth patients had 
been hospitalized due to HBV or HCV infection.

CONCLUSION: This observational, real-life study has 
identified some gaps between clinical practice and 
guideline recommendations in China. To achieve bet-
ter health outcomes, several improvements, such as 
disease monitoring and optimizing antiviral regimens, 
should be made to improve disease management.
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tics; Treatment

Core tip: This observational, real-life study has identi-
fied some gaps between current clinical practice and 
guideline recommendations for the treatment of hepati-
tis B and C infections in China. To achieve better health 
outcomes, the findings of the study point to various 
improvements that need to be made to align clinical 
practice more closely with treatment guidelines, includ-
ing: (1) routine screening for infections so that patients 
are diagnosed earlier; (2) more thorough evaluation of 
hepatitis B virus (HBV)/hepatitis C virus (HCV)-infected 
patients; and (3) the use of more effective antiviral 
agents for both anti-HBV and anti-HCV therapy and ad-
justment of the treatments according to the response.

Sun YT, Zhang YX, Tang H, Mao Q, Wang XZ, Zhang LY, Chen 
H, Zhong YN, Lin SM, Zhang DZ. Clinical characteristics and 
current management of hepatitis B and C in China. World J Gas-
troenterol 2014; 20(37): 13582-13590  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v20/i37/13582.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v20.i37.13582

INTRODUCTION
Hepatitis B and hepatitis C caused by infection with the 
hepatitis B virus (HBV) and hepatitis C virus (HCV), 
respectively, remain serious health problems worldwide, 
affecting around 2 billion people globally in the case of  
HBV and 130-170 million in the case of  HCV[1-3]. HBV 
infection is potentially life-threatening and is the more 
serious type[1,4]. An estimated 600000 people die each 
year due to the acute or chronic consequences of  this 
infection[1,5,6]. In China, hepatitis B is one of  the top 3 
infectious diseases reported by the Ministry of  Health[7], 
and about 30 million people are chronically infected 
with HBV[8]. Every year, around 300000 people die 
from HBV-related diseases in China, which accounts for 
40%-50% of  the total HBV-related deaths worldwide[9,10]. 

The burden of  HCV infection is also significant 
in China. In 1992, a nationwide survey estimated the 
prevalence of  HCV infection in China at 3.2%[11]. Fol-
lowing acquisition of  HCV, chronic infection develops in 
75%-85% of  infected individuals. Cirrhosis develops in 
up to 20% of  those with chronic infections, and hepato-
cellular carcinoma (HCC) develops in 3%-4% of  people 
with HCV-associated cirrhosis each year[12-14]. 

In view of  the serious socioeconomic consequences 
of  HBV and HCV infection, identifying patient charac-
teristics and current treatment practice for these diseases 
will enhance regulation of  their medical management. 
The present study was designed to provide real-life data 
on HBV/HCV infection in China in an effort to im-
prove the quality of  treatment and public health practice 
in controlling the diseases. As there are no data on the 
management of  HBV/HCV infections in routine clini-
cal practice in China, the objective of  the study was to 

understand the characteristics of  patients with these in-
fections and the current treatment regimens employed, 
in order to identify gaps between current clinical practice 
and guideline recommendations[15-19].

MATERIALS AND METHODS
We undertook an observational, cross-sectional, epide-
miological study at the outpatient departments of  10 hos-
pitals in western China during the period 15 August, 2011 
to 22 November, 2011. Patients with HBV and/or HCV 
infection who visited outpatient hepatitis departments or 
infectious disease physicians at the 10 participating hospi-
tals during the study period were evaluated, whether they 
were currently receiving treatment or not. The study was 
performed in compliance with the International Confer-
ence on Harmonisation (ICH) guideline on Good Clinical 
Practice (GCP) and Good Pharmacoepidemiology Prac-
tice. Approval for the study was provided by either a Cen-
tral Ethics Committee (Tangdu Hospital) or Ethics Com-
mittees at the hospitals where the study was performed, 
according to local hospital policies. Written informed 
consent was obtained from all participating patients. 

Patients
Male or female patients who were ≥ 18 years of  age and 
had documented hepatitis B and/or hepatitis C infection 
were eligible for inclusion in the study. Hepatitis B infec-
tion was defined as a positive hepatitis B surface antigen 
(HBsAg) test, while hepatitis C infection was defined as a 
positive anti-HCV antibody test and HCV RNA test re-
sult above the limit of  detection when the infection was 
diagnosed. Exclusion criteria included pending, inconclu-
sive or unknown HBV or HCV test results, previous an-
tiviral treatments for hepatitis B and/or hepatitis C that 
terminated > 12 mo previously, and hepatitis infection 
considered by the investigator as cured. 

Study procedures
Investigators screened HBV/HCV outpatients continu-
ously in their routine consultation activities at each site 
and enrolled eligible HBV- or HCV-infected patients. 
The investigators were required to complete a case report 
form (CRF) during the outpatient visit. Data collected 
from the CRFs included demographic information, vac-
cination history, comorbidities, diagnosis of  HBV/HCV 
infection, concomitant infections, the most recent labo-
ratory tests and results, the presence of  hepatic compli-
cations, previous and current antiviral treatments, and 
other/alternative treatments taken.

As patients with HCV infection are much fewer in 
number than those with HBV infection, to achieve suf-
ficient HCV patients for analysis, the investigators were 
requested to ensure that about one-third of  the total 
population enrolled were HCV-infected. A total of  8361 
outpatients with either HBV or HCV infection were 
screened for inclusion in the study, 78.0% (6524/8361) 
of  whom had HBV infection, 21.4% (1789/8361) had 
HCV infection, and 0.6% (48/8361) had both. Of  these, 
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Characteristic HBV (n  = 2562) HCV (n  = 1406) HBV and HCV (n  = 42) All patients (n  = 4010)1

Age, yr (mean ± SD) 38.3 (± 12.4) 46.9 (± 13.6) 45.5 (± 11.4) 41.4 (± 13.5)
Gender
   Male 1696 (66.2)   652 (46.4) 22 (52.4) 2370 (59.1)
   Female   866 (33.8)   754 (53.6) 20 (47.6) 1640 (40.9)
Ethnicity
   Han  2431(94.9) 1205 (85.7) 37 (88.1) 3673 (91.6)
   Urghur   26 (1.0) 126 (9.0) 2 (4.8) 154 (3.8)
   Hui   46 (1.8)   27 (1.9) 2 (4.8)   75 (1.9)
   Other   59 (2.3)   48 (3.4) 1 (2.4) 108 (2.7)
Domicility
   Urban/suburban 1831 (71.5) 1212 (86.2) 33 (78.6) 3076 (76.7)
   Rural    731(28.5)   194 (13.8)   9 (21.4)   934 (23.3)
Alcohol consumption   78 (3.5)   38 (2.7) 0 116 (2.9)
Medical complications   331 (12.9)   394 (28.0) 12 (28.6)   737 (18.4)
   Diabetes   40 (1.6)   97 (6.9) 2 (4.8) 139 (3.5)
   Liver gallstones   70 (2.7)   50 (3.6) 1 (2.4) 121 (3.0)
   Alcoholic liver disease   41 (1.6)   26 (1.8) 1 (2.4)   68 (1.7)
   Respiratory disease   24 (0.9)   26 (1.8) 3 (7.1)   53 (1.3)
   Coronary artery disease   10 (0.4)   40 (2.8) 1 (2.4)   51 (1.3)
Hepatic complications2

   Hepatic cirrhosis   302 (11.8)   180 (12.8)   9 (21.4)   491 (12.2)
   Jaundice 178 (7.0)   66 (4.7) 4 (9.5) 248 (6.2)
   Ascites   94 (3.7)   46 (3.3) 2 (4.8) 142 (3.5)
   Gastrointestinal bleeding   27 (1.1)   15 (1.1) 2 (4.8)   44 (1.1)
   Hepatocellular carcinoma   11 (0.4)   13 (0.9) 1 (2.4)   25 (0.6)
   Hepatic encephalopathy     4 (0.2)   11 (0.8) 1 (2.4)   16 (0.4)
HBV vaccination status 
   Never  2009 (78.4)   743 (52.8) 26 (61.9) 2778 (69.3)
   Childhood 122 (4.8) 136 (9.7) 3 (7.1) 261 (6.5)
   Adult   43 (1.7)   149 (10.6) 0 192 (4.8)
   Unknown   388 (15.2)   378 (26.9) 13 (31.0)   779 (19.4)
Pregnant  146 (5.7)3   47 (3.3) 2 (4.8) 195 (4.9)

4010 patients were enrolled in the study, including 2562 
with HBV infection and 1406 with HCV infection and 42 
with HBV and HCV co-infection.

Statistical analysis
Data were displayed descriptively for each patient group. 
Continuous variables were described as numbers, medi-
ans, minimum and maximum values, and means ± SD. 
Categorical variables were described as numbers and 
percentages for each modality. Two-sided 95%CI were 
calculated for prevalence data. 

Data monitoring and analysis, including confirmation 
of  eligibility and adherence to the study protocol, were 
conducted by an independent contract research organiza-
tion and approved by the principal investigator.

RESULTS
Patient demographics and clinical characteristics of the 
hepatitis virus infections
A total of  4010 patients (mean age, 41.4 years; range, 
18-89 years) who met the inclusion/exclusion criteria and 
agreed to participate were enrolled in the study (Table 
1). HBV infection (without HCV) was present in 2562 

patients (63.9%), HCV infection (without HBV) in 1406 
(35.1%), and co-infection with both HBV and HCV in 42 
(1.0%). One HBV-infected patient (0.02%) had hepatitis 
D virus co-infection, and 8 (0.2%) were human immu-
nodeficiency virus (HIV)-positive, 7 of  whom had HCV 
infection and 1 HBV infection. 

Patients with HCV infection tended to be slightly 
older than those with HBV infection (mean, 46.9 vs 38.3 
years) and were more commonly female (53.6% vs 33.8%) 
(Table 1). The majority of  patients were of  Han ethnic-
ity (91.6%), and most lived in urban or suburban areas 
(76.7%). The proportion who were of  Urghur ethnicity 
was much higher in patients with HCV infection than in 
those with HBV infection (9.0% vs 1.0%, respectively). 
Medical complications were present in 18.4% of  the total 
population. The patients’ vaccination histories indicated 
that 165 (6.4%) HBV-infected patients had received HBV 
vaccination, most commonly in childhood (Table 1). 

The median duration of  documented HBV infec-
tion was 7.5 years [range, 0-46.6 years; interquartile range 
(IQR), 2.7-13.8 years], which was longer than that of  
documented HCV infection, which was 1.8 years (range, 
0-28.7 years; IQR, 6.3 mo to 4.8 years). Although around 
75% of  the patients had medical insurance, 87% self-paid 
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Table 1  Demographic characteristics of the analyzed patient population with hepatitis B virus or hepatitis C virus infections  n  (%)

1One patient had HDV infection; 2Includes previous complications (3 years prior to at diagnosis) and complications occurring after diagnosis; 3Number 
includes 1 patient of unknown pregnancy status.
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potential routes of HBV infection
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Figure 1  Most likely routes of hepatitis B virus/hepatitis C virus infection in the analyzed patient population (n = 4010).  
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Laboratory assessments
Results of  the most recent laboratory tests in the study 
population indicated that HBeAg and HBeAb were posi-
tive in 45.5% and 50.4% of  HBV-infected patients with 
test records, respectively (Table 2); the median time from 
performance of  these tests to the index outpatient visit 
was 0.5 mo (IQR, 0-4.1). More than half  of  the patients 
(55.9%) had positive HBV DNA test results in the most 
recent tests. 

In patients with HCV infections, the most recent 
HCV polymerase chain reaction (PCR) test results were 
positive in 99.3% (1366/1375) (Table 3), and the median 
time from this test to the study visit was 1.3 mo. Liver 
function tests [alanine aminotransferase (ALT) and as-
partate aminotransferase (AST)] were abnormal in one-
third of  HBV- or HCV-infected patients, the proportions 
being slightly higher in patients with HCV infection 
and highest in patients with HBV/HCV co-infection 
(Tables 2 and 3). Around 30% of  patients had never had 
an α-fetoprotein (AFP) test. Among those who did, the 

to cover outpatient treatment costs.

Potential routes of infection and hepatic complications
In response to questioning regarding the most likely route 
of  acquiring the infection, 1231 HBV-infected patients 
(48.1%) and 295 HCV-infected patients (21.0%) were 
unable to answer this question. Among patients who did 
answer, blood transfusion/exposure was the most likely 
route of  infection in HCV-infected patients (65.4%), 
while in HBV-infected patients, vertical transmission and 
infection from a family or sexual contact were the most 
likely routes of  infection (13.9% and 12.1%, respectively) 
(Figure 1). 

Cirrhosis was the most frequent hepatic complica-
tion, presenting in 12.2% of  patients overall, one-third 
of  them within 3 years prior to or at diagnosis. Cirrhosis 
was slightly more common in patients with HCV infec-
tion than in those with HBV infection (12.8% vs 11.8%, 
respectively). HCC and hepatic encephalopathy were de-
tected in 0.6% and 0.4% of  patients overall (Table 1). 

Sun YT et al . Hepatitis B and C in China



HCV 
(n  = 1406) 

HCV and HBV
(n  = 42)

Laboratory assessments:
   HCV PCR positive1 1366/1375 (99.3) 38/40 (95.0)
   ALT abnormal2 575 (40.9)
   AST abnormal2 499 (35.5)
   AFP abnormal 86/486 (17.7)
Received antiviral treatment 936 (66.6) 22 (52.4)
Number of treatments (n = 936) (n = 23)
   First 751 (80.2) 20 (87.0)
   Second 140 (15.0) 3 (13.0)
   Third 45 (4.8) 0
Antiviral agents used in first-time 
antiviral treatments

(n = 750) (n = 20)

   Interferon (IFN) 232 (30.9)   5 (25.0)
   PEG-IFN 514 (68.5) 15 (75.0)
   Ribavirin 702 (93.6) 15 (75.0)
Duration of completed treatment, 
months (median, range)

(n = 277) (n = 3)
11.8 (0.1-139) 11.9 (5-11.9)

Responses to treatment3

   Quick response4 125/425 (29.4) 4/10 (40.0)
   Early response5 126/349 (36.1)   2/6 (33.3)
   Response at end of treatment6   38/276 (13.8)   2/5 (40.0)
   Sustained response7   24/121 (19.8) 0
   No response 20/276 (7.2) 0

HBV 
(n  = 2562) 

HBV and HCV
(n  = 42)

Laboratory assessments:
   HBsAg positive1 2195/2207 (99.5)   32/35 (91.4)
   HBeAg positive1   971/2137 (45.4)     5/34 (14.7)
   HBeAb positive1 1056/2092 (50.4)   26/32 (81.3)
   HBV DNA positive1 1278/2286 (55.9) 313/38 (34.2)
   ALT abnormal 944 (36.8) 19 (45.2)
   AST abnormal 740 (28.9) 16 (38.1)
   AFP abnormal 142/866 (16.3) 4/22 (18.2)
Received antiviral treatment 1490 (58.2) 22 (52.4)
Latest antiviral therapies (n = 1490) (n = 22)
   Interferon (IFN) 109 (7.3) 2 (9.1)
   PEG-IFN 99 (6.6) 14 (63.6)
   Lamivudine 467 (31.3)   4 (18.2)
   Telbivudine 238 (16.0) 1 (4.5)
   Adefovir dipivoxil 691 (46.4)   4 (18.2)
   Entecavir 230 (15.4) 2 (9.1)
Duration of completed treatment,
months, median (IQR)

(n = 1309) (n = 21)
11.2 (0-187.8) 7.8 (0.6-69.6)

Responses to treatment (n = 801) (n = 12)
   Virological response2 645 (80.5) 11 (91.7)
   Biochemical response3 465 (58.1)   5 (41.7)
   Serological response4 105 (13.1)   2 (16.7)
Treatment status5

   Sustained response6 5/38 (13.2) 0
   Virological breakthrough 20/801 (2.5) 0
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AFP result was abnormal in 16.9% of  patients (232/1374) 
overall (16.3%, 17.7% and 18.2% in patients with HBV 
infection, HCV infection, and HBV/HCV co-infection, 
respectively) (Tables 2 and 3). 

Genotyping 
HBV DNA typing was performed in 46 HBV-infected 
patients (1.8%), 26 of  whom (56.5%) demonstrated type 
B, 18 (39.1%) type C, and 2 (4.3%) type G. In HCV-
infected patients, the HCV genotype was determined in 
144 (10.2%), 82 of  whom (56.9%) demonstrated type 1, 
30 (20.8%) type 2, 20 (13.9%) type 3, and 12 (8.3%) type 6.

Ultrasound, biopsy and fibrosis assessments
Ultrasound assessments were performed relatively fre-
quently in both HBV- and HCV-infected patients (43.1% 
of  patients overall). Liver cancer was suspected or de-
tected in 39 of  the 1729 patients who underwent ultra-
sound assessments (2.3%). Slightly higher proportions of  

patients with HCV infection and HBV/HCV co-infection 
had evidence of  liver cancer in comparison with patients 
with HBV infection (3.0% and 7.1% vs 1.9%, respectively). 

Biopsy data were only available for 54 patients (1.3% 
of  the study population), including 47 HBV-infected pa-
tients, 6 HCV-infected patients, and 1 with HBV/HCV 
co-infection. Non-invasive methods for assessing liver 
fibrosis, principally Fibroscan®, were employed in 13.3% 
of  patients (534/4010).  

Treatments administered and responses
Anti-HBV treatments (Table 2): At the time of  the study 
visit, slightly over half  of  the patients with HBV infec-
tion (1490; 58.2%) had previously received antiviral treat-
ments; 80.5% (1199/1490) of  these patients had only 
ever received nucleos(t)ide analogs (NAs), while 19.5% 
(291/1490) had received interferon (IFN) regimens (in-
cluding pegylated interferon [PEG-IFN]) or IFN + NA 
therapy. More than half  of  the treated patients had re-
ceived adefovir dipivoxil (52.3%; 780/1490), while 40.1% 

Table 2  Laboratory assessments and anti-hepatitis B virus 
treatments administered to patients with hepatitis B virus 
infection, and the responses to treatment  n  (%)

1Patients with records from the most recent tests; 2Includes HBV DNA 
not detected or below lower limit of detection, or HBV DNA decreased 
by ≥ log10 IU/mL vs baseline; 3ALT and AST returned to normal; 
4Includes HBeAg negative or seroconversion and HBsAg negative or 
seroconversion; 5Excludes patients in whom treatment was terminated 
and patients not yet evaluated due to ongoing treatment; 6Sustained 
response: patients who achieved and had a sustained response for at 
least 6 mo after completing therapy. AFP: a-Fetoprotein; ALT: Alanine 
aminotransferase; AST: Aspartate aminotransferase; HBeAb: Hepatitis 
B e antibody; HBeAg: Hepatitis B e antigen; HBsAg: Hepatitis B surface 
antigen; IQR: Interquartile range; NA: Nucleos(t)ide analog; PEG-IFN: 
Pegylated interferon.

Table 3  Laboratory assessments and anti-hepatitis C virus 
treatments administered to patients with hepatitis C virus 
infection, and the responses to treatment  n  (%)

1Results were unknown or unchecked for 2.2% of patients; 2Results were 
unknown or unchecked for 10.8%-18.4% of patients; 3Excludes patients 
in whom treatment was terminated early and patients not yet assessed 
due to ongoing treatment; 4Quick response (HCV RNA negative on PCR 
after 4 wk of treatment): calculated in patients who had received at least 
4 wk therapy; 5Early response (HCV RNA negative on PCR negative or 
decreased by ≥ 2 log10 (IU/mL) after 12 wk of treatment): calculated in 
patients who had received at least 12 wk therapy; 6Response rate at end 
of treatment: the proportion of the patients who had received at least 
24 wk therapy achieved response; 7Sustained response: patients who 
had a sustained response for at least 24 wk after completing therapy. 
AFP: a-Fetoprotein; ALT: Alanine aminotransferase; AST: Aspartate 
aminotransferase; PCR: Polymerase chain reaction; PEG-IFN: Pegylated 
interferon.
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(598/1490) had received lamivudine. 
Analysis of  the most recent (176; 11.8%) or ongoing 

(1314; 88.2%) antiviral treatments received indicated that 
86.1% (1283/1490) of  those who had been prescribed 
anti-HBV therapy were receiving NA monotherapy, 
8.9% (132) were receiving IFN monotherapy, and 5.0% 
(75) were receiving IFN and NA combination therapy. 
The most commonly used NAs were adefovir dipivoxil 
(46.4%) and lamivudine (31.3%) (Table 2). The median 
duration of  treatment in 161 patients who had completed 
their antiviral treatment was 1 year (range, 0-8 years). 

Of  the 1380 patients who were prescribed anti-
HBV medications at the index outpatient visit, 88.6% (n 
= 1222) continued on their present treatments without 
modification, 3.3% (n = 45) had dosage or medication 
changes, and 8.2% (n = 113) had anti-HBV treatment 
prescribed for the first time at this visit.

Treatment responses were evaluable in 801 HBV-in-
fected patients (53.8%) who received antiviral treatment. 
A virological response [HBV DNA undetectable or de-
creased by ≥ log10 (IU/mL) vs baseline] was achieved 
in 80.5% of  these patients, a biochemical response (AST 
and ALT levels returned to normal) in 58.1%, and a 
serological response (HBeAg or HBsAg negative or se-
roconversion) in 13.1%. A sustained virological response 
was noted in only 5 of  38 patients (13.2%) who were 
followed for at least 6 mo after completing therapy, while 
relapse of  HBV infection occurred in 11 of  73 patients 
(15.1%) who had completed treatment and were evalu-
ated, failure of  primary treatment occurred in 8 of  542 
patients (1.5%) who had received antiviral therapy for at 
least 6 mo, and virological breakthrough occurred in 20 
of  801 patients who were evaluated (2.5%). 

Anti-HCV treatments (Table 3): Two-thirds of  the 
patients with HCV infection (n = 936; 66.6%) had previ-
ously received anti-HCV therapy, the majority of  whom (n 
= 751; 80.2%) had received 1 course of  antiviral therapy, 
while 140 (15.0%) had received 2 courses, and 45 (4.8%) 

had received 3 courses. The most commonly prescribed 
anti-HCV agents were ribavirin + PEG-IFN or riba-
virin + conventional IFN. Ribavirin + PEG-IFN was 
prescribed for 66.4% (498/750), 70.7% (99/140), and 
73.3% (33/45) of  patients for the first, second, and third 
treatment courses, respectively, and conventional IFN 
was prescribed for 30.9% (232/750), 28.6% (40/140), 
and 20.0% (9/45) of  patients for the first, second, and 
third treatment courses, respectively. In patients who had 
completed their antiviral treatment (n = 277), the median 
duration of  treatment was 1 year (range, 0-11.6 years).  

Among 674 patients who were prescribed anti-HCV 
medications at the index outpatient visit, 86.5% (n = 583) 
continued on their present treatment without modifica-
tion, 4.2% (n = 28) had dosage or medication changes, 
and 4.5% (n = 63) had anti-HCV treatment prescribed 
for the first time at this visit.   

Among evaluable patients, 29.4% demonstrated a 
quick response (HCV RNA negative on PCR after 4 wk 
of  therapy), 36.1% had an early response [HCV RNA 
negative on PCR or decreased by ≥ 2 log10 (IU/mL) 
after 12 wk], and 19.8% had a sustained response after 24 
wk (Table 3). However, 7.2% of  patients had no response. 

Other treatments
Traditional Chinese herbal medicines were taken by 
40.7% of  patients (1632/4010) overall (48.3% of  those 
with HBV infection and 27.0% of  those with HCV infec-
tion), while 15.8% (635/4010) took other Chinese tradi-
tional medicines (other than herbs), and 2.7% (108/4010) 
took vitamin preparations. 

Hospitalizations
In the 12 mo prior to the study, a total of  770 patients 
(19.2%) had been hospitalized 1 or more times. Individu-
als with HCV infection or HBV/HCV co-infection were 
2 or 3 times more likely to be hospitalized due to their 
infections than those with HBV infection (24.3% and 
35.7% vs 11.0%, respectively). Percentages of  patients 
who were hospitalized once and 2 or more times related 
to HBV/HCV infections are shown in Figure 2. The me-
dian duration of  hospitalization in the total study popula-
tion was 14 d (range, 2-90 d).

DISCUSSION
Despite its short-term observational nature, this cross-
sectional study provides important real-time data on the 
clinical characteristics of  hepatitis infections in outpa-
tients and on current management practice in China. Al-
though numerous studies of  the outcome of  treatments 
for HBV/HCV infections have been conducted in China, 
few studies have attempted to profile the clinical char-
acteristics of  patients with these infections or patients’ 
acceptance of  and responses to the antiviral treatments 
administered. Consequently, the data obtained are valu-
able in helping to understand how patients are currently 
being managed in China, and where efforts to improve 
the overall quality of  management need to be directed.
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virus infection hospitalized in the previous 12 mo related to hepatitis B 
virus/hepatitis C virus infections.  
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The HBV-infected patients in this study had a longer 
duration of  disease from the time of  diagnosis (me-
dian, 7.5 vs 1.8 years) but a lower average age (38.3 vs 
46.9 years) compared with the HCV-infected patients, 
in agreement with other studies that have generally de-
scribed HCV patients as being older[20,21]. Liver cirrhosis 
was the most frequent complication in the patients we 
studied, and one-third of  the cirrhosis cases were identi-
fied either before or at diagnosis, which suggests that 
some patients did not have a timely diagnosis. As current 
guidelines recommend screening for HBV infection in 
high prevalence countries, and screening for HCV infec-
tion in high-risk populations[17,19], establishing an effective 
routine screening program for HBV or HCV infections 
could benefit the patients’ prognoses (since this is influ-
enced by early diagnosis and treatment), and also help to 
reduce disease transmission.  

Although the likely route of  transmission was unclear 
in a proportion of  patients, particularly those with HBV 
infection, the transmission routes that were recorded were 
similar to those reported in other studies, in that HBV 
infection was principally transmitted by perinatal, percu-
taneous and sexual exposure, whereas HCV infection was 
mainly caused by exposure to infectious blood[17,19]. Intra-
venous drug use and skin perforations/tatoos were identi-
fied as potential routes of  infection in only 1.7% and 2.1% 
of  HCV-infected patients, respectively. 

The proportion of  patients in whom genotyping was 
performed was much higher in HCV-infected patients 
than in HBV-infected patients (10.2% vs 1.8%, respective-
ly), probably because knowledge of  the HCV genotype is 
helpful to guide antiviral treatment, but the proportion in 
whom HCV genotyping was performed was significantly 
lower than expected. The current guideline[19] recom-
mends that HCV RNA should be determined by a highly 
sensitive quantitative assay shortly before or at the initia-
tion of  treatment, and thereafter at week 12 of  therapy 
so that treatment can be adjusted according to both the 
response and the individual genotype. Our findings indi-
cate that HCV genotyping is, to some extent, neglected in 
clinical practice in China and that more attention needs 
to be paid to such testing. The predominant genotypes in 
the HCV-infected patients in our study were genotype 1 
(56.9%) and genotype 2 (20.8%), which was similar to the 
findings of  previous studies[22,23].

Biopsies can help to assess the degree of  the liver 
damage and make decisions on therapy, and current guide-
lines recommend biopsies in patients who do not meet 
clear-cut guidelines for treatment[15,17,19]; however, patients 
are often reluctant to accept a biopsy in China because 
of  its invasive nature, and the proportion of  patients in 
this study who had ever received a liver biopsy was only 
1.3%. In patients who do not agree to undergo a biopsy, 
noninvasive tests are useful in defining the presence or ab-
sence of  advanced fibrosis in those with chronic hepatitis 
infection[19], and these tests have become more practical 
in clinical practice in China, although it is appreciated that 
non-invasive tests should not replace liver biopsies in rou-

tine clinical practice. Our data indicate that the proportion 
of  patients who underwent non-invasive tests to assess 
fibrosis (principally Fibroscan®) was only 13.3%, and this 
test should have been more widely used. 

In terms of  antiviral treatment, our study showed that 
around 58% of  HBV-infected and 67% of  HCV-infected 
patients had received or were receiving ongoing antiviral 
treatment. In comparison, a study conducted in Belgium 
found that 25% of  HBV carriers and 54% of  newly diag-
nosed patients with HCV infection were receiving antiviral 
therapy[20]. In the United States, another study reported that 
antiviral therapy was being received by 57.9% of  HBV-
infected patients and 79.9% of  HCV-infected patients[24]. 

In HBV-infected patients who were receiving antiviral 
treatment, nucleos(t)ide analogs (NAs) were the most 
commonly used antiviral agents for ongoing therapy; 
adefovir dipivoxil was received by 46% of  patients and 
lamivudine by 31%. In comparison, conventional IFN or 
PEG-IFN was received by only 14%. The higher propor-
tion of  NA use is probably due to their greater conve-
nience and better tolerability, which makes them more 
easily accepted by both patients and clinicians. However, 
NAs do have some shortcomings such as the require-
ment for life-time use and the emergence of  resistance. 
Moreover, they have been associated with a lower HBe 
seroconversion rate than IFN in clinical trials[18]. Only 
around 54% of  our HBV-infected patients who were re-
ceiving antiviral therapy were evaluable for treatment re-
sponses, but the remainder were not able to be evaluated, 
mainly because their treatment course was still ongoing 
and they hadn’t reached the right time to evaluate their 
treatment or they might not have been evaluated on time. 

On the basis of  the most recent evaluation, 58% of  
HBV-infected patients in this study achieved normal 
ALT/AST levels; 80% had undetectable HBV DNA or a 
decrease of  ≥ log10 (IU/mL), and 13% had a serologi-
cal response, which are slightly lower response rates than 
those reported in clinical trials[18]. These lower response 
rates could be explained by the real-life nature of  this 
study. Firstly, real-life populations are much more com-
plex than those in clinical trials, and secondly, many other 
factors that may impact on efficacy are not as strictly 
controlled as in clinical trials, such as the treatment du-
ration, dosages of  antiviral agents, and adherence to 
treatment. In addition, adefovir dipivoxil, which had the 
highest usage rate in our study, has been associated with 
the lowest treatment response rates[18], and the propor-
tion of  patients who were receiving IFN was very low. 
We also noted that the sustained response rate (i.e., in 
patients who were followed for at least 6 mo after com-
pleting their course of  treatment) was only 13%, which 
was lower than expected, as previous reports from clini-
cal trials have indicated that the sustained response rate 
at 6 mo post-treatment was 31% to 45% for PEG-IFN 
therapy and 17% to 31% for lamivudine monotherapy, 
and sustained response rates at 12 mo to 2-5 years were 
only slightly lower[25-27]. 

In HCV-infected patients, PEG-IFN + ribavirin is 
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health practice. Among the 4010 patients who were 
selected for inclusion in the study, analysis of  disease as-
sessment procedures and the treatments administered re-
vealed limitations in the current management of  patients 
with these infections that departed from current Asia-
Pacific and international guideline recommendations. 
These limitations need to be addressed, e.g., by paying 
more attention to the monitoring of  patients, using more 
effective agents for treatment, and screening patients for 
HBV/HCV infections in order to improve health  out-
comes and reduce the burden of  these diseases. 
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