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AIM: To describe a population of outpatients in China infected by hepatitis B virus (HBV) and/or hepatitis C virus (HCV), and assess their current management status. 

METHODS: A multicenter, cross-sectional study of HBV- or HCV-infected patients was conducted from August to November, 2011 in western China. Patients  18 years of age with HBV and/or HCV infections who visited outpatient departments at 10 hospitals 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, including 2562 HBV-infected and 1406 HCV-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%), appearing 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 medication 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 dipivoxil 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 better health outcomes, several improvements, such as disease monitoring and optimizing antiviral regimens, should be made to improve disease management.
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[bookmark: OLE_LINK101][bookmark: OLE_LINK107][bookmark: OLE_LINK350][bookmark: OLE_LINK351][bookmark: OLE_LINK408]Core tip: This observational, real-life study has identified some gaps between current clinical practice and guideline recommendations for the treatment of hepatitis 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, including: (1) routine screening for infections so that patients are diagnosed earlier; (2) more thorough evaluation of HBV/HCV-infected patients; and (3) the use of more effective antiviral agents for both anti-HBV and anti-HCV therapy and adjustment of the treatments according to the response.
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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]. Following acquisition of HCV, chronic infection develops in 75%-85% of infected individuals. Cirrhosis develops in up to 20% of those with chronic infections, and hepatocellular 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 characteristics and current treatment practices 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 improve the quality of treatment and public health practices in controlling the diseases. As there are no data on the management of HBV/HCV infections in routine clinical practice in China, the objective of the study was to understand the characteristics of patients with these infections and the current treatment regimens employed, in order to identify gaps in management and whether treatment practices differ from guideline recommendations[15-19].
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We undertook an observational, cross-sectional, epidemiological study at the outpatient departments of 10 hospitals 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 hospitals during the study period were evaluated, whether they were currently receiving treatment or not. The study was performed in compliance with the International Conference on Harmonisation (ICH) guideline on Good Clinical Practice (GCP) and Good Pharmacoepidemiology Practice. Approval for the study was provided by either a Central Ethics Committee (Tangdu Hospital) or Ethics Committees at the hospitals where the study was performed, according to local hospital policies. Written informed consent was obtained from all participating patients. 
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[bookmark: _Toc345538693][bookmark: _Toc345538903][bookmark: _Toc345602382][bookmark: _Toc345604960][bookmark: _Toc346752068][bookmark: _Toc346752120]Male or female patients who were 18 years of age and had known hepatitis B and/or hepatitis C infection were eligible for inclusion in the study. Hepatitis B infection was defined as a positive hepatitis B surface antigen (HBsAg) test, while hepatitis C infection was defined as a positive HCV or HCV RNA test result above the limit of detection when the infection was diagnosed. Exclusion criteria included pending, inconclusive or unknown HBV or HCV test results, previous antiviral treatments for hepatitis B and/or hepatitis C that terminated > 12 mo previously, and hepatitis infection considered by the investigator as cured. 
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Investigators screened HBV/HCV outpatients continuously 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, vaccination history, comorbidities, diagnosis of HBV/HCV infection, concomitant infections, the most recent laboratory tests and results, the presence of hepatic complications, 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 sufficient 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, 4010 patients were enrolled in the study, including 2562 with HBV infection and 1448 with either HCV infection alone or co-infection with HBV.
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Statistical analysis
Data were displayed descriptively for each patient group. Continuous variables were described as numbers, medians, minimum and maximum values, and means  standard deviation (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 organization and approved by the principal investigator.
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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 HDV co-infection, and 8 (0.2%) were human immunodeficiency 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 ethnicity (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 infection was 7.5 years [range, 0-46.6 years; interquartile range (IQR), 2.7-13.8 years]. This was longer than for patients with HCV infection, in whom the median duration of documented infection 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 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 complication, 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 infection than in those with HBV infection (12.8% vs 11.8%, respectively). HCC and hepatic encephalopathy were detected in 0.6% and 0.4% of patients overall (Table 1). 

Laboratory assessments
Results of the most recent laboratory tests in the study population indicated that HBeAg and HbeAb were positive 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 months (IQR, 0-4.1). More than half of the patients (55.9%) had positive HBV DNA test results in the most recent test. 
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 aspartate 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 -fetoprotein (AFP) test. Among those who did, the 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 frequently in both HBV- and HCV-infected patients (43.1% of patients overall). Liver cancer was suspected or detected in 39 of the 1729 patients who underwent ultrasound 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 patients, 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).  
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Anti-HBV treatments (Table 2): At the time of the study visit, slightly over half of the patients with HBV infection (1490; 58.2%) had previously received antiviral treatment; 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 (including pegylated interferon [PEG-IFN]) or IFN + NA therapy. More than half of the treated patients had received adefovir dipivoxil (52.3%; 780/1490), while 40.1% (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 medication at the index outpatient visit, 88.6% (n = 1222) were continued on their present treatment 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-infected patients (53.8%) who received antiviral treatment. A virological response [HBV DNA undetectable or decreased 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 seroconversion) in 13.1%. A sustained virological response was noted in only 5 of 38 patients (13.2%) who were followed for at least 6 months after completing therapy, while relapse of HBV infection occurred in 11 of 73 patients (15.1%) who had completed treatment and were evaluated, 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%). 
[bookmark: _Toc345499043][bookmark: _Toc345499114][bookmark: _Toc345538699][bookmark: _Toc345538909][bookmark: _Toc345602388][bookmark: _Toc345604966][bookmark: _Toc346752074][bookmark: _Toc346752126][bookmark: _Toc346959600][bookmark: _Toc347265327][bookmark: _Toc347320208][bookmark: _Toc347323831]Anti-HCV treatments (Table 3): Two-thirds of the patients with HCV infection (n = 936; 66.6%) had previously 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 ribavirin + 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 medication at the index outpatient visit, 86.5% (n = 583) were continued on their present treatment without modification, 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. 
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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 infection), while 15.8% (635/4010) took other Chinese traditional medicines (other than herbs), and 2.7% (108/4010) took vitamin preparations. 
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In the 12 mo prior to the study, a total of 770 patients (19.2%) had been hospitalized 1 or more times. Individuals with HCV infection or combined HBV/HCV infections 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 median duration of hospitalization in the total study population was 14 days (range, 2-90 d).
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Despite its short-term observational nature, this cross-sectional study provides important real-time data on the clinical characteristics of hepatitis infections in outpatients and on current management practices in China. Although numerous studies of the outcome of treatments for HBV/HCV infections have been conducted in China, few studies have attempted to profile the clinical characteristics of patients with these infections or patients’ acceptance of and responses to the antiviral treatments administered. Consequently, the data obtained are valuable 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.    
The HBV-infected patients in this study had a longer duration of disease from the time of diagnosis (median, 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 described 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 identified 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 infection 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 influenced by early diagnosis and treatment), and also help to avoid 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, percutaneous and sexual exposure, whereas HCV infection was mainly caused by exposure to infected blood[17,19]. Intravenous drug use and skin perforations/tatoos were identified 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%, respectively), 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] recommends that HCV RNA should be determined by a highly sensitive quantitative assay shortly before or at the initiation 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 indicate 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 guidelines 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 absence 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 routine 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 diagnosed patients with HCV infection were receiving antiviral therapy[20]. In the US, 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 proportion of NA use is probably due to their greater convenience and better tolerability, which makes them more easily accepted by both patients and clinicians. However, NAs do have some shortcomings such as the requirement 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 comparing these treatments[18]. Only around 54% of our HBV-infected patients who were receiving antiviral therapy were evaluable for treatment responses, 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 serological 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 complex 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 duration, 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 proportion 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 completing their course of treatment) was only 13%, which was lower than expected, as previous reports from clinical trials have indicated that the sustained response rate at 6 months post-treatment was 31% to 45% for PEG-IFN therapy and 17% to 31% for lamivudine monotherapy, and sustained response rates at 12 months to 2-5 years were only slightly lower[25-27]. 
In HCV-infected patients, PEG-IFN + ribavirin is recommended as the standard therapy[19]. In our study, the proportion of HCV-infected patients receiving PEG-IFN + ribavirin for first-time therapy was around 66%, and the proportion receiving conventional IFN + ribavirin was around 31%. In patients receiving treatment who were able to be evaluated, a quick response at 12 weeks was achieved in 30%, an early response at 24 weeks was achieved in 36%, and a sustained viral response (SVR) was achieved in only 20% of the patients who had a response at the end of treatment and were followed for at least 24 wk. In clinical trials, an SVR at 48 wk of treatment of 53% to 56% for PEG-IFN + ribavirin and 30% to 40% for conventional IFN + ribavirin has been reported[28]. The reason for the lower response rates to anti-HCV treatment in our real-life population is largely related to the fact that around one-third of the patients received conventional IFN instead of PEG-IFN because of its lower cost. 
Except for the reasons cited above, we did not perform assays for HBV or HCV in this study, and this may have impacted on the quality of treatment monitoring and influenced the evaluation of treatment and the strategies employed, such as whether to discontinue treatment at appropriate times according to test results.  
Around 20% of the HBV- or HCV-infected patients in our study had hepatitis-related hospitalizations within the previous 12 mo. Notably, one-fifth of HCV-infected patients who had ever been hospitalized had multiple hospitalizations in the previous year. The median duration of hospitalization was 2 wk on each occasion. Our data also showed that although 75% of the patients in the study had medical insurance, the average self-pay rate for HBV or HCV treatment in outpatient departments was 87%, which reflects the heavy burden of HBV/HCV infections to both individual patients and society. 
This observational, real-life study has identified some gaps between clinical practice and guideline recommendations in China. In order to achieve better health outcomes, several improvements need to be made to align clinical practice more closely to treatment guidelines, including: (1) routine screening for HBV/HCV infections so that patients are diagnosed earlier; (2) more thorough evaluation of HBV/HCV-infected patients, such as implementing fibrosis evaluations, genotype testing, and biochemical assessments to guide the therapeutic strategy; and (3) considering the use of more effective or recommended agents for both anti-HBV and anti-HCV therapy and adjusting treatments according to the response.  
Our study has some limitations including the fact that information on previous treatments and tests were collected from outpatient records, and some data may therefore have been missed due to incomplete or lost medical records. Also, in the overall assessment of disease management, we did not analyze the data for various subgroups of patients, and this could be undertaken in future studies. 
· 
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Background
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. In China, about 30 million people are chronically infected with HBV, and around 300000 die from HBV-related diseases every year. Likewise, the burden of HCV infection is also significant in China. A nationwide survey conducted in 1992 estimated the prevalence of HCV infection at 3.2%. Following acquisition of HCV, chronic infection develops in 75%-85% of infected individuals, and in these patients, cirrhosis develops in up to 20%. In patients with HCV-associated cirrhosis, hepatocellular carcinoma (HCC) develops in 3%-4% each year.

Research frontiers
In view of the major socioeconomic consequences of HBV and HCV infection, identifying patient characteristics and current treatment practices for these diseases assumes major importance for improving the quality of treatment and public health practices in controlling them. The objective of this multicenter, cross-sectional, outpatient study was to provide important information on patients with HBV or HCV infections in China to identify gaps in their management and whether treatment practices differ from Asia-Pacific and international guideline recommendations.

Innovations and breakthroughs
Despite its short-term, observational nature, the study provides important real-time data on the clinical characteristics of hepatitis infections in Chinese outpatients and on current management practices in China. Although numerous studies of the outcome of treatments for HBV/HCV infections have been conducted in China, few have attempted to profile the clinical characteristics of patients with these infections or patients’ acceptance of and responses to the antiviral treatments administered. Consequently, the data obtained are valuable 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.    

Applications
The study’s findings point to a number of improvements that need to be made to align clinical practice more closely with current treatment guidelines for HBV and HCV infections. These include: (1) routine screening for infections so that patients are diagnosed earlier; (2) more thorough evaluation of HBV/HCV-infected patients, such as implementing fibrosis evaluations, genotype testing, and biochemical assessments to guide the therapeutic strategy; and (3) considering the use of more effective antiviral agents for both anti-HBV and anti-HCV therapy and adjusting treatments according to the response. 

Peer review
This is an interesting study with a large cohort of patients.
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Table 1 Demographic characteristics of the analyzed patient population with hepatitis B virus or hepatitis C virus infections n (%)
	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)


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.


Table 2 Laboratory assessments and anti-hepatitis B virus treatments administered to patients with hepatitis B virus infection, and the responses to treatment n (%)
	
	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)
11.2 (0-187.8)
	(n = 21)
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

	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 versus 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 months after completing therapy. AFP: -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 (%)
	
	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)
11.8 (0.1-139)
	(n = 3)
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

	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 weeks 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: -Fetoprotein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; PCR: Polymerase chain reaction; PEG-IFN: Pegylated interferon.






Figure 1 Most likely routes of hepatitis B virus / hepatitis C virus infection in the analyzed patient population (n = 4010).  
*Others include skin perforation/tattoo, occupational exposure, acupuncture, etc.
*Others include dialysis, close living with an infected person, occupational exposure, infected from sexual contact, vertical transmission and acupuncture.
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