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Abstract

Background and Aim: Chronic hepatitis C virus (HCV) infection is relatively frequent
in China. This study investigated the clinical, demographic, and viral and host genetic
characteristics that may influence disease manifestations and clinical management.
Methods: In this cross-sectional observational study, treatment-naive Han ethnic adults
with recently confirmed chronic HCV infection were enrolled at 28 hospitals across
China. HCV genotype and host interleukin 28B (IL28B) genotypes were determined and
compared with patient demographic parameters and medical status.

Results: Among the 997 HCV-positive patients analyzed, 56.8% were infected with HCV
genotype 1b, followed in prevalence by genotypes 2, 3, and 6, with substantial regional
variation. Overall, 84.1% of patients were IL28B genotype CC (rs12979860), with little
regional variation. Cirrhosis was reported in 10.1% of patients and was significantly
associated with hepatitis B virus coinfection, low HCV viral load, low serum alanine
aminotransferase, high serum aspartate aminotransferase, diabetes, and high pickled food
consumption. Medical procedures were common transmission risk factors; however,
lifestyle-associated risk factors, including intravenous drug abuse and tattoos or piercings,
were more common in patients with HCV genotype 3 or 6.

Conclusions: Most HCV-infected Han Chinese patients were IL28B genotype CC
(rs12979860). HCV genotypes varied by geographic region, and disease characteristics
differed according to HCV genotype. Relatively frequent detection of advanced liver
disease may reflect limitations on access to antiviral therapy, and suggests that greater
awareness of factors that influence HCV-associated disease may help avoid clinical
complications and improve patient outcomes.
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Hepatitis C virus and IL28B genotypes in China

Introduction

China has approximately 25-50 million individuals with chronic
hepatitis C virus (HCV) infection, representing 1.8-3.7% of the
overall Chinese population and approximately 15-30% of the total
HCV-infected population worldwide. Liver-related complications
are frequent in affected individuals; thus, this large infected popu-
lation comprises a significant burden on public health and patient
care resources.'?

Multiple viral and host factors contribute to HCV natural history
and therapeutic response.> HCV genotype 1 has been associated
with lower rates of response to peginterferon-based regimens com-
pared with genotypes 2 and 3;* genotype 1a infections respond less
well than genotype 1b to treatment with peginterferon/ribavirin
and to triple regimens that include telaprevir or boceprevir.*® Host
interleukin 28B (IL28B) genotype has a significant impact on the
rates of spontaneous viral clearance and responses to current
therapies.”™

A few studies in China have surveyed HCV genotype frequen-
cies in small cohorts or restricted populations, but information
concerning the prevalence and distribution of viral and host
genetic factors that influence HCV natural history and therapeutic
outcomes is limited.>!*!? This survey is the largest nationwide
assessment of HCV genotypes and host IL28B genotypes reported
in HCV treatment-naive Han ethnic Chinese patients with chronic
HCV infection. The study also included possible relationships
between viral and host genotypes and HCV-associated epidemio-
logic and disease parameters. The purpose was to assess the
burden of disease and epidemiologic parameters in relation to viral
and host genotype to help guide public health policy, and to assist
practitioners in evaluating patients with chronic HCV infection
and in formulating cost-effective therapeutic strategies.

Methods

Patients. Han ethnic HCV treatment-naive adults at least 18
years of age were seen at the outpatient facilities of 28 university-
affiliated hospitals across China between February and June 2011.
Qualified patients were enrolled into this study with stratified
sampling based on the populations of five geographic regions.'
The study focused on the Han ethnic group to obtain an accurate
survey of the majority (approximately 92%) Chinese population; it
was not feasible to include the 55 recognized minority ethnic
groups. HCV infection was confirmed or reconfirmed (anti-HCV
antibody and HCV RNA positive) within 90 days prior to enroll-
ment. Patients who had received antiviral or interferon-based
therapy for hepatitis C or hepatitis B were excluded; no other
exclusion criteria were applied.

Study design. In this cross-sectional observational study
(ClinicalTrials.gov identifier NCT01293279), blood samples,
demographic information, medical histories, and physical exami-
nations were obtained within 9 days after enrollment. Subject
interviews at this visit included collection of data pertaining to
diet, lifestyle, HCV transmission risk factors, and other param-
eters. Routine blood biochemistry and hematology tests were com-
pleted locally. Virologic and genetic analyses, including HCV viral
load (Abbott RealTime HCV; Abbott Laboratories, Des Plaines,
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IL, USA), HCV genotype (Versant HCV Genotype 2.0 [LiPA];
Siemens Healthcare Diagnostics, Tarrytown, NY, USA), and
IL28B genotype (iPLEX Gold; Sequenom, San Diego, CA, USA),
were conducted centrally (CapitalBio, Beijing, China).

Cirrhosis was diagnosed by liver biopsy or the presence of
ascites, hepatic encephalopathy, upper gastrointestinal bleeding,
or Child-Turcotte-Pugh score > 7, or by any two of the following
criteria: radiologic imaging showing nodular liver or spleno-
megaly, platelet count < 100 000 in the absence of other expla-
nations, liver stiffness > 13 kPA, or endoscopic detection of
gastroesophageal varices. Decompensated cirrhosis was defined
by the presence of ascites, hepatic encephalopathy, upper gastro-
intestinal bleeding, or Child-Turcotte-Pugh score > 7. Hepatocel-
lular carcinoma, fatty liver disease, and type 2 diabetes were
diagnosed using established guidelines.'*'® Diagnoses of
ascites, splenomegaly, and portal hypertension were based on
ultrasonography.

Study oversight. Peking University People’s Hospital and
Bristol-Myers Squibb designed the protocol, in collaboration
with academic authors, with approval by a central review board
and the institutional review boards of each participating center,
and by the China National Human Genetic Resource Manage-
ment Office (2010)074. The study was conducted in accordance
with the International Society for Pharmacoepidemiology guide-
lines for Good Epidemiology Practices and applicable regulatory
requirements. All patients provided written informed consent
before participating.

Statistical analysis. A sample size of 1000 patients was
chosen to achieve adequate precision, based on assumed overall
prevalence of 45% HCV genotype 1b and 81% IL28B genotype
CC, and on assumed homogeneity of patient characteristics across
geographic regions. Categorical variables were tabulated with
counts and percents; continuous variables were summarized
with univariate statistics. Descriptive analyses were conducted
to describe patient demographic characteristics, frequency
distributions of viral and host genotypes, and HCV viral load.
Stratifications were conducted by geographic region, status of
complications, and HCV viral load. Prevalence estimates for host
and viral genotypes were expressed as proportions and compared
by chi-squared analysis. Single nucleotide polymorphism (SNP)
genotype frequencies from host genotyping tests were examined
for departures from Hardy—Weinberg equilibrium.!” Cirrhosis risk
factors were investigated by logistic regression; variables signifi-
cant at P < 0.2 in univariate analysis were entered into a multivari-
ate model. Backward selection was applied, removing the least
significant parameters from the model until all parameters were
significant at P < 0.05. HCV genotype was added to the final
multivariate model.

Results

Study patients. The regional distribution of the 1012
enrolled patients (Fig. 1) was consistent with that of the overall
Chinese population.'® Protocol criteria for inclusion in the analysis
were met by 997 patients: 15 were excluded for protocol violations
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Figure 1

N =155 (15.3%)

Distribution of enrolled patients by province and region. Chinese regions as defined in this study are color-coded; the number of patients

enrolled in each province is shown with regional totals and proportions of the total enrolled population.

(one patient had two violations) that included HCV infection not
confirmed within 90 days before enrollment (10 patients); physical
examinations or blood draws not completed within 9 days after
enrollment (four patients); and not Han ethnic and/or < 18 years
old (two patients).

Distribution of viral and host genotypes. Genotype
1b was the most common HCV genotype across China, compris-
ing 56.8% of the overall population, followed by genotypes 2, 3,
and 6 (Fig. 2a). Genotypes 4 and 5 were not found. The greatest
HCV genotypic diversity was observed in the southern and
western regions, which had significantly lower proportions of
genotype 1, and correspondingly higher proportions of genotypes
3 and 6 (south) or 2 and 3 (west) (P <0.001). Genotype la was
rare, comprising 1.4% overall. A small proportion (2.1%) was
infected with multiple genotypes, most frequently 1 and 2.

Journal of Gastroenterology and Hepatology 29 (2014) 545-553

Across China, 84.1% of the study population was IL28B geno-
type CC (rs12979860), with little regional variation (P > 0.05;
Fig. 2b). Similar distributions of genotypes for other IL28B SNPs
associated with response to peginterferon/ribavirin therapy were
observed (Tables S1 and S2).'32° IL28B genotype CC was found
in 79%, 89%, 96%, and 92% of patients with HCV genotypes 1, 2,
3, and 6 infections, respectively.

Patient demographics and clinical status. Enrolled
patients had a median of 46 years of age and 54.8% male; 62% had
HCV RNA levels exceeding 600 000 [U/mL. Patients with HCV
genotype 3 or 6 infections had younger median ages and higher
proportions were male, compared with genotype 1 or 2 (P < 0.001;
Table 1). Current alcohol consumption and tobacco smoking were
reported by 25.8% and 24.3% of patients, respectively; 7.6% of
patients had a history of intravenous drug abuse. Evidence of liver
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@) All China

(b) All China

Figure 2 Distribution of hepatitis C virus
(HCV) and IL28B genotypes by region. Data
indicate percentages of patients with the indi-
cated (a) HCV or (b) IL28B genotype in each
region, and in the total study population. HCV
genotype: M, 1b; [, 2b; I, 3b; [, 6¢; [, 1a;
B 23 or 2c; M, 3a; M 6a or 6b; M, multiple
genotypes; [, subtype unidentifiable. [L28B
genotype rs12979860: M, CC; , CT; |, TT.

disease was frequent. Alanine aminotransferase (ALT) levels were 33.7%, and 6.9% were Child-Turcotte-Pugh categories A, B, and
above the upper limit of normal in 63.4% of patients and more than C, respectively. International normalized ratio and direct bilirubin
twice the upper limit of normal in 28.4%. Cirrhosis was reported in level were elevated in 12.1% and 23.3% of patients, respectively.
10.1% of patients, with evidence of hepatic decompensation in Indicators of advanced liver disease, such as cirrhosis, elevated
more than half of these. Among the 101 cirrhotic patients, 59.4%, bilirubin, portal hypertension, ascites, and splenomegaly, were
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Table 1 Demographic and disease parameters by HCV genotype’
Parameter Genotype 1 Genotype 2 Genotype 3 Genotype 6 All genotypes
(N =582) (N = 240) (N=091) (N =63) (N =997)
Age, median years (Q1, Q3) 47.0 (39.0, 67.0) 48.0 (39.0, 67.5) 38.0 (32.0, 42.0) 35.0(31.0, 41.0) 46.0 (37.0, 56.0)
Age at HCV diagnosis, mean years (SD) 44.5(12.9) 44.6 (13.2) 37.1(8.6) 38.5(11.5) 43.5(12.8)
Male sex, n (%) 303 (562.1) 122 (50.8) 69 (75.8) 42 (66.7) 546 (54.8)
Body mass index, mean kg/(m?) (SD) 23 4(3.3) 23.6 (3.3) 22.3(3.1) 23.1 (3.5) 23.3(3.3)
HCV RNA, mean logio IU/mL (SD) 9(0.9) 5.8(1.0) 5.9(1.0) 6.2 (0.9) 5.8(1.0)
ALT, median U/L (Q1, Q3) 51 0 (32.0, 84.4) 59.5 (34.0, 109) 81.5(52.0, 140) 55.0 (31.0, 102) 55.0 (33.0, 95.0)
Compensated cirrhosis, n (%) 3(5.7) 12 (5.0) 1(1.1) 1(1.6) 47 (4.7)
Decompensated cirrhosis, n (%) 8 (6.5) 9(3.8) 6 (6.6) 1(1.6) 54 (5.4)
CTP score, mean (SD) 3(0.8) 5.2 (0.7) 5.3(0.9) 5.1 (0.4) 5.2 (0.7)
CTP score in cirrhotics, mean (SD) 6.3 (1.4)
CTP score 27, n (%) 42 (7.3) 11 (4.6) 6 (6.6) 2(3.2) 62 (6.2)
Direct bilirubin, mean imol/L (SD) 6.2 (13.1) 5.4 (5.2) 6.3 (4.8) 5.0 (4.2) 6.1(12.3)
Portal hypertension present, n (%) 16 (2.7) 4(1.7) 1(1.1) 0 21(2.1)
Ascites present, n (%) 18(3.1) 7 (2.9) 1(1.1) 1(1.6) 27 (2.7)
Splenomegaly present, n (%) 62 (10.7) 15 (6.3) 3(3.3) 2(3.2) 83 (8.3)
Hepatocellular carcinoma, n (%) 5(0.9) 0 0 0 5 (0.5)
Fatty liver history, n (%) 48 (8.2) 29 (12.1) 14 (15.4) 2(3.2) 95 (9.5)
Type 1 diabetes present, n (%) 3(0.5) 4(1.7) 0 0 7 (0.7)
Type 2 diabetes present, n (%) 44 (7.6) 20 (8.3) 7(7.7) 2(3.2) 74 (7.4)
Insulin resistance 14 (2.4%) 2(0.8) 4(4.4) 0 20 (2.0)
Hyperlipidemia, n (%) 37 (6.4) 7 (3.0) 3(3.3) 4(6.3) 53 (56.3)
'Eighteen patients were infected with genotypes 1 + 2, and one patient each with genotypes 1 +3, 1+ 6, or 1 + 2 + 6.
ALT, alanine aminotransferase; CTP, Child—Turcotte-Pugh; HCV, hepatitis C virus.
generally more frequent in patients with HCV genotype 1 and 180 -
2 infections, compared with genotypes 3 or 6 (Table 1). The
frequencies of some HCV-related and extra-hepatic disease « 160 4 8
parameters varied by host genotype; however, differences were % 238
inconsistent. Among evaluable patients (n=997), five patients "_E 140 + 124 a5
(0.5%) had hepatocellular carcinoma, and all of these five patients 2 12 1 1.1
. . . 120 | 208 —32
were genotype 1 and with decompensated cirrhosis. Overall, £ 9 132
10.3% of patients had abnormalities of glucose homeostasis (dia- f, 100 4 -
betes, insulin resistance); 5.3% had hyperlipidemia. E 198
‘g 80
k]
HCYV transmission risk factors. HCV transmission risk % 60
factors varied by HCV genotype, with a general distinction g 40 4 "
between patients infected with genotype 1 or 2 versus genotype 3 g
or 6 (Fig. 3). Overall, 27% of patients reported exposure to more o 204
than one risk factor. Among patients with genotype 1 or 2, the most u
common reported risk factors were medical procedures such as 0 3 6

blood transfusion (67% and 62% of patients, respectively), surgery
(19.9% and 20.4%), and dental treatment (14.6% and 17.5%).
Blood transfusion was a much less common risk factor for patients
with HCV genotype 3 or 6 infection, reported by 15.4% and 17.5%
of patients, respectively. In contrast, for patients with genotype 3
or 6, lifestyle-associated risk factors were more frequent, includ-
ing IV drug abuse (40.7% and 34.9% of patients, respectively),
and tattoos and piercings (19.8% and 11.1%). These lifestyle-
associated risk factors were less common in patients with genotype
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HCV genotype

Figure 3 hepatitis C virus (HCV) transmission risk factors by HCV
genotype. The proportions of patients with self-reported transmission
risk factors are shown by HCV genotype. Some patients reported mul-
tiple factors. ', other; ', surgery, organ transplant; =, interventional
exams and treatments; ', dialysis; ", tattoos, piercings; ", long-term
HCV exposure; M, dental treatment; M, |V infusion; I, IV drug abuse;
B blood transfusion; M, sex.

549

© 2013 The Authors. Journal of Gastroenterology and Hepatology published by Journal of Gastroenterology and Hepatology Foundation

and Wiley Publishing and Wiley Publishing Asia Pty Ltd



Hepatitis C virus and IL28B genotypes in China

HY Rao et al.

P value
HCV genotype:  1bversus 6 < 1.998 0.369
1bversus 2 and 3 H—O—1 1.467 0.149
2 and 3 versus 6 <$-1.362 0.695
HCV viralload: > versus < 600,000 IU/mL &~ | 0.446 <0.001
Diabetes history: Yes versus no <$-3.245 <0.001
HBV coinfection: Yes versus no <-2.957 0.010
ALT: > versus < 40 U/L —i| 0.487 0.019
AST: > versus < 40 U/L <-3.952 <0.001
Sex: Female versus male —O— 1.187 0.511
Age: > versus < 40 years —O0-1.022 — 0.965
Alcohol consumption: High versus low* < 2.064 — 0.041 Figure 4 Correlates of cirrhosis. Odds ratios
Teaconsumed:  Average versus lowt O 0.588 0.114 and 95% confidence intervals are shown
High versus lowt o—1 0.432 0.068 for parameters entered into the multivariate
Pickled food: Average versus lowt H—<—11.397 0.224 mo,del' “High alcohol consumption  was
defined as >40 g/day (men) or >20 g/day
High versus lowt <-4.159 0.007 — (women). tTea and pickled food consumption
T T T T T T T T T T T ) defined as high (at least twice daily), average

0 1 2 3 4 5 6 7

1 or 2; together, they were reported by 7.0% and 7.9% of patients,
respectively.

Among patient’s self reported possible infection routes (or
exposures), the most common reported risk factors were medical
procedures, but with substantial geographic regional variation: for
instance, blood transfusion as a possible infection transmission
route was found 69.3% in central region, 60.4% in West, 59.7% in
East, 57.5% in North, and 40.1% in South; surgery as a possible
route was reported 15.4%, 15.7%, 12.1%, 34.8%, and 27.6%, in
the central region, West, East, North, and South, respectively; and
dental treatment was reported 11.6%, 6.5%, 12.6%, 33.7%, and
23.0%, among the five geographic regions, respectively. IV drug
abuse was a much more common risk factor for patients in western
and southern regions, reported by 12.9% and 19.7% of patients,
respectively. Interventional exams (endoscopy exam for example)
and treatments and long-term HCV exposure (living together with
patients with hepatitis C over a year) were more common in
patients in southern than other regions, reported by 11.2% and
9.2% of patients. From this patient’s self reported information,
it is also noticed that blood transfusion as a possible route of
HCYV infection changed dramatically before and after 1993, 72%
versus 47%, respectively; however, other possible routes were
increased after 1993—for example, dental service as a possible
infection route was reported 9% and 21%, before and after 1993,
respectively.

The time of first potential exposure to HCV varied according to
risk factor. First potential exposure tended to occur earlier for
blood transfusion (mean 18.4 years before study enrollment) and
surgeries (15.5 years before enrollment) than first exposure to
dental treatment (11.8 years) or IV drug abuse (11.3 years).

Association of cirrhosis with potential risk
factors. Among the 101 cirrhotic patients, HCV genotype was
not significantly associated with cirrhosis in age-adjusted multi-
variate analysis (Fig. 4). Significant disease-related factors
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(twice weekly to once daily), or low (at most
once weekly).

included low HCV viral load, hepatitis B virus coinfection, history
of diabetes, low serum ALT, and high serum aspartate aminotrans-
ferase (AST). Among demographic and lifestyle parameters, high
consumption of alcohol and pickled food was associated with
cirrhosis. High alcohol consumption was defined as =40 g/day
(men) or =20 g/day (women). Pickled food (salted/smoked/
preserved food) consumption was defined as high (at least twice
daily), average (twice weekly to once daily), or low (at most once
weekly). There was a trend toward a negative association between
high tea consumption and cirrhosis, but this did not reach statisti-
cal significance. IL28B genotype was not significantly associated
with cirrhosis when added to the multivariate analysis. Factors not
significant at P < 0.2 in the univariate analysis or were excluded
before the final multivariate analysis included years since first
exposure to HCV, age at first exposure, body mass index, hyper-
lipidemia, active smoking status, coffee consumption, protein
consumption, weight loss, and appetite loss.

Discussion

This cross-sectional epidemiologic study, with stratified sampling
based on regional populations, is the largest combined assessment
of HCV and host genotypes that has been completed in China. We
investigated potential links between HCV and IL28B genotypes,
transmission risk factors, and clinical status. Our results indicate
that HCV genotype 1b is the most prevalent genotype across
China, consistent with previous studies, with genotype la found
infrequently.">!*1? However, we observed marked differences
between geographic regions. The higher genotypic diversity and
prevalence of genotypes 3 and 6 in the south and west may, in part,
reflect the changing epidemiology of HCV in China.!®?!?? Previ-
ous reports indicate that in southwest China, the relative preva-
lence of genotypes 3 and 6 has increased significantly, with a
corresponding decline in the prevalence of genotypes 1b and 2a,
particularly among young patients.?
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Transmission by intravenous drug abuse is most common in
southern and western China, and has become more frequent and
associated with genotype 3 or 6 infection, consistent with other
data from China on transmission risk factors.?>>*? In this regard,
the younger median age of patients with genotype 3 or 6 in our
study, compared with genotypes 1 and 2, is consistent with data
indicating that younger, more recent heroin users are more likely
to become heroin injectors, with the associated risk of HCV (and
HIV) infection from contaminated needles.” Correspondingly,
since the early 1990s, when measures to improve medical safety
achieved widespread implementation in China, HCV transmission
through unsafe medical practices has dropped substantially.”” The
older median age of patients with genotype 1 or 2 infections and
the predominance of medical procedure-associated infection risk
factors suggest that many genotype 1 or 2 infections were acquired
before the early 1990s. Thus, regional differences in HCV geno-
type distribution may reflect differences in the timing of acquisi-
tion of HCV infection that may in turn influence the timing of the
peak burden of cirrhosis.

As a consequence of these trends, regional differences in
HCV genotype prevalence and epidemiology may warrant con-
sideration of prevention and treatment strategies that are tailored
to local needs. With the increased safety of blood transfusions
and recent cultural changes, surgical procedures, dental treat-
ment, and intravenous drug use have become more common
transmission risk factors. Therefore, reducing the reuse of
syringes has become a critical issue for preventing HCV infec-
tions. Public health initiatives to reduce injection drug abuse
and/or the use of contaminated syringes, targeted primarily
toward areas in southern and western China where drug abuse
is most prevalent, may help reduce transmission of both HCV
and HIV.

The high prevalence of IL28B genotype CC (rs12979860) in
China is consistent with previous reports.®?* In Asian popula-
tions, the high frequency of the IL28B C allele, and the predomi-
nance of HCV genotypes other than 1a, may contribute to the high
reported rates (61-79%) of sustained virologic response (SVR)
with peginterferon/ribavirin regimens.***! The IL28B T allele and
HCV genotype la are both more common in Caucasian than in
Asian patients, and are likely contributors to the lower (38—41%)
reported SVR rates in Caucasians receiving peginterferon/
ribavirin or triple regimens containing HCV protease inhibi-
tors.*>3 The predominance in China of genotype 1b and IL28B
genotype CC suggests that current triple regimens are likely to be
highly effective in the Chinese patient population, potentially with
reduced treatment durations and relatively low rates of drug resis-
tance and treatment failure. Recent studies of a peginterferon-free
regimen containing two direct-acting antivirals indicate that the
risk of resistance is less in patients infected with HCV genotype 1b
versus la; thus, regions with a high proportion of genotype 1b may
gain more benefit from such regimens.*> Treatment of HCV geno-
type 2 or 3 infections with peginterferon/ribavirin provides high
SVR rates in both Asian and Caucasian patients, and more potent
triple regimens may not be necessary for these patients. Overall,
the high prevalence of favorable host and viral genotypes in Asian
patients may allow treatment strategies that differ from those most
commonly applied in Western countries, both with current
peginterferon/ribavirin-based regimens and possibly with future
interferon-free therapies.
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The slightly lower frequency of IL28B genotype CC in patients
with HCV genotype 1 is interesting and may relate to epidemio-
logic differences. Infection risk factor data suggest a high propor-
tion of long-duration infections in patients with genotype 1; thus,
disproportionate loss of patients with IL28B genotype CC may
have occurred because of greater spontaneous viral clearance.®’
Further prospective study is needed to investigate this hypothesis,
and to explore the relationships between viral and IL28B geno-
types and the possible clinical consequences. It was also observed
that cirrhosis was present in a somewhat higher proportion of
patients with IL28B genotype CT or TT (13.8%) compared with
CC (9.4%), although IL28B genotype was not significantly asso-
ciated with cirrhosis in multivariate analysis. However, there were
only 101 cirrhotic patients in our study, most of whom were IL28B
genotype CC; extended follow-up of a larger cohort may clarify
whether IL28B genotype influences fibrosis progression.

Multiple factors related to disease status, HCV infection, and
lifestyle were significantly associated with the presence of cirrho-
sis. It is important to note that this was not a longitudinal study,
and that the potential causality with respect to cirrhosis develop-
ment cannot be assessed, and while the methodology used to
diagnose cirrhosis is consistent with Chinese clinical practice and
guidelines, the lack of biopsy confirmation of liver disease stage is
a limitation of this analysis. Information on previous assessments
of medical complications in the 101 cirrhotic patients is not
available; however, it was confirmed that all patients were HCV
treatment-naive.

Several of the factors significantly associated with cirrhosis in
this study have previously been shown to increase the risk of
developing cirrhosis, including hepatitis B virus coinfection and
high alcohol consumption.*** In contrast, low viral load has been
associated with cirrhosis previously, most likely a consequence of
reduced functional liver tissue, but is not considered a causal
factor.> A similar relationship may hold in this study. Similarly,
the association of cirrhosis with high AST and low ALT levels may
reflect the high proportion of decompensated liver disease in the
cirrhotic population; advanced cirrhosis has been associated with
progressive increases in the AST/ALT ratio.”® Type 2 diabetes
is disproportionately prevalent in cirrhotics and may contribute
to further disease progression, but the role of diabetes in the
development of cirrhosis is uncertain.*’

In the overall population, evidence of advanced liver disease
was more common in patients with HCV genotype 1 than other
genotypes. A relationship between HCV genotype and cirrhosis
remains to be established; previous reports are inconsistent. HCV
genotype 1b has been associated with increased risk of hepatocel-
lular carcinoma in both European and Asian studies,’®* but it
remains uncertain whether this is due to accelerated fibrosis,
increased oncogenic potential of this viral subtype, or to some
confounding factor. In our multivariate analysis, odds ratios for
genotype 1b versus other genotypes were high but not statistically
significant, recommending further prospective study in a larger
cohort that includes more non-genotype 1-infected patients.

The influence of high alcohol consumption on fibrosis in hepa-
titis C is well known; however, we also found links between
cirrhosis and pickled food consumption, and a trend toward a
negative relationship between cirrhosis and high consumption of
tea. A beneficial effect of tea consumption has been reported pre-
viously,* but the observed relationship with pickled food is novel.
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Further study of these environmental or lifestyle factors may be
warranted because patients can often modify their exposure if
causal relationships to fibrosis are established.

A limitation of this study’s cross-sectional design is that it
cannot establish cause—effect relationships between the findings
and possible causes; the intention of this study is mainly to
describe the demographic and clinical status of HCV patients who
were naive to HCV treatments. Nevertheless, this study has shown
associations between key clinical observations and possible con-
tributing factors that may be related to cirrhosis. These results have
established a good foundation for generating hypotheses for future
studies. Additionally, this study did not identify patients with pos-
sible HCV/HIV coinfection; it was due to a concern of potential
impact on patient enrollment. Last, this study used a convenience
sample for patient enrollment. We took this approach because
HCV is generally a silent disease, and many patients would not be
identified until they were seen and diagnosed; therefore, it would
not be possible to assess actual patient numbers prior to enroll-
ment. Given this situation, a randomization design was not pos-
sible. However, the study design considered populations from all
geographic regions in China, and the numbers to enroll took the
proportion of regional populations to the entire country to ensure
that study enrollment would provide a representative sample of the
regional distribution of the Han ethnic population.

Overall, these results present a clinical picture of chronic hepa-
titis C in treatment-naive Han Chinese patients that varied accord-
ing to Chinese region and HCV genotype, with lesser effects
of host genotype. Some demographic and disease parameters
appeared to differ according to HCV genotype, potentially reflect-
ing both epidemiologic factors and HCV genotype-associated dif-
ferences in natural history. The relatively frequent detection of
advanced liver disease may reflect limitations on access to antiviral
therapy, and suggests that earlier diagnosis and treatment,
and greater awareness of factors that influence HCV-associated
disease, may help avoid clinical complications and improve patient
outcomes.
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