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Abstract: The standard treatment, pegylated interferon (PEG-IFN) plus ribavirin (RBV), for patients with chronic hepa-
titis C (CHC), does not provide a sustained virologic response (SVR) in a large majority of patients. In the present 
study, 211 treatment-naïve patients with the hepatitis C virus (HCV) genotype 1b and 2a were recruited and treated 
weekly with PEG-IFN plus RBV to determine the response of HCV genotype 1b and 2a patients to standard antivi-
ral treatment. Virologic responses were assessed by TaqMan at week 4, 12, 24, 48 and 24 weeks of treatment. 
Patients with HCV genotype 2a had a significantly higher rapid virologic response (RVR), early virologic response, 
end-of-treatment response and SVR, and a lower relapse rate than patients with HCV genotype 1b. Multivariate 
logistic regression analysis showed that the HCV genotype 2a patients had a HCV RNA level ≤ 5.70 log10 IU/ml, a 
fibrosis stage < S3, and that HLA-A02 expression and RVR were independent factors of SVR that may improve HCV 
clearance.

Keywords: Hepatitis C virus, genotype, sustained virologic response, pegylated interferon

Introduction 

Hepatitis C virus (HCV) is a major cause of 
chronic liver disease, affecting 170 million per-
sons world-wide [1]. The standard therapy for 
the treatment of hepatitis C, up until 2011, was 
the combination therapy of pegylated interfer-
on (PEG-INF) alfa-2a or alfa-2b and ribavirin 
(RBV) administered for 24 or 48 weeks [2]. The 
biomarker that best correlated with a cure was 
the sustained viral response (SVR) [3].

In recent years, several studies have identified 
clinical, virologic, histologic, biochemical, and 
demographic features that can predict a lower 
response to treatment with PEG-INF plus RBV 
[4, 5]. For example, changes in serum HCV RNA 
levels are an important predictor of treatment 
outcome [6, 7]. In particular, the disappear-
ance or reduction in HCV RNA levels at 4 and 
12 weeks after starting therapy is a pivotal cri-

terion in predicting treatment response [8, 9]. 
Currently, genetic host factors have been 
reported as becoming important for the pre-
treatment prediction of the probability of SVR 
[10]. Genetic polymorphisms near the interleu-
kin 28B (IL28B) gene have reportedly consti-
tuted as a host factor strongly associated with 
treatment outcome [11, 12]. Thomas et al [13] 
found that the CC genotype in rs12979860 
strongly enhanced resolution of HCV infection 
among individuals of European or African 
ancestry. 

The effective presentation of viral antigens to 
CD4+ and CD8+ T cells by human leukocyte anti-
gen (HLA) class I and class II molecules, respec-
tively, is the key regulator of optimum immune 
response against viral infection. Both HLA-
DQB1*0301 and HLA-DRB1*11 are consistent-
ly associated with viral clearance of hepatitis C 
[14]. Currently, a clear and reproducible associ-
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ation has not been found between HLA alleles 
and therapeutic outcome [15].

The HCV genotype is one of the most important 
predictor of treatment outcome. Recent stud-
ies have found that only 40-50% of individuals 
with genotype 1 experience SVR, however 
approximately 80-87% patients with other gen-
otypes obtain SVR in the US and in Europe [5, 
16]. The SVR of patients with HCV genotype 1b 
is much higher in the Chinese and Japanese 
populations than that in Europe and America 
when treated with the corresponding regimen 
[17-19]. Currently, it is not clear whether the 
SVR of HCV genotype 1b and genotype 2a 
respond differently in the Chinese population.

Various factors might affect the outcomes of 
the PEG-INF and RBV antiviral therapy. The 
present study is prospective study on a large 
cohort of “treatment naïve” HCV patients to 
determine whether the HCV genotype 1b and 
genotype 2a respond differently to treatment. 

In addition, the relative factors in the PEG-IFN 
plus RBV antiviral therapy were investigated, 
thus predicting the likelihood that a patient 
would achieve SVR during early stages of thera-
py with high reliability.

Materials and methods

Patients

A total of 211 “treatment naïve” HCV patients 
were recruited in the Department of Infectious 
Diseases, First Affiliated Hospital of Zhengzhou 
University between January 2010 and January 
2013. Eligible subjects met the EASL Clinical 
Practice Guidelines of HCV [2]. The exclusion 
criteria included: co-infection with human 
immunodeficiency virus; hepatitis B virus; alco-
hol intake averaging greater than 50 g per day; 
active drug abuse; chronic systemic disease; 
psychiatric disorders; autoimmune disease and 
pregnancy or lactation. The patients’ character-
istics are listed in Table 1. Patients received 

Table 1. Baseline clinical and demographic data of chronic HCV patients
Variable Overall Genotype 1b (n = 112) Genotype 2a (n = 68) P value
Sex (M/F) 74/106 46/66 28/40 0.98 
Age (y), mean ± SD 47.0 ± 13.1 47.0 ± 12.9 46.9 ± 13.7 0.97 
Body mass index (kg/m2), mean ± SD 24.0 ± 2.6 24.1 ± 2.7 23.9 ± 2.5 0.54 
ALT (U/L), mean ± SD 61.7 ± 44.8 63.2 ± 43.0 59.3 ± 47.8 0.58 
AST (U/L), mean ± SD 61.8 ± 47.6 64.6 ± 52.4 57.1 ± 38.4 0.31 
GGT (U/L), mean ± SD 47.0 ± 37.3 49.6 ± 38.1 42.9 ± 35.7 0.25 
ALB (g/L), mean ± SD 42.0 ± 5.2 41.6 ± 5.5 42.6 ± 4.7 0.20 
HCV-RNA (log10 IU/ml), mean ± SD 6.0 ± 1.2 6.0 ± 1.1 6.1 ± 1.4 0.66 
HCV-RNA, n (%) 0.55 
    ≤ 5.70 log10 77 (42.8) 46 (41.1) 31 (45.6)
    > 5.70 log10 103 (57.2) 66 (58.9) 37 (54.4)
Fibrosis stage, n (%) 0.56 
    < S3 161 (89.4) 99 (88.4) 62 (91.2)
    ≥ S3 19 (10.6) 13 (11.6) 6 (8.8)
HLA-A02, n (%) 0.91 
    Positive 89 (49.44) 55 (49.1) 34 (50.0)
    Negative 91 (50.56) 57 (50.9) 34 (50.0)
Source of infection, n (%) 0.11 
    Maternal-neonatal 4 (2.2) 3 (2.7) 1 (1.5)
    Blood 125 (69.4) 77 (68.8) 48 (70.6)
    Sexual intercourse 6 (3.3) 3 (2.7) 3 (4.4)
    Others 45 (25.0) 29 (25.9) 16 (23.5)
Legend: M: male, F: female, y: years, BMI: body mass index, ALT: alanine aminotransferase value, SD: standard deviation, AST: 
aspartate aminotransferase value, GGT: gamma-glutamiltranspeptidasi, ALB: albumin, HLA-A02: human leucocyte antigen. 
A02. P value was given by Chi-square test or Fisher’s exact probability test comparing HCV genotype 1b and 2a groups. A 
2-sided P value less than 0.05 was considered significant.
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either PEG-INF-α-2a or PEG-INF-α-2b plus RBV 
according to the EASL Guidelines of HCV treat-
ment [2]. This study was conducted in accor-
dance with the declaration of Helsinki. This 
study was conducted with approval from the 
Ethics Committee of Zhengzhou University. 
Written informed consent was obtained from all 
participants.

Anti-HCV antibody and HCV RNA quantification

Blood samples were collected from each 
patient at the time of their clinical evaluation, 
then separated into sera and stored at -80°C 
until use. The anti-HCV antibody was deter-
mined by enhanced chemiluminescence immu-
noassay (Ortho Clinical Diagnostics, Raritan, 
NJ, USA). Quantitative determination of HCV 
RNA (TaqMan Roche Diagnostics) was per-
formed during the different time points of anti-
viral therapy. The TaqMan value used to deter-
mine the response was 25 IU/ml.

HCV genotyping

HCV genotyping was performed using HCV 
genotyping chip assay (HCV genotyping kit Chip, 
Roche, Germany) according to the manufactur-
er’s instruction. This assay is based on the 
reverse-hybridization principle. Specific oligo-
nucleotide probes immobilized on membrane 
strips were hybridized with an amplified sample 
material generated by polymerase chain 
reaction.

Liver function and histological stage

Roche Modular automatic biochemical analyzer 
(Roche, Germany) and Beckman DXC800 auto-
matic biochemical analyzer (Beckman Coulter, 
USA) were used for liver function assays. All 
tests were performed according to the manu-
facturer’s instructions. Histological stages of 
HCV in patients was determined based on the 
scales for scoring fibrosis of the METAVIR sys-
tem [20].

HLA-A02 expression

The peripheral blood mononuclear cells (PBMC) 
were isolated from 5 ml heparinized blood of 
HCV patients by density gradient centrifuga-
tion. 1 × 105 cells were added to 20 μl FCS and 
were incubated with anti-CD3 FITC, anti-CD8 
APC and anti-HLA-A02 PE antibodies (BD 
Bioscience, San Jose, CA) for 15 min at room 
temperature (RT). The IgG2b PE and anti-CD3 

PE antibodies (BD Bioscience, San Jose, CA) 
were used as negative and positive controls, 
respectively. After 1 ml MACS buffer washing, 
the pellets were re-suspended in 300 μl buffer 
and analyzed on a FACS Cano II (BD Bioscience, 
San Jose, CA).

The HLA-A02 genotyping was carried out by 
SSO LABType (One Lambda, Canoga Park, CA). 
Target DNA was amplified by nested PCR using 
sequence-specific primers (outer primers are: 
forward 5’-GGTCCGGAGTATTGGGACG-3’ and 
reverse 5’-GTGCTTGGTGGTCTGAGCT-3’, inner 
primers are: forward 5’-GCGCCGTGGAAGAGG- 
GTCG-3’ and reverse 5’-CCCGTCCCAATACTCC- 
CGA-3’) followed by hybridization with allele-
specific oligodeoxy nucleotides coupled with 
fluorescent phycoerythrin-labeled microsph- 
eres. The fluorescence intensity was deter-
mined on a Bio-Plex 200 system (Luminex 
xMAP, Austin, TX). The HLA allele assignment 
was performed with HLA-Tools software (Los 
Angeles, CA, US).

Efficacy assessments

Serum HCV RNA levels, routine hematological 
workup and biological function were deter-
mined at baseline, then at weeks 4, 12, 24 and 
48 weeks during treatment and at 24 weeks 
during follow-up after treatment. End-of-
treatment response (ETR) and SVR were 
defined as a negative qualitative HCV RNA level 
at the end of treatment and after 24 weeks of 
follow-up after treatment respectively. Rapid 
virologic response (RVR) was defined as quali-
tative HCV RNA negative at week 4 of treat-
ment. Early virologic response (EVR) was 
defined as qualitative HCV RNA negative or a 
reduction from baseline HCV RNA level of > 2 
log10 IU/ml at week 12 of treatment. All 
patients with detectable HCV RNA at week 24 
stopped treatment and were classified as non-
responders. Virologic relapse was defined as 
reversion to HCV RNA positive status in a 
patient who had an undetectable HCV RNA 
level (< 25 IU/ml) at the end of treatment.

Safety assessments

Safety assessments including adverse events, 
vital signs, and laboratory tests were conduct-
ed throughout the treatment period and at fol-
low-up. Information on possible adverse events 
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was obtained by questioning the patients and 
included: flu-like symptoms; fatigue; nausea; 
dizziness; depression and hair loss. In addition, 

tors on the likelihood of achieving SVR. A 
2-sided P value of P ≤ 0.05 was considered 
significant.

Figure 1. Study flow and disposition of patients. A total of 211 patients were enrolled into the study and assigned to 
the genotype 1b group (135 patients) and the genotype 2a group (76 patients) by HCV genotypes. The disposition 
of patients in the study was shown in Figure 1. There were 31 dropout patients (14.7%), including 23 patients with 
HCV genotype 1b and 8 patients with HCV genotype 2a, due to the adverse events (22 patients, 71.0%) or hepatic 
dysfunction (9 patients, 29.0%). By the end of the study, the data of total 180 patients including 112 genotype 1b 
patients and 68 genotype 2a patients was collected and analysed.

Figure 2. Virologic response in the genotype 1b and genotype 2a patients. 
Genotype 2a patients had higher RVR (85.3% versus 67.0%), EVR (91.2% 
versus 74.1%), ETR (89.7% versus 71.4%), SVR (86.8% versus 60.7%) and 
lower relapse rate (3.3% versus 15.0%) than that of genotype 1b patients. 
Virologic response was defined as undetectable serum level HCV RNA (< 25 
IU/ml). Differences between the two groups were assessed by Chis-square 
test or Fisher’s exact probability test, A 2-sided P value less than 0.05 was 
considered significant.

spontaneously reported ad- 
verse events were recorded.

Statistical analysis

Statistical analysis was per-
formed using the SPSS soft-
ware (version 16.0; SPSS Inc, 
Chicago, IL, USA). Patient cha- 
racteristics were compared 
using the Student’s t test or 
Mann-Whitney rank sum test 
for quantitative variables and 
the Chi-square test or Fisher’s 
exact probability test for quali-
tative variables when appro-
priate. Results are expressed 
as mean ± standard deviation 
(SD) or median and range 
when appropriate. Multiple 
logistic regression analysis 
was used to investigate the 
independent effect of the fac-
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Results

Clinical and demographic data

The disposition of 211 patients including 135 
genotype 1b patients and 76 genotype 2a 

lowing factors including: age (OR = 2.28; 95% 
CI, 1.19-4.38); ALT (OR = 2.46; 95% CI, 1.25-
4.82); AST (OR = 2.25; 95% CI, 1.12-4.52); ALB 
(OR = 0.43; 95% CI, 0.22-0.83); serum viral 
load (OR = 2.69; 95% CI, 1.37-5.27); HCV geno-
type (OR = 0.24; 95% CI, 0.11-0.52); liver histo-

Table 2. Baseline factors associated with the likelihood of 
SVR

Variable N of pts/
Tot pts SVR (%) O.R. (C.I. 95%) P value

Sex
    M 54/74 72.9 1.22 (0.63-2.36) 0.55
    F 73/106 68.9
Age (year)
    < 50 83/107 77.6 2.28 (1.19-4.38) 0.01
    ≥ 50 44/73 60.8
BMI (kg/m2)
    < 25 111/152 73.1 0.49 (0.22-1.13) 0.09
    ≥ 25 16/28 56.7
ALT (U/L)
    < 100 95/124 76.8 2.46 (1.25-4.82) 0.01
    ≥ 100 32/56 57.1
AST (U/L)
    < 100 100/133 75.6 2.25 (1.12-4.52) 0.02
    ≥ 100 27/47 56.7
ALB (g/L)
    < 35 37/63 59.2 0.43 (0.22-0.83) 0.01
    ≥ 35 90/117 76.7
HCV-RNA (IU/ml)
    < 5.70 log10 71/88 80.2 2.69 (1.37-5.27) < 0.01
    ≥ 5.70 log10 56/92 61.3
HCV Genotype
    1b 68/112 61.1 0.24 (0.11-0.52) < 0.01
    2a 59/68 86.8
Fibrosis stage
    < S3 100/128 78.1 3.31 (1.66-6.57) < 0.01
    ≥ S3 27/52 51.9
HLA-A02
    Positive 70/89 78.7 2.20 (1.13-4.26) 0.02
    Negative 57/91 62.6
Drug
    PEG-INF-α-2a 84/117 71.6 1.18 (0.61-2.30) 0.62
    PEG-INF-α-2b 43/63 68.6
RVR
    Yes 64/76 84.2 5.82 (2.62-12.91) < 0.01
    No 63/104 60.6
Legend: SVR: sustained virologic response, N: number of patients who 
obtained SVR, O.R: odds ratio, C.I: confidence interval, PEG-INF: pegylated 
interferon, RVR: rapid virologic response. P value was given by using single 
variable logistic regression models. A 2-sided P value less than 0.05 was 
considered significant.

patients is shown in Figure 1. By the 
end of the study, the data of 180 
patients including 112 genotype 1b 
patients and 68 genotype 2a 
patients was analysed. There were 
no significant differences in the 
presence of HCV genotypes by sex, 
age, BMI, ALT, HCV RNA, liver fibrosis 
stage, or any other baseline variable 
(P > 0.05; Table 1). The HCV geno-
type 1b group and 2a group were 
well balanced with respect to patient 
characteristics.

Virologic response

Undetectable hepatitis C virus RNA 
rates were significantly higher 
among patients with HCV genotype 
2a versus 1b at week 4 (85.3% ver-
sus 67.0%), week 12 (91.2% versus 
74.1%), at the end of treatment 
(89.7% versus 71.4%) and at 24 
weeks follow-up (86.8% versus 
60.7%). There were 12 genotype 1b 
patients (15.0%) and 2 genotype 2a 
patients (3.3%) that relapsed during 
the 24 week of follow-up (P = 0.04; 
Figure 2). These results indicated 
that the rates of virologic responses 
during the antiviral therapy were sig-
nificantly higher in the genotype 2a 
group compared to the genotype 1b 
group. The lack of improvement in 
SVR of the genotype 1b group was 
partially due to a higher rate of viro-
logic relapse compared to genotype 
2a group in the follow-up period after 
completion of antiviral therapy.

Predictor of SVR

The overall rate of SVR in 180 HCV 
patients was 70.6%. The pre-treat-
ment clinical data including age, sex, 
HLA-A02 expression, liver histologi-
cal stage, HCV genotypes etc. was 
compared between patients with 
SVR and non-SVR by single variable 
logistic regression analyses. The fol-
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logical stage (OR = 3.31; 95% CI, 1.66-6.57); 
HLA-A02 (OR = 2.20; 95% CI, 1.13-4.26) and 
RVR (OR = 5.52; 95% CI, 2.62-12.91) were elu-
cidated as independent factors contributing to 
SVR (Table 2).

The HLA-A02 allele was expressed in 49.4% 
patients and 78.7% of these patients achieved 
SVR. The SVR of the HLA-A02 positive patients 
was higher than that in the HLA-A02 negative 
patients (62.6%) (OR = 2.20, 95% CI, 1.13-
4.26; Table 2). As seen in Figure 3, the SVR of 

A02 expression in genotype 1b patients was 
more important for achieving SVR than in geno-
type 2a patients.

Multivariate logistic regression analyses indi-
cated that HCV genotype (OR = 7.08, 95% CI, 
2.71-18.54), serum viral load (OR = 3.28, 95% 
CI, 1.47-7.34), liver fibrosis stages (OR = 3.40, 
95% CI, 1.45-7.96), HLA-A02 (OR = 2.63, 95% 
CI, 1.19-5.83) and RVR (OR = 5.35, 95% CI, 
2.24-12.82; Table 3) were independent predic-
tors of SVR. Notably, sex, BMI and drug habits 

Figure 3. The expression of HLA-A02 in HCV patients. The HLA-A02 expression was tested by FACS and PCR-SSP. A. 
The HLA-A02 expression on CD3+CD8+T cells of two HCV patients. B. The HLA-A02 expression was tested by PCR-
SSP. The outer pair of primers produced a 511-bp PCR product, the inner pair of primers produced a 236-bp PCR 
product. C. The SVR of different genotype patients in HLA-A02 expression or non-expression groups. Genotype 2a 
patients had higher SVR (84.2% versus 47.2%) in HLA-A02 negative group, but had similar SVR (90.0 versus 72.9%) 
in HLA-A02 positive group. Geno means genotype. Differences between the two groups were assessed by Chis-
square test. A 2-sided P value less than 0.05 was considered significant. 

Table 3. Baseline factors associated with the likelihood of 
SVR
Variable β S.E. P value O.R. C.I. 95.0%
Genotype 2a 1.96 0.49 < 0.01 7.08 2.71-18.54
HCV-RNA < 5.70 log10 1.19 0.41 < 0.01 3.28 1.47-7.34
Fibrosis stage < S3 1.22 0.43 < 0.01 3.40 1.45-7.96
HLA-A02 positive 0.97 0.41 0.02 2.63 1.19-5.83
RVR 1.68 0.45 < 0.01 5.35 2.24-12.82
Legend: S.E.: standard error. P value was given by using multiple variables 
binary logistic regression analysis. A 2-sided P value less than 0.05 was 
considered significant.

genotype 2a patients was 84.2%, sig-
nificantly higher than that in genotype 
1b patients (47.2%), in the HLA-A02 
negative group (OR = 0.17, 95% CI, 
0.06-0.47). The SVR of HLA-A02 posi-
tive patients was 78.7%, significantly 
higher than that of HLA-A02 negative 
patients (62.6%) (OR = 2.20, 95% CI, 
1.13-4.26). Interestingly the SVR of 
genotype 2a patients in the HLA-A02 
positive group was 90.0%, similar to 
genotype 1b (72.9%) (P = 0.07; Figure 
3). These results indicate that HLA-
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were not significantly different (P > 0.05). The 
outcomes revealed that dual antiviral therapy 
was more effective against HCV genotype 2a 
than against genotype 1b and this difference is 
independent of other factors that might improve 
HCV clearance.

Safety

In 180 patients who completed treatment and 
follow-up, the overall proportion of adverse 
events was higher in genotype 1b group than 
genotype 2a group (93.8% versus 83.8%, P = 
0.03; Table 4). Serious anemia (25.9% versus 
11.8%, P = 0.02) and thrombocytopenia (13.4% 
versus 2.9%, P = 0.02) occurred more often in 
the genotype 1b group than the genotype 2a 
group. Patients in the genotype 1b group tend-
ed to have higher incidences of common 
adverse events than patients in the genotype 
2a group, including dermatitis (26.8% versus 
11.8%, P = 0.02), headache (65.2% versus 
50.0%, P = 0.04) and irritability or depression 
(29.5% versus 15.7%, P = 0.04). The most fre-
quent type of adverse event in both groups was 
pyrexia (75.9% versus 63.2%, P = 0.07). No 
patients died during the research. 

Discussion

Parameters for the prediction of SVR in patients 
with chronic hepatitis c (CHC) before the initia-

tion of antiviral therapy are important to esti-
mate the potential for treatment success. Such 
parameters can assist clinicians in the decision 
of whether or not to commence antiviral thera-
py and this information can also motivate 
patients who might have a high chance of viro-
logic response. The present study was a pro-
spective cohort study to assess the influence of 
HCV genotype 1b and 2a on the virologic 
response to antiviral treatment in treatment 
naïve HCV patients. Multivariate logistic analy-
sis showed that HCV genotype 2a, liver fibrosis 
stage < S3, HCV RNA < 5.7 log10 IU/ml, HLA-
A02 expression and RVR were independent 
predictors of SVR.

There are a number of host and viral factors 
that influence SVR in patients with CHC [21]. 
Puoti et al [22] found that individuals with HCV 
genotype 1 were relatively more difficult to 
treat than other HCV genotypes. With treat-
ment using PEG-IFN plus RBV, the SVR of geno-
type 1b patients was 43%-51% in the Pellicelli 
et al [23] study and the SVR of genotype 2a 
patients was 58% in Kim’s research [24]. In the 
present study, the SVR of genotype 1b patients 
(60.7%) and 2a patients (86.8%) were signifi-
cantly higher than that of the research by Kim 
and Pellicelli, and were in accordance with the 
reports of [25], Zhou et al [26] and Sarwar et al 
[27]. The highlighted differences among these 
studies may be partially due to racial disparity. 

Table 4. Incidence of adverse clinical and laboratory events during treatment and follow up*

Adverse events Overall (n = 180) Genotype 1b (n = 112) Genotype 
2a (n = 68) P value

Overall n (%) 162 (90.0) 105 (93.8) 57 (83.8) 0.03
Laboratory abnormalities
    Anemia (hemoglobin < 80 g/L) 37 (20.6) 29 (25.9) 8 (11.8) 0.02
    Neutropenia (neutrophils < 0.75 × 109/L) 19 (10.6) 13 (11.6) 6 (8.8) 0.56
    Thrombocytopenia (platelets < 50 × 109/L) 17 (9.4) 15 (13.4) 2 (2.9) 0.02
Common adverse events (> 10%)
    Pyrexia 128 (71.1) 85 (75.9) 43 (63.2) 0.07
    Headache 107 (59.4) 73 (65.2) 34 (50.0) 0.04
    Insomnia 61 (33.9) 41 (36.6) 20 (29.4) 0.32
    Fatigue 48 (26.7) 32 (28.6) 16 (23.5) 0.46
    Irritability or Depression 44 (24.2) 33 (29.5) 11 (15.7) 0.04
    Dermatitis or Pruritus 38 (21.1) 30 (26.8) 8 (11.8) 0.02
    Nausea 32 (17.8) 21 (18.8) 11 (16.2) 0.66
    Arthralgia or Myalgia 28 (15.6) 21 (18.8) 7 (10.3) 0.13
*Data based on all patients who had at least one safety evaluation after baseline. All values are expressed as n (%). P value 
was given by Chis-square test or Fisher’s exact probability test comparing the two different genotype groups. A 2-sided P value 
less than 0.05 was considered significant.
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Compared with Caucasian Americans (CA) and 
African Americans (AA), SVR was significantly 
higher in Chinese and Japanese populations 
with HCV genotype 1 infections [28-30]. These 
results provide useful information for a person-
alized treatment regimen.

Recent studies have identified genetic diversity 
in HLA for the pre-treatment prediction of the 
probability of SVR [15]. A retrospective cohort 
study (n = 428) presented evidence that there 
was a significant association between HLA-A02 
and SVR [31]. In the present study, the HLA-
A02 positive patients had a significantly higher 
SVR rate than the HLA-A02 negative patients (P 
= 0.02), and multiple logistic analysis showed 
that the HLA-A02 allele was an independent 
predictive factor for SVR. There was no signifi-
cant difference of HLA-A02 expression between 
the HCV genotype 1b and 2a patients. 
Interestingly the SVR of HCV genotype 2a in 
HLA-A02 positive patients was similar to geno-
type 1b (P = 0.07), however the SVR of geno-
type 2a in HLA-A02 negative patients was 
84.2%, significantly higher than that of geno-
type 1b patients (47.2%) (P < 0.01). These 
results indicate that HLA-A02 expression in 
genotype 1b patients is more important for 
achieving SVR than in genotype 2a patients. 
The mechanisms behind this phenomenon will 
be investigated in future studies.

An important factor that is highly predictive of 
subsequent SVR is RVR [32]. In patients that 
achieve RVR, the SVR rates can be as high as 
80-90% [33]. The RVR rate in the present study 
was 67.0% in genotype 1b and 85.3% in geno-
type 2a, and their SVR rates were 81.3% and 
91.4% respectively. There was a strong rela-
tionship between RVR and SVR of HCV geno-
type 1b and 2a patients in the current study 
indicating that RVR can be a pivotal criterion in 
predicting treatment response.

The relationship between stage of fibrosis and 
SVR was particularly striking. Cheng et al [34] 
found that naïve genotype-1 patients with 
advanced fibrosis were less likely to achieve 
SVR than those without advanced fibrosis in 
accordance with the findings of the present 
study. In addition, significantly higher SVR rates 
are noted in younger subjects (< 50 years) com-
pared to older patients. These results highlight 
the benefit of early treatment in maximizing 
SVR rates in patients with CHC.

The overall incidence of adverse events in HCV 
genotype 1b patients (93.8%) was higher than 
that in genotype 2a patients (83.8%). The inci-
dences of serious thrombocytopenia, serious 
anemia, headache, irritability and dermatitis in 
genotype 1b patients were higher than that in 
genotype 2a patients. The lower incidence of 
adverse events in the genotype 2a patients 
may assist these patients in completing antivi-
ral therapy, thus achieving higher rates of SVR 
in this group of patients.

The interleukin 28B (IL28B) polymorphism has 
been reported to influence viral kinetics and 
SVR in HCV genotype 1 patients and genotype 
2 patients [11, 12, 35]. The three main IL28B 
single nucleotide polymorphisms (SNPs), shown 
to have the strongest association with virologic 
response are rs12979860, rs8099917 and 
rs12980275 in genotype 1 patients, and the 
CC genotype was found to be significantly asso-
ciated with sustained virologic response in gen-
otype 2 patients [36]. It is noteworthy that a 
high rate of Chinese and Japanese patients 
with the IL28B genotype of rs8099917 
achieved SVR [30]. Generally speaking, 
although it was not evaluated in the present 
study, IL28B polymorphism partially explains 
why HCV genotype 2a patients have higher 
rates of SVR than genotype 1b patients and 
why HCV genotype 1b patients in China have 
higher rates of SVR.

In conclusion, this study indicates that PEG-INF 
combined with RBV antiviral therapy is more 
effective against HCV genotype 2a than geno-
type 1b and that this difference is independent 
of other factors which may improve viral clear-
ance in China. However, this study was per-
formed in only one centre, and the findings 
need to be confirmed and validated in larger, 
preferably double blind trials.
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