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a b s t r a c t

Background: Both interleukin-28B genetic variants and on-treatment virological responses are factors
predictive of treatment outcome in hepatitis C virus genotype 1 (HCV-1) patients. We aimed to compare
the clinical significance of the two factors.
Methods: Rs8099917 genotype and on-treatment responses were determined in 182 HCV-1 patients with
48-week peginterferon/ribavirin.
Results: Comparing to patients with rs8099917 TG/GG genotype, those with TT genotype had significantly
higher rapid virological response (RVR, 46.2% vs. 19.2%, P = 0.01) and sustained virological response (SVR,
85.3% vs. 42.3%, P < 0.001) rates. Logistic regression analysis revealed that the strongest factor predictive
of a RVR was the carriage of rs8099917 TT genotype (odds ratio/95% confidence intervals [OR/CI]:
4.25/1.39-13.01). The most important factor predictive of an SVR was the attainment of a RVR (OR/CI:
57.22/6.23-525.37), followed by the carriage of rs8099917 TT genotype (OR/CI: 10.06/3.12-32.44). How-
ever, while on-treatment factors were taken into account, the cEVR was the most important determinant
to an SVR (OR/CI:54.98/9.07-333.38), whereas the influence of rs8099917 genotype became non-significant
in non-RVR patients.
Conclusions: Rs8099917 TT genotype is significantly independently predictive of on-treatment virological
responses, which were the major determinants of an SVR, in Asian HCV-1 patients.

� 2011 Elsevier B.V. All rights reserved.
1. Introduction hepatitis C (CHC) infection. Based on current standard of care
Pegylated interferon (peginterferon) and ribavirin combination
therapy is now recommended for the treatment of chronic
ll rights reserved.
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on, Department of Internal
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(SOC), 48-week regimens are recommended for patients infected
with hepatitis C virus genotype 1 (HCV-1) (Ghany et al., 2009). Host
factors are key elements to the outcome in the treatment of HCV
infection (Dai et al., 2006a,b, 2009; Yu and Chuang, 2009). Recent
studies based on genome-wide associated studies (GWAS) have
demonstrated that single nucleotide polymorphisms (SNPs) at
and/or near the interleukin 28B (IL-28B) gene play a crucial role
in the management of HCV infection. It has been suggested that
favorable host genetic variants of IL-28B would enhance the treat-
ment outcome in HCV-1-infected patients receiving standard
48 weeks of treatment (Ge et al., 2009; McCarthy et al., 2010; Rauch
et al., 2010; Tanaka et al., 2009; Thompson et al., 2010). When it
comes to the viral factor, the great advance in the study of HCV viral
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kinetics has facilitated the response-guide therapy (RGT) for CHC.
The achievement of a rapid virological response (RVR, seronegative
of HCV RNA at week 4 of treatment) is by far the most powerful on-
treatment factor predictive treatment efficacy (Jensen et al., 2006;
Kamal et al., 2007; Mangia et al., 2005; Yu et al., 2006b, 2007,
2008). Both the viral and host factors above contribute to the final
treatment outcome.

The role of IL-28B genetic predisposition on the achievement of a
sustained virological response (SVR, seronegativity of HCV RNA
throughout 24 weeks of post-treatment follow-up period) was par-
ticularly enhanced for patients who failed to achieve a RVR (Mangia
et al., 2011; Thompson et al., 2010). Yet our previous study has dem-
onstrated that the achievement of a complete early virological re-
sponse (cEVR, HCV RNA seropositivity at week 4 but seronegativity
at week 12 of treatment) was the most pivotal factor predictive of
an SVR in non-RVR patients (Huang et al., 2010). Taken collectively,
the individual contributory power of the host and on-treatment fac-
tor to treatment efficacy is not clear and the association of host IL-
28B gene and viral kinetics to final treatment outcome has rarely
been studied. The current study aimed to elucidate whether host
IL-28B genetic variants or on-treatment responses, both week-4
and week-12 virological responses, were the major determinants
of SVR in HCV-1 Asian patients with a 48-week standard-of-care reg-
imen in Taiwan where HCV infection is endemic (Yang et al., 2010).

2. Methods

2.1. Study population

One hundred and eighty-two consecutive patients who had an
early virological response (EVR, seronegative or at least a 2-log10

decrease from baseline of serum HCV RNA at 12 weeks of treat-
ment) and maintained at least 80% of assigned 48-week treatment
duration or who terminated early at treatment week 16 due to not
achieving an EVR were included for analysis retrospectively. Eligi-
ble subjects were treatment-naïve and were seropositive for HCV
antibodies (third-generation, enzyme immunoassay; Abbott Labo-
ratories, North Chicago, IL) and HCV RNA by polymerase chain reac-
tion (PCR) for more than 6 months. Patients were excluded in case
of following concurrent diseases or conditions: HIV infection, auto-
immune hepatitis, primary biliary cirrhosis, sclerosing cholangitis,
Wilson’s disease, a1-antitrypsin deficiency, decompensated cirrho-
sis, overt hepatic failure, current or past history of alcohol abuse
(P20 g daily), psychiatric condition, previous liver transplantation,
or evidence of hepatocellular carcinoma. All participants received
either peginterferon alfa-2a (180 lg/week) or peginterferon alfa-
2b (1.5 lg/kg/week) subcutaneously plus weight-based ribavirin
(1000 mg/d for weight <75 kg and 1200 mg/d for weight >75 kg).
Serum HCV RNA at the baseline, treatment weeks 4 and 12, the
end-of-treatment and 24 weeks after therapy were determined by
qualitative PCR (Cobas Amplicor Hepatitis C Virus Test, V.2.0; Roche
Diagnostics, Branchburg, NJ; detection limit: 50 IU/mL). Serum lev-
els of HCV RNA at the baseline and week 12 were measured using
the branched DNA assay (Versant HCV RNA 3.0, Bayer, Tarrytown,
NJ; quantification limit: 615 IU/mL) if qualitative HCV RNA seropos-
itivity. HCV genotypes were determined by the method described
by Okamoto et al. (1993). The study was approved by the ethics
committees at the participating Hospitals and carried out according
to the guidelines of the International Conference on Harmonization
for Good Clinical Practice. All patients gave written informed con-
sent before enrollment.

2.2. Assessment of efficacy

The endpoint of the study was achievement of an SVR, defined as
seronegativity of HCV RNA throughout 24 weeks of post-treatment
follow-up period. RVR was defined as seronegativity of HCV RNA at
treatment week 4. EVR was defined as seronegative or at least a 2-
log10 decrease from baseline of serum HCV RNA at 12 weeks of
treatment. cEVR was defined as HCV RNA seropositivity at week 4
but seronegativity at week 12 of treatment. End-of-treatment viro-
logical response (EOTVR) was defined as seronegativity of HCV RNA
at the end of treatment. Relapse was defined as HCV RNA reappear-
ance during the follow-up period in patients who achieved an
EOTVR.

2.3. IL-28B genotyping and statistical analyses

Rs8105790, rs8099917, rs4803219 and rs10853728 were noted
to be associated with antiviral treatment responses based on
GWAS and replication study in Asian ethnicity (Tanaka et al.,
2009). We have previously demonstrated that the former three
SNPs have very strong linkage disequilibrium (LD) with one an-
other and SNP rs10853728 had no role in the treatment of HCV-2
infection (Yu et al., 2011). Rs809917 and rs12979860 have been
also noted to be in very strong LD (Ochi et al., 2011), and
rs8099917 has suggested to be the most suitable SNP for predicting
treatment responses in Asian patients (Ito et al., 2011). We there-
fore selected rs8099917 as candidate SNP in the current study. Fre-
quency was compared between groups using the v2 test, with the
Yates correction, or Fisher exact test. Group means, presented as
mean values standard deviation, were compared using analysis of
variance and the Student t test or Mann–Whitney U test. Serum
HCV RNA levels were expressed after logarithmic transformation
of original values. Creatinine clearance was estimated via the Cock-
croft-Gault Equation, which includes sex, age, body weight and ser-
um creatinine level as values. The aspartate aminotransferase
(AST)-to-platelet ratio index (APRI) was calculated by the following
equation: (AST level/upper limit of normal range)/platelet counts
(109/L) � 100, to represent the severity of liver fibrosis (Martinez
et al., 2011; Wai et al., 2003; Yu et al., 2006a). The frequencies of
the rare allele (G) of rs8099917 genotype were too low and the rare
homozygote (GG) and heterozygote (GT) were combined together
while analyzing the SNP. To assess the relative contribution of pre-
dictors of RVR and SVR, a multivariable model was applied with
age, sex, baseline HCV RNA levels, ribavirin exposure by body
weight, APRI and rs8099917 genotype as co-variants. The statisti-
cal analyses were performed using the SPSS 12.0 statistical package
(SPSS, Chicago, IL). All statistical analyses were based on two-sided
hypothesis tests with a significance level of P < 0.05.
3. Results

3.1. Patient profiles and virological responses

The basic demographical, virological, and clinical features of the
patients were shown in Table 1. 156 (85.7%) of the182 patients car-
ried rs8099917 TT genotype, whilst 26 (14.3%) patients were with
rs8099917 GT/GG genotype. The rates of RVR, EVR, EOTVR, SVR and
relapse were 42.3%, 95.6%, 91.8%, 79.1% and 13.8%, respectively.

3.2. Factors associated with RVR and SVR

As shown in Table 2, univariate analysis revealed that the car-
riage of rs8099917TT genotype, lower baseline HCV RNA levels
and higher ribavirin exposure by body weight during the first four
week of treatment were factors significantly associated with a
higher RVR rate. Stepwise logistic regression analysis revealed that
the carriage of rs8099917 TT genotype was the strongest predictor
of a RVR, followed by baseline HCV viral loads <400,000 IU/mL and
higher ribavirin exposure by body weight during the first four



Table 1
Basic demographic, virological, and clinical features of the 182 patients.

Age (years, mean (SD)) 51.0 (11.4)
Male, n (%) 96(52.7)
Body weight (kg, mean (SD)) 64.8 (10.9)
Baseline HCV RNA (log IU/mL, mean (SD)) 5.62(0.91)
Baseline HCV RNA >400,000 IU/mL, n (%) 105 (57.7)

APRI (mean (SD)) 1.63 (1.64)
AST (IU/L, mean (SD)) 92.7 (57.6)
ALT (IU/L, mean (SD)) 137.9 (77.1)
Ccr (mL/min, mean (SD)) 100.2 (32.0)
Fasting blood sugar (mg/dL, mean (SD)) 99.8 (23.6)
Rs8099917
TT/GT + GG, n (%) 156/26 (85.7/14.3)

Note: SD, standard deviation; AST, aspartate aminotransferase (normal ran-
ge < 42 IU/L); ALT, alanine aminotransferase (normal range < 40 IU/L); Ccr, Creati-
nine clearance rate; APRI, aspartate aminotransferase-to-platelet ratio index.
Fasting sugar normal range < 100 mg/dL.

Table 3
Logistic regression analysis of factors associated with RVR and SVR.

Dependent Variables OR 95% CI P
value

RVR Rs8099917
GT/GG genotype 1
TT genotype 4.25 1.39–13.01 0.01
Baseline HCV RNA levels
>400,000 IU/mL 1
<400,000 IU/mL 3.63 1.84–7.17 <0.001
Ribavirin exposure during the
first 4 week
Per 1 mg/kg/d increase 1.27 1.12–1.44 <0.001

SVR Achievement of a RVR
No 1
Yes 57.22 6.23–525.37 <0.001
Rs8099917
GT/GG genotype 1
TT genotype 10.06 3.12–32.44 <0.001
Gender
Male = 1, female = 0 3.50 1.30–9.39 0.01
APRI
Per 1 unit increase 0.64 0.46–0.89 0.008

Note: OR, Odds Ratio; CI, Confidence Intervals; RVR, rapid virologic response; SVR,
sustained virologic response; APRI, aspartate aminotransferase-to-platelet ratio
index.
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week (Table 3). Patients with rs8099917 TT genotype, a younger
age, male sex, higher ribavirin exposure by body weight, lower pre-
treatment AST levels and APRI score, and the achievement of RVR
were factors predictive of an SVR in univariate analysis (Table 2).
Logistic regression analysis revealed that the most important fac-
tor associated with SVR was the attainment of RVR, followed by
the carriage of rs8099917 TT genotype, male sex and lower APRI
score (Table 3).

3.3. Influence of SNP rs8099917 on treatment responses

Basic demographical, virological, and clinical features were sim-
ilar between patients with the major homozygote (TT) and GT/GG
genotype of rs8099917 (Table 4).

Comparing to G allele carriers (GT/GG), those with the homozy-
gous TT genotype had significantly higher rates of RVR (46.2% vs.
19.2%, P = 0.01), cEVR (82.9% vs.28.6%, P < 0.001), EOTVR (94.2%
vs. 76.9%, P = 0.01) and SVR (85.3% vs. 42.3%, P < 0.001) and lower
relapse rate (9.5% vs. 45.0%, P = 0.001). Between groups analysis of
the influence of the SNP on SVR by stratifying the achievement of
a RVR is shown in Table 5. The SVR rate was similar between differ-
ent rs8099917 genotypes in patients achieving a RVR, whatever the
levels of baseline HCV viral loads. Among non-RVR patients, those
with rs8099917 TT genotype had a significantly higher SVR rate
than those who carried rs8099917 TG/GG genotype (72.6% vs.
33.3%, P = 0.001). The difference was mainly restricted to non-RVR
Table 2
Univariate analysis of factors associated with rapid virological response and sustained vir

Week 4 virological response

RVR (+)
(n = 77)

RVR (�)
(n = 105

Rs8099917 genotype 72/5 84/21
TT/ GT + GG, n (%) (93.5/6.5) (80.0/20
Male sex, n (%) 40 (51.9) 56 (53.3
Age (yrs, mean(SD)) 49.7 (11.8) 51.9 (11
Baseline HCV RNA (log IU/mL, mean(SD)) 5.21 (1.05) 5.93 (0.6
Baseline HCV RNA >400,000 IU/mL, n (%) 31 (40.3) 74 (70.5
APRI, mean (SD) 1.42 (1.14) 1.78 (1.9
AST (IU/L, mean (SD)) 89 (54) 95 (60)
ALT (IU/L, mean (SD)) 142 (73) 135 (80
Fasting blood sugar (mg/dL, mean (SD)) 96.4 (22.1) 102.4 (2
Ribavirin per body weight (mg/kg/d, mean(SD)) 18.7 (2.8)⁄ 17.0 (2.9
RVR (+) (n (%)) – –
cEVR (+) for non-RVR patients (n/N, (%))** – –

Note: SD, standard deviation; SVR, sustained virological response; RVR, rapid virologica
aspartate aminotransferase-to-platelet ratio index.
* The first 4 weeks of ribavirin exposure.
** cEVR: complete early virological response, defined as non-RVR patients with HCV RN
patients with high baseline HCV viral loads (74.2% vs. 33.3%,
P = 0.02). Moreover, The SVR rate did not differ between different
rs8099917 genotypes in patients with or without cEVR. Further
analysis by multivariate analysis revealed that the carriage of
rs8099917 TT genotype was the most important factor predictive
of SVR in non-RVR patients (OR/CI: 8.98/2.48-32.47, P = 0.001) if
the variable of on-treatment response was not considered. How-
ever, while the factor of cEVR was taken into account, the achieve-
ment of a cEVR became the most important determinant of SVR
(OR/CI:56.78/9.07-355.62, P < 0.001), whereas the influence of
rs8099917 genotype on treatment outcome became non-significant
in patients without RVR (Table 6).
4. Discussion

HCV-1, the most prevalent HCV genotype in Taiwan (Dai et al.,
2010), patients with rs8099917 TT genotype were more likely to
achieve RVR, EVR and SVR, and had lower likelihood of relapse.
The IL-28B genetic variant is the most important predictor of
ological response.

End of follow-up virological response

)
P value SVR (+)

(n = 144)
SVR(�)
(n = 38)

P value

0.01 133/11 23/15 <0.001
.0) (92.4/7.6) (60.5/39.5)
) 0.85 82 (56.9) 14 (36.8) 0.03
.1) 0.21 49.6 (11.7) 56.2 (8.7) <0.001
3) <0.001 5.56 (0.95) 5.85 (0.68) 0.08
) <0.001 81 (56.3) 24 (63.2) 0.44
2) 0.15 1.37 (1.14) 2.59 (2.62) 0.009

0.63 87 (58) 113 (51) 0.001
) 0.30 136 (81) 146 (58) 0.09
4.4) 0.08 98.9 (24.6) 103.5 (18.6) 0.30
)* <0.001 14.8 (3.2) 13.3 (4.2) 0.02

– 76 (52.8) 1 (2.6) <0.001
– 64/68 (94.1) 11/37 (29.7) <0.001

l response; AST, aspartate aminotransferase; ALT, alanine aminotransferase; APRI,

A <50 IU/L at treatment week 12.



Table 4
Basic demographical, virological, and clinical features of the patients with different
rs8099917 genotypes.

Rs8099917,
TT-genotype
(n = 156)

Rs8099917,
GT/GG-genotype
(n = 26)

P
value

Age (years, mean (SD)) 51.5 (11.5) 50.7 (11.0) 0.92
Male, n (%) 83 (53.2) 13 (50.0) 0.76
Body weight (kg, mean (SD)) 64.8 (10.8) 65.2 (11.6) 0.85
Baseline HCV RNA

(log IU/mL, mean (SD))
5.61 (0.92) 5.68 (0.86) 0.72

Baseline HCV RNA
>400,000 IU/mL, n (%)

92 (59.0) 13 (50.0) 0.39

AST (IU/L, mean (SD)) 91 (59) 101 (46) 0.43
ALT (IU/L, mean (SD)) 138 (80) 139 (55) 0.91
Fasting blood sugar

(mg/dL, mean (SD))
99.8 (24.1) 99.8 (20.5) 0.99

APRI (mean (SD) 1.59 (1.68) 1.85 (1.33) 0.45
Ribavirin per body weight

(mg/kg/d, mean(SD))
14.4 (3.4) 15.1 (3.9) 0.45

Note: HCV, hepatitis C virus; AST, aspartate aminotransferase; ALT, alanine aspar-
tate aminotransferase; Ccr, Creatinine clearance rate; APRI, aspartate aminotrans-
ferase-to-platelet ratio index.

Table 5
SVR rates stratified by RVR status in patients with different rs8099917 genotypes.

Rs8099917, TT
genotype

Rs8099917, GT + GG
genotype

P
value

RVR(+), n/N
(%)

72/72 (100) 4/5 (80.0) 0.07

LVL, n/N (%) 42/42 (100) 3/4 (75.0) 0.09
HVL, n/N (%) 30/30 (100) 1/1 (100) 1
RVR(�), n/N

(%)
61/84 (72.6) 7/21 (33.3) 0.001

LVL, n/N (%) 15/22 (68.2) 3/9 (33.3) 0.11
HVL, n/N (%) 46/62 (74.2) 4/12 (33.3) 0.02
cEVR(+), n/N

(%)
58/69 (83.8) 6/6 (100) 0.58

LVL, n/N (%) 15/20 (75.0) 2/2 (100) 1
HVL, n/N (%) 43/49 (87.8) 4/4 (100) 1
cEVR(�), n/N

(%)
3/15 (20.0) 1/15 (6.7) 0.60

LVL, n/N (%) 0/2 (0) 1/7 (14.3) 1
HVL, n/N (%) 3/13 (23.1) 0/8 (0) 0.26

Note: SVR, sustained virological response; RVR, rapid virological response; cEVR,
complete early virological response; LVL, low viral loads, defined as HCV RNA levels
<400,000 IU/mL; HVL, high viral loads, defined as HCV RNA levels >400,000 IU/mL.
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attaining a RVR. When it concerns final treatment outcome, the
attainment of a RVR remains the most important factor predictive
of SVR in HCV-1 patients with standard of care regimens. The effect
of IL-28B genetic polymorphisms was restricted and enhanced in
non-RVR patients with high viral loads. For the non-RVR HCV-1
Table 6
Multivariate analysis of factors associated with SVR in non-RVR patients with or without

OR 95% CI

cEVR achievement – –
Rs8099917 TT genotype 8.98 2.48–32.47
Male sex 2.91 1.05–8.09
Age 0.95 0.90–1.00
Ribavirin exposure 1.05 0.90–1.22
APRI 0.75 0.53–1.06
Low viral loads 0.50 0.16–1.52

Note: cEVR, complete early virological response; OR, Odds Ratio; CI, Confidence Interval
aminotransferase-to-platelet ratio index. Odds ratio are for rs8099917 (TT vs. GT/GG); a
increase); APRI (per 1 unit increase); viral loads (<400,000 IU/mL vs.>400,000 IU/mL) an
patients, however, the most important determinant of SVR was
the achievement of cEVR regardless of host genetic predispositions.

Although the role of IL-28B genetic variants in the final treat-
ment outcome of HCV-2 infection remains an argument of debate
(Mangia et al., 2011; McCarthy et al., 2010; Rauch et al., 2010; Sar-
razin et al., 2011; Yu et al., 2011), its impact in HCV-1 patients have
been well recognized (Ge et al., 2009; McCarthy et al. 2010; Ochi
et al. 2011; Rauch et al. 2010; Stättermayer et al., 2011; Suppiah
et al., 2009; Tanaka et al., 2009; Thompson et al., 2010). It is note-
worthy that even that the probability of SVR achievement essen-
tially depends on IL-28B genotype, the attainment of RVR remains
the most important factor predictive of SVR in the current study,
as in Caucasian patients (Stättermayer et al., 2011; Thompson
et al., 2010). Accordingly, although there were dissimilar results
regarding IL-28B gene and early viral kinetics in the treatment of
HCV-2 infection (Mangia et al., 2010; Sarrazin et al., 2011; Yu
et al., 2011), it has been suggested that variants in the locus deter-
mined the rapidity of HCV-1 viral decline after peginterferon/riba-
virin therapy (Hsu et al., 2011; Stättermayer et al., 2011; Thompson
et al., 2010). Our finding echoed previous studies that the carriage
of rs8099917 TT genotype played a critical role in the achievement
of SVR and was the most important factor independently predictive
of RVR. Apart from host genetics and HCV viral loads, the only
adjustable factor to enhance the RVR rate in the current study
was the dosage of ribavirin exposure during early phase of therapy.
Low body weight (Ferenci et al., 2008), higher ribavirin dose(Jensen
et al., 2006) and higher dose of weight-based ribavirin exposure
(Rodriguez-Torres et al., 2010) have been mentioned to enhance
RVR. Should patients with unfavorable IL-28 genotype receive high-
er initial dose of ribavirin so as to enhance RVR and consequent SVR
deserves further studies. The impact of sex on treatment efficacy re-
mains debatable. Better response to antiviral treatments and slow
progression of fibrosis in women than in men has been proposed
in some studies (Conjeevaram et al., 2006; Poynard et al., 1997,
1998, 2000) but there exist contradictory results (Chayama et al.,
2010; Oze et al., 2011; Sezaki et al., 2009). After adjusting other fac-
tors including IL-28B genetic variants, male gender had favorable
treatment responses in the current study. The finding was in line
with the finding by Tanaka et al. (2009) that female gender as well
as the carriage of rs8099917 G allele were factors associated with
null virological response in the logistic regression model.

Despite the attainment of RVR is the landmark to treatment suc-
cess, only 12–44% of patients with HCV-1 infection could achieve it
(Berg et al., 2006; Bronowicki et al., 2006; Fried et al., 2002; Yu et al.,
2008). More attentions should be paid on the majority of patients
who fail to reach the early goal. The observation of the influence of
IL-28B gene on SVR in non-RVR patents resulted in different results
in HCV-2 infection (Mangia et al., 2010; Sarrazin et al., 2011; Yu et al.,
2011). However, Thompson et al. demonstrated that, in comparison
with minor alleles carriers, HCV-1 patients who carried rs12199860
cEVR achievement as a covariant.

P value OR 95% CI P value

– 54.98 9.07–333.38 <0.001
0.001 1.55 0.23–10.44 0.65
0.04 5.70 1.30–25.03 0.02
0.06 0.96 0.89–1.03 0.28
0.58 1.03 0.85–1.26 0.74
0.10 0.72 0.49–1.07 0.10
0.22 0.32 0.08–1.29 0.11

s; RVR, rapid virologic response; SVR, sustained virologic response; APRI, aspartate
ge (per year increase); sex (male vs. female); ribavirin exposure (per 1 mg/kg/day
d cEVR (yes vs. no).
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CC genotype had a higher SVR rate if they could not reach RVR
(Thompson et al., 2010). We have concordant findings that the dis-
criminatory power of the SNP rs8099917 was enhanced in non-
RVR patients, particularly with high baseline viral loads in the cur-
rent study. These results highlight the role of IL28B genetic variants
in the so-called ‘‘difficult-to-treat’’ patients. Further studies are war-
ranted to clarify the potential role of the genetic variants for those
patients with respect to the use of extended course of regimens or
potent direct antiviral agents. Nevertheless, the effect of SNP
rs8099917 in non-RVR patients was eliminated if the factor of cEVR
status was taken into account. In other words, the achievement of
cEVR is the most important factor to access treatment success for
SOC patients who failed to clear HCV during the first 4 weeks. The re-
sult echoed Mangia and colleagues’ finding (2011) that the carriage
of rs12979860 CC genotype seemed to have limited potential for
Caucasian patients with RGT, where the frequency of favorable ge-
netic variants were much less common than that of Asian patients
in the current study. We previously demonstrated that cEVR is the
most important independent factor predictive of SVR in non-RVR pa-
tients (Huang et al., 2010). Providing and maintaining optimal dose
of ribavirin within 12 weeks of treatment was pivotal for the attain-
ment of cEVR and efforts have to be made to achieve the second goal,
cEVR, if patients failed for accomplish RVR (Huang et al., 2010). Sub-
sequent change of viral kinetics remains the key to improve the
treatment success for non-RVR patients.

The limitation of the current study was its retrospective basis
and case number in certain subgroups might be too small to draw
a definite conclusion. Liver fibrosis is a negative predictor for treat-
ment response (Craxi, 2011). The completed histological data were
unavailable in the current study and we used APRI score to repre-
sent the severity of liver disease (Martinez et al., 2011; Wai et al.,
2003; Yu et al., 2006a). Although the application of APRI has been
shown to provide only moderate degree of accuracy in predicting
the severity (Lin et al., 2011), it could predict the long-term out-
come of CHC patients with and without antiviral therapy (Yu
et al., 2006a). The current study echoed the recent finding that liver
fibrosis, represented by high APRI score, was associated with poor
treatment response independent of host IL-28B rs8099917 geno-
type (Ochi et al., 2011).

In conclusion, IL-28B genetic variants independently predict on-
treatment responses and SVR in HCV-1 patients, particularly those
without RVR and with baseline high viral loads. Nevertheless, the
major determinant of treatment success remains the achievement
of RVR. For patients who failed to reach RVR, the accomplishment
of cEVR was the most critical predictor to SVR irrespective of IL-
28B genetic variants for Asian patients with SOC.
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