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Abstract
AIM: To examine the association between the inter-
leukin 28B (IL-28B) genotype and treatment response 
in hepatitis C virus (HCV)-infected patients with persis-
tently normal alanine aminotransferase (PNALT).

METHODS: We compared the treatment response of 
HCV-infected patients with PNALT to that of patients 
with non-PNALT. Between February 2010 and April 
2013, 278 patients infected with HCV were enrolled 
in this study. All of the patients were treated with 

peginterferon-alpha 2a or 2b plus ribavirin. In addition, 
180 µg of peginterferon alpha-2a or 1.5 µg/kg pegin-
terferon alpha-2b per week plus weight-based ribavirin 
(600-1000 mg/d) were typically administered for 24 wk 
to HCV genotype 2-infected patients or for 48-72 wk to 
HCV genotype 1-infected patients. In all of the patients, 
the IL-28B rs8099917 genotype was determined using 
a TaqMan single-nucleotide polymorphism assay. HCV 
RNA was measured using the COBAS TaqMan HCV test.

RESULTS: Female patients were dominant in the PNALT 
group (p  < 0.0001). Among 72 HCV genotype 1-infected 
patients with PNALT, the early virologic response (EVR) 
rates (p  < 0.01) and the sustained virologic response 
(SVR) rates (p  < 0.01) were higher in patients with the 
IL-28B TT genotype than in those with the IL-28B TG/
GG genotype. In HCV genotype 1-infected patients with 
PNALT, multivariate logistic-regression analysis showed 
that SVR was independently predicted by the IL-28B 
rs8099917 TT type (p  < 0.05) and having an EVR (p  < 
0.01). The IL-28B rs8099917 TT genotype strongly cor-
related with treatment response in HCV genotype 1-in-
fected Asian patients with PNALT. 

CONCLUSION: The IL-28B genotype may be useful for 
selecting HCV genotype 1-infected patients with PNALT 
who should receive interferon-based treatment.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Whether the interleukin 28B (IL-28B) geno-
type affects the treatment response to peginterferon 
plus ribavirin in hepatitis C virus (HCV)-infected pa-
tients with persistently normal alanine aminotransfer-
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ase (PNALT) is unclear. We examined the association 
between the IL-28B  genotype and treatment response 
in HCV-infected patients with PNALT. Opinions about 
the appropriate treatment method for HCV-infected pa-
tients with PNALT differ. In the present study, we found 
that IL-28B  rs8099917 TT was associated with SVR in 
HCV genotype 1-infected Asian patients with PNALT. 
The determination of IL-28B  genotype is important for 
the successful treatment of HCV genotype 1-infected 
patients with PNALT.
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INTRODUCTION
Hepatitis C virus (HCV) is a causative agent of  acute and 
chronic hepatitis, cirrhosis, and hepatocellular carcinoma 
(HCC)[1-3]. Peginterferon-alpha 2a or 2b plus ribavirin 
treatment leads to sustained virologic response (SVR) rates 
of  approximately 50% and 80% in patients infected with 
HCV genotype 1 and genotype 2 or 3, respectively[4-6]. The 
standard of  care has been peginterferon plus ribavirin un-
til the recent approval of  combination therapies, including 
telaprevir and boceprevir. Until the development of  an 
interferon-free regimen, peginterferon alpha plus ribavirin 
will play a critical role in the eradication of  this virus.

Persistently normal alanine aminotransferase 
(PNALT) is present in 25%-40% of  patients with chronic 
HCV infection[7,8]. Although an elevated alanine amino-
transferase (ALT) level suggests progressive liver damage 
in chronic HCV infection, normal ALT levels do not 
always exclude significant liver damage. Zeuzem et al[9] re-
ported that the SVR rates in patients with PNALT were 
similar to those in patients with abnormal ALT. However, 
opinions about the appropriate treatment method for 
HCV-infected patients with PNALT differ[7-11].

Genome-wide association studies have revealed a 
strong relationship between single-nucleotide polymor-
phisms (SNPs) near interleukin 28B (IL-28B) on chro-
mosome 19 and the virologic response to peginterferon 
plus ribavirin treatment in patients worldwide who are 
infected with HCV genotype 1[12-14] as well as an asso-
ciation with the natural clearance of  this virus[15,16]. IL-
28B has antiviral properties and can interact with human 
interferon responses[17-21]. Associations between IL-28B 
variants and HCC development[22] and recurrence[23] 
have recently been reported. Moreover, an association 
between the IL-28B rs12979860 CC genotype and higher 
ALT levels has also been described[24]. It is possible that 
the IL-28B genotype is associated with inflammatory ac-
tivity in the liver and the progression of  hepatic fibrosis.

In clinical practice, it is difficult to make the deci-
sion to treat HCV-infected patients with PNALT. In the 
present study, we investigated whether IL-28B rs8099917 
genetic variations were useful for the prediction of  treat-
ment response in HCV-infected patients with PNALT.

MATERIALS AND METHODS
Ethics
This work was conducted in accordance with the Decla-
ration of  Helsinki (2000) of  the World Medical Associa-
tion. Written informed consent was obtained from each 
patient participating in this study. The study was ap-
proved by the ethics committee of  Chiba University, Ja-
pan (permission number 282 and 1462), and conformed 
to the tenets of  the Declaration of  Helsinki.

Patients
Between February 2010 and April 2013, 278 patients in-
fected with HCV were enrolled in this study. All patients 
were treated with peginterferon-alpha 2a or 2b plus 
ribavirin at Chiba University Medical School Hospital, 
Kikkoman General Hospital, or Toho University, Sakura 
Medical Center. The patients were eligible if  they met 
the following inclusion criteria: (1) infection with HCV; 
(2) age ≥ 20 years; (3) no absolute contraindications for 
peginterferon plus ribavirin therapy such as pregnancy, 
severe heart disease, abnormal hemoglobinemia, chronic 
renal failure, mental disorders, severe liver failure, or au-
toimmune diseases; (4) absence of  HIV infection; (5) no 
currently active drug abuse; and (6) no drug allergy to 
interferon or nucleos(t)ide analogues. Some of  these pa-
tients had previously been included in other studies[19,25,26]. 

Among these 278 HCV RNA-positive patients, 178 
had ALT elevation (each value exceeding the higher limit 
of  the normal range was considered abnormal)[7], and 
100 exhibited normal ALT levels at least 3 times during 
a 24-mo period (considered as PNALT patients). 

Treatment regimens
In the present study, 180 µg of  peginterferon alpha-2a 
or 1.5 µg/kg of  peginterferon alpha-2b per week plus 
weight based ribavirin (600-1000 mg/d) were typically ad-
ministered for 24 wk to HCV genotype 2-patients or for 
48-72 wk to HCV genotype 1-patients.

Serum HCV RNA, HCV genotype, ALT, other liver 
function, and hematological tests
HCV RNA was measured using the COBAS TaqMan 
HCV test (Roche Diagnostics, Tokyo, Japan). The linear 
dynamic range of  this assay was 1.2 to 7.8 log IU/mL. 
HCV genotypes were determined using the antibody sero-
typing method of  Tsukiyama-Kohara et al[27], and Tanaka 
et al[28]. Serum ALT measurement and other liver function 
tests were performed according to standard methods. The 
normal range of  serum ALT was considered 8-42 IU/L.

IL-28B SNP genotyping
SNP rs8099917 was examined in plasma by allelic discrimi-
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nation using TaqMan minor groove binding (MGB) probes 
as described previously[26]. Briefly, we used DNA Extract 
All Reagents Kit (Applied Biosystems Inc., Foster City, CA, 
United States) to prepare the DNA sample from fresh plas-
ma. Probes for the TaqMan MGB assay were manufactured 
by Applied Biosystems. Thermal cycling was performed in 
an ABI Step One Real-Time PCR system (Applied Biosys-
tems) according to the manufacturer’s protocol. Activation 
of  TaqMan GTXpress Master Mix (Applied Biosystems) 
and the initial denaturation cycle were at 95 ℃ for 20 s, fol-
lowed by 40 cycles at 95 ℃ for 3 s and 60 ℃ for 20 s. We 
analyzed SNP rs8099917 TT as the major genotype and 
TG/GG as the minor genotype in the present study.

Definition of treatment response
SVR was defined as undetectable serum HCV RNA at 24 
wk after the end of  treatment. Patients who had undetect-
able HCV RNA within the initial 4 wk of  treatment were 
considered to have had a rapid virologic response (RVR). 
Patients with undetectable HCV RNA within the initial 12 
wk were considered to have had a complete early virologic 
response (cEVR) (described as EVR in this study).

Statistical analysis
The results are expressed as the mean ± SD. Student’s t-test 
or the χ 2 test was used to determine statistical significance. 
Variables with p < 0.05 in univariate analyses were re-
tained for multivariate logistic regression analysis. For all 
tests, two-sided p-values were calculated, and the results 
were considered statistically significant at p < 0.05. The 
statistical analysis was performed using the Excel Statistics 
program for Windows, version 7 (SSRI, Tokyo, Japan).

RESULTS
Patient characteristics
The baseline characteristics are shown in Table 1. Of  the 

278 total patients, 100 (36.0%) and 178 (64.0%) were in 
the PNALT and abnormal ALT groups, respectively. Fe-
male patients were dominant in the PNALT group (p < 
0.0001), whereas male patients were dominant in the ab-
normal ALT group (p < 0.0001). The AST, ALT, and γ-GT 
levels in the PNALT group were lower compared with 
those in the abnormal ALT group (p < 0.0001) (Table 1). 
In the PNALT group, 15 patients had relapsed after treat-
ment, and 10 patients were null responders. In the abnor-
mal ALT group, 23 patients had relapsed after treatment, 
and 19 patients were null responders. Of  the 278 patients, 
215 (77.3%), 60 (21.5%), and 3 (1.0%) were classified into 
HCV genotypes 1, 2, and unknown, respectively. HCV 
genotype 1 patients in PNALT and abnormal ALT groups 
were 72 (72.0%) and 143 (80.3%), respectively. The pro-
portions of  IL-28B genotypes did not differ between the 
PNALT and abnormal ALT groups (Table 1).

Virologic response
Of  the 278 total patients, 211 (75.8%) and 67 (24.1%) 
were treatment naïve and retreated, respectively. SVR was 
obtained in 143 (51.4%) of  the 278 patients. Within treat-
ment groups, SVR was achieved in 120 (56.8%) of  211 
treatment-naive and 23 (34.3%) of  67 retreated patients, 
respectively. The age of  SVR patients (53.1 ± 12.8 years) 
was lower than that of  non-SVR patients (58.3 ± 8.9 
years) (p = 0.00011).

We next compared the virologic responses (VR) be-
tween the PNALT and abnormal ALT groups, and the 
proportions of  treatment-naïve and retreated patients 
did not differ between these 2 groups (Table 1 and Fig-
ure 1). Additionally, the proportion of  each IL-28B SNP 
rs8099917 did not differ between the 2 groups. Of  inter-
est, significantly fewer null responders were included in 
the PNALT group than in the abnormal ALT group (P = 
0.042). However, the proportions of  patients with an RVR, 
EVR, or SVR did not differ between the 2 groups (Table 1).
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Total PNALT Abnormal ALT P value

Number of patients 278 100 178
Age (yr)   55.6 ± 11.4   56.2 ± 10.9   55.3 ± 11.6 0.526
Gender (male/female) 136/142 31/69 105/73 < 0.0001
AST (IU/L)   56.6 ± 44.7   29.8 ± 12.1   71.3 ± 49.1 < 0.0001 
ALT (IU/L)   70.5 ± 64.3 27.6 ± 7.2   94.6 ± 69.4 < 0.0001 
γ-GT (IU/L)   50.7 ± 57.3   26.2 ± 22.1   64.1 ± 65.7 < 0.0001 
WBC (/mm3)   5190 ± 1500   5060 ± 1490   5260 ± 1510 0.28
Hemoglobin (g/dL) 14.4 ± 7.1 13.5 ± 1.2 15.0 ± 8.9 0.094 
Platelets (× 104/mm3) 17.1 ± 5.6 17.7 ± 5.9 16.8 ± 5.5 0.20
Previous treatment (-/+) 211/67 75/25 136/42 0.90
IL-28B SNP(Maj/Min) 189/89 70/30 119/59 0.68
VR/Null response 203/65 84/16 129/49 0.042
RVR (+/-) 32/200 12/70 20/130 0.93 
EVR (+/-) 116/118 46/36 70/82 0.18
SVR (+/-) 143/135 56/44 87/91 0.30

Table 1  Patient baseline and demographic characteristics, and treatment response in the present study

Data are expressed as the mean ± SD. P  values are for comparisons between the persistent normal alanine aminotransfer-
ase (PNALT)- and abnormal alanine aminotransferase (ALT)-groups by Student’s t-test or χ 2 test. AST: Aspartate amino-
transferase; γ-GT: Gamma-glutamyl transpeptidase; WBC: White blood cell count; IL-28B: Interleukin 28B; SNP: single-
nucleotide polymorphisms; Maj: Major genotype; Min: Minor genotype; VR: Virologic response; RVR: Rapid virologic 
response; EVR: Early virologic response; SVR: Sustained virologic response.
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Patient characteristics and VR according to the IL-28B 
SNP
Among the 100 PNALT patients, 70 and 30 patients 
had the IL-28B rs8099917 major and minor genotypes, 
respectively (Table 2). In this PNALT group, patients 
with the IL-28B rs8099917 major genotype were older 
than those with the IL-28B rs8099917 minor geno-
type. The γ-GT levels in the IL-28B rs8099917 major 
group were lower compared with those in the IL-28B 
rs8099917 minor group. However, we observed lower 
hemoglobin levels in the IL-28B rs8099917 major group 
compared with those in the IL-28B rs8099917 minor 
group. In the PNALT group, other than RVRs, virologic 
responses were better in the IL-28B rs8099917 major 
group (Table 2).

Among the 178 abnormal ALT patients, 119 and 59 
had the IL-28B rs8099917 major and minor genotypes, 
respectively (Table 2). The γ-GT levels in the IL-28B 
rs8099917 major group were lower than those in the 
IL-28B rs8099917 minor group. In the abnormal ALT 
group, other than RVRs, virologic responses were better 
in the IL-28B major group (Table 2).

HCV genotype 1-infected patients with PNALT and the 
IL-28B SNP
Among 72 PNALT patients infected with HCV geno-
type 1, 54 and 18 had the IL-28B rs8099917 major and 
minor genotypes, respectively (Table 3). Among the pa-

tients with the IL-28B rs8099917 major genotype, 8 had 
relapsed after treatment, and 4 were null responders. In 
patients with the IL-28B rs8099917 minor genotype, 1 
had relapsed after treatment, and 5 were null responders. 
The ALT and γ-GT levels in the IL-28B rs8099917 ma-
jor group were lower than those in the IL-28B rs8099917 
minor group (Table 3). In HCV genotype 1-infected 
patients with PNALT, virologic responses were better 
in the IL-28B major group (Table 3). However, among 
the HCV genotype 2-infected patients with PNALT, 
virologic responses did not differ between the IL-28B 
major and minor groups although the number of  HCV 
genotype 2-infected patients was smaller in the present 
study (data not shown). Among these patients, an SVR 
occurred in 71.4%, 62.5%, and 83.3% of  all, IL-28B ma-
jor, and IL-28B minor patients, respectively.

Predictors of SVR in HCV genotype 1-infected patients 
with PNALT
To clarify the predictors of  SVR, we compared pretreat-
ment and treatment factors between SVR and non-SVR-
HCV genotype 1-infected patients with PNALT (Table 
3). In HCV genotype 1-infected patients with PNALT, 
univariate analysis showed that AST, γ-GT, IL-28B SNP 
rs8099917, virologic response, and having an EVR con-
tributed to the achievement of  SVR. Factors significantly 
associated with SVR by univariate analysis were included 
in a multivariate logistic regression analysis. In HCV geno-
type 1-infected patients with PNALT, SVR was indepen-
dently predicted by the IL-28B rs8099917 major genotype 
and having an EVR (Table 4).

DISCUSSION
The main finding of  the present study evaluating IL-28B 
SNP rs8099917 was that this genotype may be a useful 
predictors of  SVR following treatment with peginter-
feron-alpha plus ribavirin in HCV genotype 1-infected 
patients with PNALT. This finding is in line with previ-
ous reports indicating that IL-28B SNPs rs1297986 and 
rs8099917 could predict hepatitis C treatment-induced 
viral clearance[12-15]. Importantly, the present study results 
indicated that IL-28B SNP rs8099917 and EVR are use-
ful surrogate markers of  SVR even in HCV genotype 
1-infected patients with PNALT.

Nunnari et al[7] reported that the frequency of  IL-28B 
SNP rs12979860 did not differ between the hyper-ALT 
and PNALT groups. Furthermore, the natural history 
of  HCV carriers with PNALT is most likely not always 
benign and could reflect a more severe evolution of  liver 
disease[29]. Controversies exist regarding the appropri-
ate treatment method for HCV-infected patients with 
PNALT[29]. The most recent guidelines recommended that 
HCV-infected PNALT-patients with moderate or severe 
fibrosis should be treated[8,10]. Tanaka et al[14] has shown 
that the IL-28B SNP rs8099917 TT genotype strongly 
correlates with treatment response in HCV genotype 
1-infected Asian patients. It has also been reported that 
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linkage disequilibrium between the two IL-28B SNPs, 
rs8099917 and rs12979860, is strong in Japanese HCV pa-

tients[30]. In the present study, IL-28B SNP rs8099917 but 
not IL-28B SNP rs12979860 was evaluated.

Peginterferon-alpha plus ribavirin treatment led to an 
SVR rate of  approximately 50% in patients infected with 
HCV genotype 1[4]. The efficacy and safety of  peginterfer-
on and ribavirin combination therapy in patients with HCV 
and PNALT are similar to those in patients with abnormal 
ALT[9]. Dual peginterferon/ribavirin therapy is no longer 
the standard therapy for chronic HCV infection. Combina-
tion therapy with telaprevir or boceprevir led to higher SVR 
rates in patients infected with HCV genotype 1[31]; however, 
severe adverse events are often observed with the use of  
these drugs[32,33]. In daily clinical practice, it must be decided 
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Table 2  Baseline characteristics of hepatitis C virus-infected patients, according to interleukin 28B single-nucleotide polymorphism 
rs8099917

IL-28B rs8099917        PNALT group (n  = 100)                     Abnormal ALT group (n  = 178)

Major Minor  P value Major Minor  P value

Number of patients 70 30 119 59
Age (yr)   57.7 ± 10.8   52.6 ± 10.5   0.031   55.3 ± 11.3 55.4 ± 12.3   0.95
Gender (male/female) 21/49 10/20 0.92 68/51 37/22   0.58
AST (IU/L)   29.3 ± 13.1 30.9 ± 9.7 0.58   69.4 ± 51.4   75.4 ± 44.1   0.47
ALT (IU/L) 26.8 ± 7.2 29.5 ± 7.0   0.086   92.1 ± 70.4   99.5 ± 67.8 0.5
γ-GT (IU/L)   21.0 ± 11.5   38.4 ± 33.8       0.00069   54.0 ± 41.3   85.1 ± 95.7       0.0056
WBC (/mm3)    5130 ± 1440    4900 ± 1640 0.52    5280 ± 1,680   5230 ± 1070   0.84
Hemoglobin (g/dL) 13.3 ± 1.0 13.9 ± 1.5 0.02   15.3 ± 10.8 14.4 ± 1.1   0.52
Platelets (× 104/mm3) 17.2 ± 5.7 18.8 ± 6.3 0.21 17.0 ± 5.3 16.4 ± 5.8   0.49
Previous treatment (-/+) 54/16 21/9 0.61 93/26 43/16   0.55
VR/Null response 63/7 21/9   0.027 98/21 31/23           0.000059
RVR (+/-) 9/50 3/20 0.92 17/84 3/46   0.12
EVR (+/-) 38/21 8/15   0.029 59/44 11/38         0.00011
SVR (+/-) 44/26 12/18   0.058 67/52 20/39       0.0079

Data are expressed as the mean ± SD. P values are for comparisons between the major genotype group and minor genotype group among the persistent 
normal alanine aminotransferase (PNALT) group or among abnormal alanine aminotransferase (ALT) group by Student’s t-test or the χ 2 test. AST: Aspar-
tate aminotransferase; γ-GT: Gamma-glutamyl transpeptidase; WBC: White blood cell count; IL-28B: Interleukin 28B; Maj: Major genotype; Min: Minor 
genotype; VR: Virologic response; RVR: Rapid virologic response; EVR: Early virologic response; SVR: Sustained virologic response.

Table 3  Hepatitis C virus genotype 1-infected patient with persistent normal alanine aminotransferase and interleukin 28B single-
nucleotide polymorphism

IL-28B rs8099917 Major Minor P  value SVR Non-SVR  P value

Number of patients 54 18 36 36 
Age (yr)   58.4 ± 10.9   54.6 ± 11.0 0.20   56.6 ± 13.4 58.4 ± 8.0 0.49
Gender (male/female) 17/37 7/11 0.77 14/22 10/26 0.45
AST (IU/L)   30.3 ± 14.5   34.5 ± 10.3 0.29 13.2 ± 1.1 32.0 ± 6.3 < 0.00010 
ALT (IU/L) 27.5 ± 6.7 31.7 ± 5.6   0.019 27.3 ± 7.4 29.8 ± 5.7 0.11
γ-GT (IU/L)   21.7 ± 11.9   47.3 ± 39.3       0.00024   19.7 ± 10.6   39.2 ± 32.7 0.0011
WBC (/mm3)    5020 ± 1410   4570 ± 1350 0.27   5000 ± 1350   4780 ± 1470 0.51
Hemoglobin (g/dL) 13.3 ± 0.9 13.7 ± 1.5 0.17 13.2 ± 1.1 13.5 ± 1.1 0.25
Platelets (× 104/mm3) 16.6 ± 6.0 17.0 ± 5.6 0.80 17.1 ± 6.0 16.2 ± 5.8 0.51
Previous Treatment (-/+) 42/12 12/6 0.52 29/7 25/11 0.41
VR/Null response 46/8 9/9     0.0064 36/0 19/17 < 0.00010 
RVR (+/-) 6/38 0/16 0.28 6/27 0/27 0.057 
EVR (+/-) 25/19 1/15     0.0013 23/10 3/24 < 0.00010 
SVR (+/-) 34/20 2/16       0.00040
IL-28B SNP rs8099917
(Maj/Min) 34/2 20/16 0.00040

Data are expressed as the mean ± SD. P values are for comparisons between the major genotype group and minor genotype group or between sustained 
virologic response (SVR) and non-SVR groups by Student’s t-test or the χ 2 test. AST: Aspartate aminotransferase; γ-GT: Gamma-glutamyl transpeptidase; 
WBC: White blood cell count; IL-28B: Interleukin 28B; Maj: Major genotype; Min: Minor genotype; VR: Virologic response; RVR: Rapid virologic response; 
EVR: Early virologic response; SVR: Sustained virologic response. 

Table 4  Factors associated with sustained virologic response 
among hepatitis C virus genotype 1-infected patients with per-
sistent normal alanine aminotransferase by multivariate analysis

Factor Category Odds ratio 95%CI P value

IL-28B rs8099917 Major/Minor 7.11 1.305-38.799 0.023
EVR (+/-) 13.28 3.242-54.399 0.0003

IL-28B: Interleukin 28B; Maj: Major genotype; Min: Minor genotype; EVR: 
Early virologic response.



whether patients with HCV and PNALT should receive 
treatment based the balance between disease progression 
and treatment efficacy. Until new interferon-sparing regi-
mens are introduced[31], our findings suggest that IL-28B 
SNP rs8099917 could be helpful in selecting patients with 
HCV and PNALT who should receive treatment.

Baseline plasma interferon-gamma inducible pro-
tein-10 (IP-10 or CXCL10) levels are strongly associated 
with IL-28B genotypes[18]. Honda et al[17] reported that 
hepatic interferon-stimulated genes (ISGs) are associated 
with IL-28B genotypes. We have also reported that con-
comitant assessment of  lower-hepatic STAT1-nuclear 
translocation and IL-28B genotypes is useful for the pre-
diction of  SVR in HCV-infected patients[19]. Addition-
ally, we have recently demonstrated that IL-28B induces 
ISGs that are reportedly associated with the progression 
of  HCV-related pathogenesis and antiviral activities 
against HCV[34]. Further studies will be needed.

In a previous study, the IL-28B minor genotype 
was associated with lower inflammatory activity in the 
liver[22]. In contrast, the proportion of  IL-28B genotypes 
did not differ between patients with PNALT and ab-
normal ALT in the present study. Further studies will be 
needed to clarify the association between IL-28B SNP 
rs8099917 and serum ALT levels[35]. In conclusion, IL-
28B rs8099917 TT was associated with SVR in HCV 
genotype 1-infected Asian patients with PNALT. This 
finding sheds new light on the treatment options for 
HCV genotype 1-infected patients with PNALT.
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