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Background and Aims :

The rates of sustained virologic response (SVR) to pegylated interferon
(Peg-IFN)/ribavirin (RBV) in hard-to-cure chronic hepatitis C (CHC) with genotype 1 and
high viral load had remained as low as 50%. However, after the introduction of the triple
therapy with Peg-IFN/RBV/telaprevir (TVR), SVR rates increased up to 73% in the
interferon-naive CHC patients. As for TVR, several kinds of the severe adverse events
(SAE) such as anemia and skin rashes have been special concern in Japan, as compared
with the other developed countries. In particular, the higher incidence of severe skin
rashes such as Stevens-Johnson syndrome or toxic epidermal necrosis has been reported
in the phase 3 clinical study, which was performed in Japan. Thereafter, dose reduction of
TVR and earlier use of corticosteroid seemed to lower the incidence of severe skin rashes
in clinical settings, however the possibility of the ethnic genetic factors has not been fully
investigated so far. The aims of this study were 1) To evaluate the predictive factors for
virologic response to the triple therapy, and 2) To explore the host genetic factors
contributing to severe skin rashes in Japanese CHC patients.

Results:
1. The predictive factors for virologic response to the triple therapy

Two hundred and eighteen patients were initially enrolled from nation-wide 21
hospitals participating in this study. Out of them, 121 patients were selected for the final
analysis with the following exclusion criteria: TVR less than 8 weeks or Peg-IFN/RBV
less than 24 weeks (n=49) except cessation because of virologic failure such as viral
breakthrough or persistent detection of HCV-RNA; splenectomy (n=11); partial splenic
artery embolization (n=1); missing data (n=36). Among 121 patients, SVR and non-SVR
were obtained in 96 patients (79.3%) and 25 patients (20.7%), respectively. By univariate
analysis, higher WBC counts, higher hemoglobin levels, higher albumin levels, lower
FIB-4 index, and higher initial dose of TVR were significantly associated with SVR. In
addition, response to prior IFN treatment, /.28 genotype, HCV core 70 aa substitution
and RVR achievement were sifgnificantly different between SVR and non-SVR. The SVR
rates were 96% and 55%, in patients with [L28B TT genotype and non-TT genotype,
respectively. We measured serum levels of interferon-gamma-inducible protein-10 (IP-10),
a cytokine belonging to the CXC chemokine family and one of the interferon-stimulated

genes (ISGs). Serum IP-10 levels were significantly lower in patients with SVR (359



[250-589] pg/mL) than those in patients with non-SVR (566 [378-802] pg/mL); P=0.016).
By multivariate analysis including these 10 variables, /L28 B TT genotype and RVR
achievement were selected as predictive factors for SVR in the triple therapy. In the ROC
curve analysis of serum IP-10 levels for SVR, the area under the curve was 0.656 (P <
0.05), and a cut-off value of 450 pg/mL, determined at a sensitivity of 70%. After
stratification of virologic response by IL28 genotype and serum IP-10 levels, the SVR
rates were not significantly different between the higher IP-10 group and the lower IP-10
group, in patients with the IL28B TT genotype. In contrast, in patients with the IL 28B
non-TT genotype, SVR rates in the higher IP-10 group (38%) were significantly lower that
those in the lower IP-10 group (74%, P < 0.05). It is strongly suggested that
determinations of serum IP-10 levels before treatment could be useful for predicting
favorable virologic response to the triple therapy, especially in patients with IL28B
non-TT genotype.

2. The host genetic factors contributing severe skin rashes in Japanese CHC patients

We performed genotyping by AXIOM Genome-Wide ASI 1 Array in 384 patients
treated with the triple therapy (male: female = 214:170). The gradings of skin rashes
were categorized into O to 3, of which numbers of the cases were 182, 43, 109, and 50,
respectively. After confinement of the ethnicity to Japanese and SNP filtering, 380 cases
and 417769 SNPs were utilized for further analysis. However, no significant SNPs were
identified by GWAS with the Pvalue less than 108, To speculate the association with the
other SNPs, which are not equipped in AXIOM Genome-Wide ASI 1 Array platform,
imputation analysis was preliminarily performed in patients with grade 3 skin rashes,
using 1000 Genomes Project JPT data as reference. Twenty-two out of 25 SNPs with
Pvalue less than 10¢ were located in HLA region on chromosome 6th.

The novel methodology for HLA imputation, HIBAG R package, which was
recently developed by Dr. Khor, Department of Human Genetics, Graduate School of
Medicine, The University of Tokyo (Pharmacogenomics J 2015; 1-8), demonstrated two
alleles in HLA-DRB1 and HLA-DQBI1 regions, significantly contributing to severe skin
rashes (grade 3). Although the prediction accuracy was reported to be as high as 98-99%
in HLA-DRBI1 region, we are now performing allele genotyping by the TagMan assay,
using extracted DNA samples of these targeted patients.
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