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Fig. 4 Prediction of a sustained virological response (SVR) by the
IL28B (1s8099917) genotype and reduction in HCV RNA level at
week 1 after the start of therapy. In patients with the TT genotype, the
SVR rate was high (96.2 %), regardless of the reduction in HCV RNA
at week 1. In contrast, in patients with the non-TT genotype, the SVR
rate was significantly higher in patients with a reduction of
>4.7 log,plU/mL in the HCV RNA level at week 1 after the start
of therapy than in those with a reduction of <4.7 logoIU/mL in the
HCV RNA levels at week 1 {15 of 18 patients (83.3 %) vs. 8 of 32
patients (25.0 %), P = 0.0001]

of >4.7 log,plU/mL in the HCV RNA levels at week 1, the
sensitivity, specificity, PPV, NPV, and accuracy for SVR
were 62.5, 88.9, 83.3, 75.0, and 78.0 %, respectively.
Furthermore, in patients with the non-TT genotype, when
both a reduction of >4.7 logyolU/mL in the HCV RNA
levels at week 1 and RVR were used, the sensitivity,
_specificity, PPV, NPV, and accuracy for SVR were 60.9,
100, 100, 75.0, and 82.0 %, respectively.

Discussion

Multiple logistic regression analysis revealed that the
IL28B genotype was the most significant factor predicting
SVR to a 24-week regimen of TVR-based triple combi-
nation therapy. The impact of the IL28B genotype on SVR
found for this treatment regimen was in agreement with the
findings of previous studies in Japan [7, 11, 14-16, 24]. In
addition, a reduction of >4.7 log;olU/mL in the HCV RNA
levels at week 1 after the start of therapy was identified as a
strong independent on-treatment predictor for SVR in a
multiple logistic regression analysis.

The reduction in HCV RNA levels at week 1 was par-
ticularly relevant in patients with the IL28B non-TT
genotype. Whereas patients with the IL28B TT genotype
showed a high SVR rate regardless of the on-treatment
response of HCV RNA, a significant difference in SVR rate
was observed based on the reduction in HCV RNA levels
at week 1 in patients with the unfavorable non-TT geno-
type. In this patient subpopulation, the reduction in HCV
RNA level at week 1 was the factor most strongly asso-
ciated with SVR, and this finding is of clinical value to
identify patients with a low likelihood of achieving SVR as
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early as possible. Furusyo et al. [11] previously reported
that the serum HCV RNA levels at day 3 presented a
significant difference between SVR and non-SVR patients.
The ability of the very early viral response to predict SVR
shown by both Furusyo et al. and our study may be
explained by the strong antiviral effect of TVR. However,
Furusyo et al. did not enter serum HCV RNA levels at day
3 into a multiple logistic regression analysis to identify
significant independent predictors of SVR. Therefore, in
that study, it was not clear whether the serum HCV RNA
level at day 3 was an independent factor of SVR when
including host-related, virus-related, and on-treatment
factors. In the present study, the median serum HCV levels
at week 1 was significantly lower for SVR patients
(1.9 logoIU/mL) than for non-SVR patients (2.2 log,oIU/
mL) (P = 0.0136, data not shown). In the present study,
the reduction in HCV RNA levels at week 1 after the start
of therapy was an independent predictive factor for SVR.
This reduction in HCV RNA level] at week 1 may represent
early viral kinetics closely correlated with the antiviral
effect. The predictive ability of the reduction in HCV RNA
level at day 3 and week 1 after the start of therapy should
therefore be compared based on the IL28B genotype.

This study is the first report to demonstrate that a
reduction of >4.7 log;oIU/mL in the HCV RNA level at
week 1 is a useful on-treatment predictive factor associated
with SVR to a 24-week TVR-based triple combination
therapy in clinical practice, especially in patients with the
IL28B non-TT genotype. In ‘real-world’ clinical practice in

* some cases, it may be impossible to differentiate between -

previous null and partial responders because of the absence
of relevant historical data from medical records. Therefore,
for these treatment-experienced patients, IL28B genotyping
may have clinical utility, as it may serve as a pretreatment
marker for interferon responsiveness to guide patients and
physicians. In patients with the /L28B non-TT genotype,
both a reduction of <4.7 log,;plU/mL in the HCV RNA
levels at week 1 and positivity for HCV RNA at week 4
(non-RVR) indicated a high likelihood of treatment failure.
Hence, these patients should not undergo TVR-based triple
combination therapy to avoid unnecessary treatment. This
study identified that measurement of the HCV RNA level
not only at week 4, but also at week 1, provides important
information for predicting SVR, particularly in patients
with the IL28B non-TT genotype.

There were some limitations to this study. First, the
number of patients was too low to conclusively identify
factors contributing to SVR. In particular, the number of
non-responders was very small. Second, TVR-resistant
variants were not analyzed. Resistant variants have been
reported to occur in 56 % of HCV genotype 1b patients
who did not achieve SVR [35]. Therefore, resistance
variants should be identified in patients with treatment
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failure. Third, this study regimen was limited to T12PR24.
Only a 24-week TVR-based triple combination therapy
(triple therapy for 12 weeks followed by an additional
12 weeks of PEG-IFN and RBV) is allowed by the Japa-
nese National Insurance System. In the US, Canada, and
EU, triple combination therapy is administered for either
12 or 36 additional weeks after PEG-IFN and RBYV,
according to the response-guided regimen based on the
early viral response in each category, i.e., treatment-naive
patients and previous relapsers or partial responders and
null responders.

Recently, the second-generation direct-acting antiviral
agent simeprevir (SMV), which is once-daily oral NS3/4A
protease inhibitor, was approved in September 2013 in
Japan. Hayashi et al. [36] reported a Japanese phase II
study. In treatment-naive patients, the SVR rate was
77-92 % by triple combination therapy with SMV, PEG-
IFN-a-2a and RBV. During the first 3-7 days of SMV-
based therapy, an initial rapid reduction in HCV RNA was
evident. Mean reduction in HCV RNA at week 1 in our
study in TVR-based therapy was 4.5 log;oIU/mL (data not
shown). Mean reduction in HCV RNA at week 1 was not
shown with the numerical value in this SMV-based ther-
apy, but that seems to be similar to our TVR-based therapy.
However, in this study, the /L28B genotypes were not
investigated. Therefore, in clinical practice, from now on,
prospective studies should be necessary to confirm whether
the reduction in HCV RNA at week 1 is predictive for SVR
in SMV-based therapy based on the IL28B genotype as
well as in TVR-based therapy.

In conclusion, this prospective, multicenter study of a

24-week TVR-based triple combination therapy for Japa-
nese genotype 1b CHC patients showed that the JL28B SNP
genotype is the most important baseline factor for pre-
dicting SVR, and a reduction of >4.7 log;oIU/mL in the
HCV RNA levels at week 1, i.e., viral Kinetics earlier than
week 4, could be a useful on-treatment predictor of SVR,
especially in patients with the /L28B non-TT genotype.
Further large-scale prospective studies including SMV-
based triple combination therapy are necessary to confirm
these findings and develop the individual tailoring and
optimization of therapeutics.
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