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Background

hronic Hepatitis C (CHC) causes a variety of liver
damage, leading to the development of liver

cirrhosis and hepatocellular carcinoma.1  CHC treatment
should be considered from the interrelation of patients'
reaction to hepatitis C virus (HCV) therapy and HCV
genotype.  Telaprevir (TVR) is an inhibitor of HCV NS3/
4A serine protease2 and is administered with peginterferon
alpha-2b (PEG-IFN) and ribavirin (RBV).  High sustained
viral response (SVR) has been reported with TVR use3,4;
however, side effects, such as rash (38%−39%) and
hemoglobin level (Hb) decrease (91.3%−100%), are
observed with a high frequency.3,4  Simeprevir (SMV), a
NS3/4A protease inhibitor, is a next generation of TVR
and is currently used worldwide.  However, although
response rates are similar between combination therapy
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of PEG-IFN, RBV, and SMV and combination therapy
of PEG-IFN, RBV, and TVR, side effects are less frequent
with SMV use than those with TVR.5  Recently, we had
an opportunity to treat CHC patients with TVR and
conventional therapy of PEG-IFN and RBV.  Therefore,
we proposed the use of a moderate TVR dose to decrease
side effects, increase treatment completion rates, and
improve SVR rates.  This study aimed to evaluate the
efficacy and safety of moderate TVR doses in
combination therapy for CHC patients.

Materials and Methods

Study design
This interventional study was conducted at Kitasato
University Medical Center (Kitamoto, Saitama, Japan).
The study protocol was approved by Ethical Committee
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recommended a TVR dose of 2,250 mg/day.  The TVR
group was further divided into a low-TVR dose group
(Low-TVR group; 1,000 mg/day TVR) and a moderate-
TVR dose group (Mod-TVR group; 1,500 mg/day TVR).
The Low-TVR group included only female patients, and
the physician determined that the patients would not
tolerate with adverse effects induced Mod-TVR dose.
Mod-TVR dose was used for the other patients.  Treatment
stop was set when severe adverse event appeared, the
will of the patient, or the physician's decision.

The safety and efficacy of treatment regimens were
compared between groups.  Antiviral effects were
evaluated at enrollment, after 12 weeks treatment, at end
of treatment, 12 weeks after end of treatment.  SVR to
treatment was evaluated 24 weeks after end of treatment.

The exclusion criteria included infection of hepatitis
B virus or human immunodeficiency virus, hepatocellular
carcinoma, determined unsuitable for treatment by
physician.  Relapse was defined as one instance of
undetectable HCV virus levels following treatment with
PEG-IFN and/or RBV prior to relapse within 6 months
of treatment completion.  Non-response was defined as
persistently detectable HCV virus levels by PCR even if
levels had decreased following treatment with PEG-IFN
and/or RBV.
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of Kitasato University Medical Center before initiation.
The study adheres to the Declaration of Helsinki.  The
following genetic analyses were conducted in patients in
the TVR group following the receipt of written informed
consent: IL-28B (rs8099917, rs1127354, and rs12979860)
and ITPA (94C>A, rs1127354).  All of the patients who
started PEG-IFN and RBV between April 1, 2000 and
March 31, 2011, or PEG-IFN, RBV, and TVR between
June 1, 2012 and December 31, 2012 were enrolled in
this study.

The enrolled CHC patients  were divided into two
groups: patients treated with two conventional drugs,
PEG-IFN and RBV (CT group) and patients treated with
three dugs, PEG-IFN, RBV, and TVR (TVR group).
Patients in the CT group were treated with a standard
regimen comprised of PEG-IFN and RBV for 48 weeks.
Patients in the TVR group were treated with a triple
regimen, PEG-IFN, RBV, and TVR for the first 12 weeks
followed by PEG-IFN and RBV for the next 12 weeks.
Both groups received weekly doses of 1.5μg/kg PEG-
IFN and 600, 800, and 1,000 mg/day RBV for patients
with body weights of <60 kg, 60−80 kg, and >80 kg,
respectively.  In this study, a reduced dose of TVR was
administered, although the Guideline or the Treatment
of CHC issued by the Japan Society of Hepatology6

Table 1.  Baseline patients' characteristics in the TVR and CT groups

CT group TVR group
P value

n = 82 n = 28

Sex (men/women) 34/48 9/19 0.57
Age (years) 63 (30−75) 63 (24−74) 0.11
Weight (kg) 57 (48−84) 54 (44−84) 0.16
WBC (cells/mm3) 4,300 (2,200−9,300) 4,800 (2,500−8,400) 0.75
Plt (104/mm3) 14.9 (6.1−352) 13.7 (8.2−27.3) 0.32
Hb (g/dl) 13.6 (11.7−16.5) 13.0 (11.2−16.6) 0.06
AST (IU/l) 44 (17−414) 41 (22−138) 0.96
ALT (IU/l) 46 (13−629) 45 (17−133) 0.50
γGTP (IU/l) 33 (10−284) 30 (14−69) 0.16
HCV genotype (1/2) 62/20 28/0
HCV RNA (log10 IU/ml) 6.5 (5.4−7.3) 6.6 (5.0−7.7) 0.08
IL28B rs8099917 (TT/TG/GG/UK) − 16/10/0/2
IL28B rs12979860 (CC/CT/TT/UK) − 15/11/0/2
IL28B rs1127354 (CC/CA/AA/UK) − 15/11/0/2
ITPA rs1127354 (CC/CC+AA/AA) 59/23/0 21/6/1 0.90
PEG-IFN dose (μg/week) 70 (50−100) 60 (30−100) <0.01
RBV dose (mg/day) 600 (400−800) 400 (400−800) 0.03

ALT, alanine aminotransferase; AST, aspartate transaminase; γGTP, g-glutamyltransferase; Hb,
hemoglobin level; HCV, hepatitis virus C; IL-28B, interlukin 28B; ITPA, inosine triphosphatase; PEG-
IFN, pegylated interferon; Plt, platelets; RBV, ribavirin; Std, standard TVR dose; UK, unknown; WBC,
white blood cells.
Age, weight, WBC, Plt, Hb, AST, ALT, γGTP, HCV RNA, PEG-IFN dose, RBV dose; median (range)
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Patients
The CT and TVR groups comprised 82 patients (34 men,
and 48 women, mean age 63 [range 30−75] years) and
28 patients (9 men, 19 women, median age 63 [range 24
−74] years), respectively (Table 1).  Of the 82 patients
in the CT group, 9 had previously relapsed, 7 were
previous non-responders, and 57 were treatment-naïve,
whereas the remaining 9 had interrupted previous
treatments.

Of the 28 patients in the TVR group, 14 had previously
relapsed, 13 were previous non-responders, and 1 was
treatment-naive.  The Low TVR groups comprised 13
patients (no men, and 13 women, median age 60 [range
24−71] years) and the Mod TVR group was 15 patients
(9 men, 6 women, median age 64 [range 27−74] years).
The median PEG-IFN dose in the TVR group was less
than in the CT group (60μg/week vs. 70μg/week, P <
0.01).  The median RBV dose in the TVR group was less
than in the CT group (400 mg/day vs. 600 mg/day, P =
0.03).

Laboratory data
No difference in WBC or platelet counts was observed
between the groups.  However, there was a trend toward
lower Hb in the TVR group compared with the CT group
(13.0 mg/dl vs. 13.6 mg/dl, P = 0.06).  No significant
difference in Hb was observed between the Mod TVR
group and the Low TVR group (Table 2).

No significant difference in serum AST, ALT, and
γGTP levels were observed between the CT and TVR
groups (Table 2).  Serum creatinine levels were significantly
higher in the Mod TVR group than in the Low TVR
group, most likely because of the substantially higher
proportion of women in the Low TVR group (Table 2).

Analysis of gene polymorphisms contribute to the antiviral
effect and side effects
IL-28B is an immune response gene involved in antiviral
effect during HCV therapy.7  Major alleles of IL-28B are
reported to be associated with greater antiviral effect

Table 2.  Baseline characteristics in groups according to Mod or Low TVR dose

Mod Low
TVR group P value

n = 15 n = 13

Sex (men/women) 9/6 0/13 <0.01
Age (years) 64 (27−74) 60 (24−71) 0.36
Weight (kg) 59 (53−84) 51 (44−60) 0.03
WBC (cells/mm3) 4,900 (2,700−6,900) 4,500 (2,500−8,400) 0.62
Hb (g/dl) 13.1 (11.3−16.6) 12.7 (11.2−14.9) 0.47
Plt (104/mm3) 13.5 (8.4−27.3) 13.9 (8.2−20.9) 0.93
ALT (IU/l) 50.5 (24−92) 36 (17−133) 0.79
γGTP (IU/l) 34 (23−69) 29 (14−43) 0.41
Creatinine (g/dl) 0.78 (0.66−1.08) 0.57 (0.44−0.82) <0.01
eGFR (ml/min) 69.9 (53−109) 76.5 (50.7−104.9) 0.39
HCV RNA (log10 IU/ml) 6.7 (4.9−7.5) 6.5 (5.6−7.7) 0.83
IL28B rs8099917 (TT/TG/GG/UK) 6/7/0/2 10/3/0/0 0.44
IL28B rs12979860 (CC/CT/TT/UK) 6/7/0/2 9/4/0/0 0.19
IL28B rs1127354 (CC/CA/AA/UK) 6/7/0/2 9/4/0/0 0.34
ITPA rs1127354 (CC/CC+AA/AA) 10/4/1 11/2/0 0.34
PEG-IFN dose (μg/week) 70 (35−100) 60 (30−80) <0.01
RBV dose (mg/day) 600 (400−800) 400 (400−600) <0.01
History of IFN-based therapy (n)
  Initial therapy 0 1 0.75
  Retreatment 15 12 0.75
Previous virological response
  Non-response 5 8 0.54
  Relapse 10 4 0.54

ALT, alanine aminotransferase; AST, aspartate transaminase; eGFR, estimated glomerular filtration
rate; γGTP, g-glutamyltransferase; Hb, hemoglobin level; IL-28B, interleukin 28B; IFN, interferon;
ITPA, inosine triphosphatase; Mod, moderate; PEG, pegylated; Plt, platelets; RBV, ribavirin; UK,
unknown; WBC, white blood cells
Age, weight, WBC, Hb, Plt, ALT, γGTP, creatinine, eGFR, HCV RNA, PEG-IFN dose, RBV dose;
median (range)
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during HCV therapy than hetero or minor alleles.
Polymorphisms of the ITPA gene are reportedly
associated with decreased Hb in response to RBV8 with
ITPA CC genotype (wild type) found to be associated
with greater decreases in Hb than CA genotype
(heterotype).  In patients of the CT group, only the ITPA
genotype was examined; IL-28B was not examined.  IL-
28B genotypes were determined using a DNA direct
sequencing method (LSI Medience Co., Tokyo).  ITPA
genotypes were determined using a StepOneTM Real Time
PCR system (Applied Biosystems, CA, USA) and
Taqman SNP Genotyping Assays (Applied Biosystems).
Experimental procedures were conducted according to
industry protocols.

Statistical analyses
Statistical analyses were conducted using SPSS statistics
19 (IBM SPSS Inc., Chicago, IL, USA).  Baseline
continuous data are expressed as median (first-third
quartiles) or mean (±standard deviation); categorical
variables are reported as frequencies and percentages.
Contentious variables between groups were compared
by student's t-test, Mann-Whitney U-test, or Odds ratio,
confidence limits by Fisher's exact test.  P-values <0.05
were considered statistically significant in all analyses.

Results

Treatment completion and discontinuation between TVR-
reduced and PEG-IFN plus RBV group
The treatment completion rate was 82.1% (23/28) in the
TVR group and 59.8% (49/82) in the CT group (odds

ratio [OR]: 3.10, 95% CI: 1.10−8.64, P = 0.039).  In the
CT group, 73.7% (42/57) of treatment naïve, 28.0% (7/
25) of re-treated, and 55.6% (5/9) of relapsed patients
completed therapy.  The treatment completion rate of
treatment-naïve patients was higher than re-treated
patients (OR: 2.63, 95% CI: 1.38−5.03, P < 0.001).  No
previous non-responders completed therapy.  Treatment
completion rates in the Mod TVR and Low TVR groups
were 87.5% (14/15) and 68.2% (9/13), respectively (OR:
6.22, 95% CI: 0.759−46.99, P = 0.153).  All 9 relapsed
patients in the Mod TVR group completed therapy and
83% (5/6) of relapsed patients in the Low TVR group
completed therapy.  Treatment completion rates among
non-responders in the Mod TVR and Low TVR groups
were 83% (5/6) and 50% (3/6), respectively (OR: 5.00,
95% CI: 0.34−72.76, P = 0.4).  The rate of treatment
completion trended to be higher in relapsed patients and
non-responders in the Mod TVR group than those in the
Low TVR group.

Treatment discontinuation was defined to interrupt
the medication of TVR and/or PEG-IFN plus RBV
because of adverse events.  Treatment discontinuation
occurred in 40% (33/82) and 18% (5/28) patients in the
CT and TVR groups.  Treatment discontinuations in CT
group were due to non-response (no decrease in HCV
RNA levels during the treatment period, n = 6), liver
cancer (n = 3), retinal bleeding (n = 2), breakthrough
(increased HCV RNA levels following initially reduced
levels, n = 2), thyroid dysfunction (n = 2), anemia (n = 1),
reported visual disturbance (n = 1), facial nerve paralysis
(n = 1), depression (n = 1), loss of consciousness (n = 1),
gait disturbance (n = 1), otitis media (n = 1), ascites (n =

Table 3.  Efficacy of antiviral effect in relapsed and non-responsive patients between the TVR and CT groups

CT group TVR group

Treatment or Response Mod Low

Relapsed Non-Responder Relapsed Non-Responder Initial
n (%) n = 82 n = 9 n = 6 n = 6 n = 6 n = 1

Completed treatment 49 (60) 9 (100) 5 (83) 5 (83) 3 (50) 1
Discontinuation of treatment 33 (40) 0 (0) 1 (17) 1 (17) 3 (50) 0
RVR 12 (15) 9 (100) 3 (50) 5 (83) 5 (83) 1
ETR 37 (45) 9 (100) 5 (83) 5 (83) 5 (83) 1
SVR 22 (27) 9 (100) 3 (50) 2 (33) 2 (33) 1
Relapse 26 (32) 0 (0) 1 (17) 1 (17) 3 (50) 0
Non-response 16 (20) 0 (0) 0 (0) 0 (0) 0 (0) 0
VBT 1 (1) 0 (0) 1 (17) 1 (17) 0 (0) 0

RVR, rapid virological response; ETR, end of therapy response; SVR, sustained virological response; VBT, virological
breakthrough

Ando W. et al.
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1), left subdural hematoma (1), and unknown (n = 5).  In
the TVR group, treatment discontinuations were due to
retinal bleeding (n = 2), severe skin rash (n = 1),
psychiatric symptoms (n = 1), and unknown infection
disease (n = 1).

Comparison of virological response among the groups
The SVR rate of the TVR group (60.7%, 17/28) was
higher than that in the CT group (27%, 22/82) (OR: 4.15,
95% CI: 1.56−11.53, P = 0.002).  The SVR rate in
treatment-naive patients in the CT group was 36.8% (21/
57) and no relapsed patients or non-responders in the CT
group completed therapy.

The SVR rate was 80.0% (12/15) and 38.4% (5/13) in
the Mod TVR and the Low TVR groups, respectively
(OR: 6.40, 95% CI: 1.28−32.45, P = 0.031) (Table 3).
The SVR rate was 73% (11/15) and 42% (5/12) among
all relapsed patients and non-responders, respectively
(OR: 3.85, 95% CI: 0.80−18.61, P = 0.13).  Among
relapsed patients, SVR was observed 100% (9/9) and
33% (2/3) in the Mod TVR and the Low TVR groups,
respectively (OR: 1.5, 95% CI: 0.99−1.50, P = 0.25).
Among non-responders, SVR was observed 50% (3/6)
and 33% (2/6) in the Mod TVR and the Low TVR groups,
respectively (OR: 2.0, 95% CI: 0.22−17.90, P = 1).

The TVR group acquired a higher SVR rate than did
the CT group.  The Mod TVR group acquired a higher
SVR rate than did the Low TVR group.  Moreover, the

relapsed patients had a higher SVR rate than did the non-
responders in each TVR dose group.

No significant difference in SVR rates was observed
between patients homozygous for the major IL-28B allele
(12/16; 75.0%) and heterozygous (4/10; 40.0%) in the
TVR group (OR: 4.5, 95% CI: 0.87−23.40, P = 0.19).
In the Mod TVR group, SVR rates were 100% (6/6) in
patients with major IL-28B alleles, and 57.1% (4/7) in
heterozygous patients (OR: 5.6, 95% CI: 0.58−47.30, P
= 0.29).  In the Low TVR group, the SVR rate in patients
homozygous for IL-28B major alleles was 60.0% (6/10);
no patients with heterozygous genotypes had a SVR (OR:
9.4, 95% CI: 0.42−42.02, P = 0.29).  There was a trend
towards higher SVR rates in relapsed patients
homozygous for IL-28B than in relapsed patients
heterozygous for IL-28B alleles in both the Mod TVR
and the Low TVR groups.

Hemoglobin levels in the TVR-reduced and PEG-IFN
plus RBV groups in relation to ITPA genotypes
Adverse events are shown in Table 4.  The most frequent
adverse event was anemia. Anemia was observed 14/15
(93.3%) in the Mod TVR group and 13/13 (100%) in the
Low TVR group.  The baseline of Hb in the TVR group
was 13.0 ± 1.3 g/dl and that in the CT group was 13.5 ±
1.2 g/dl.  Hb levels after 12 weeks of treatment in the
TVR group were significantly lower than those in the CT
group (9.9 ± 1.9 g/dl vs. 11.2 ± 1.0 g/dl, P = 0.02).

Table 4.  Adverse events in CT and TVR groups

CT group TVR group

Mod Low Total (Mod and Low)
n (%) n = 82 n = 15 n = 13 n = 28

Anemia 81 (98.6) 14 (93.3) 13 (100.0) 27 (96.4)
Injection site erythema 58 (71.1) 11 (73.3) 12 (92.3) 23 (82.1)
Decreased platelet count 52 (63.4) 9 (60.0)   9 (69.2) 18 (64.3)
Increased serum uric acid N/A 14 (93.3)   9 (69.2) 23 (82.1)
Pruritus 29 (35.4)   6 (40.0)   9 (69.2) 15 (53.6)
Rash   9 (11.0)   7 (46.7)   2 (15.4)   9 (32.1)
Decreased WBC count 54 (65.9)   7 (46.7)   7 (53.8) 14 (50.0)
Fatigue or malaise 31 (37.8)   6 (40.0)   6 (46.2) 12 (42.9)
Fever   7 (5.1) 13 (86.7)   5 (38.5) 18 (64.3)
Increased serum creatine 13 (15.9) 12 (80.0)   5 (38.5) 17 (60.7)
Headache 26 (31.7) 1 (6.7)   5 (38.5)   6 (21.4)
Anorexia 38 (27.1)   9 (60.0)   2 (15.4) 11 (39.3)
Nausea 19 (13.6)   4 (26.7)   4 (30.8)   8 (28.6)
Alopecia 18 (22.0)   3 (20.0)   1 (7.7)   4 (14.3)
Dysgeusia   7 (5.1) 1 (6.7)   4 (30.8)   5 (17.9)
Nasopharyngitis   5 (6.1) 1 (6.7)   2 (15.4)   3 (10.7)
Vomiting 10 (6.8) 1 (6.7)   2 (15.4)   3 (10.7)

Reduced telaprevir for chronic hepatitis C
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Figure 1.  Comparison of hemoglobin levels according to hemoglobin level at initiation and ITPA genotype between the TVR and the
CT groups

(A) Hb ≥ 13 g/dl, (B) <13 g/dl at initiation of therapy, (C) TVR group and (D) CT group.  Hb in patients with wild-type ITPA were
significantly decreased compared to patients with mutant ITPA genotypes.  Similar results were observed in both TVR and CT groups.
(E) ITPA wild type and (F) ITPA mutant type showed Hb decline levels in the Low and the Mod TVR group.  Hb levels were calculated
by subtracting values at each point (2, 4, 6, 8, 12 weeks, end of treatment (EOT), and 12 weeks after EOT) from values at treatment
initiation.  Statistical analyses were performed for each point.  Symbols and bars represent mean values ± standard deviations, respectively.
Hb, hemoglobin level; ITPA, inosine triphosphate.  *P < 0.05, **P < 0.01

Ando W. et al.
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When patients were divided into 2 groups according to
Hb at the initiation of therapy of greater or less than 13 g/
dl, a significantly higher incidence of decreased Hb was
observed in patients in the TVR group with Hb of <13 g/
dl at treatment initiation (Figures 1A, 1B).  Decreased
Hb in the TVR group were clearly observed from the
second week of treatment to the 12th week, whereas
decreases in the CT group were maintained until treatment
completion.

In both the TVR and the CT groups, Hb levels in
patients with wild-type ITPA genotypes were significantly
lower than those in patients with mutant ITPA genotypes
(Figures 1C, 1D).  Despite no difference in RBV doses
between patients with wild-type and mutant ITPA
genotypes, Hb levels were significantly lower in patients
with the wild-type genotypes during the early stage of
treatment.  In patients with wild-type ITPA genotypes,
Hb levels were lower in the TVR group than those in the
CT group.  The Mod TVR group acquired a greater Hb
decline than did the Low TVR group regardless of whether
the ITPA genotype was the wild or the mutant type
(Figures 1E, 1F).

Discussion

TVR efficacy that has been demonstrated in numerous
clinical trials and clinical studies and suggest reduced
TVR doses may be effective (Table 5).  The moderate
TVR dose in the present study and the standard TVR
dose in those reference were almost the same rates of
SVR.  A SVR rate of 36.8% in treatment-naïve patients
treated with PEG-IFN and RBV was used as the baseline
treatment response in the present study.  The addition of
TVR to treatment regimens was found to increase SVR
rates in previously relapsed and non-responsive HCV
patients in the Mod TVR group (80%).  The result of

previous treatment using PEG-IFN and RBV affected
SVR rates in each TVR group.  The relapsed patients
were expected to achieve higher SVR rates than the non-
responders.  Moreover, in this study, IL-28B polymorphisms
were found to influence SVR in the TVR group.  The
Low TVR dose selected for the patients who would not
tolerate adverse effects induced Mod TVR dose, as a
result, all Low TVR group patients were women with a
relatively low body weight.  And patients who achieved
SVR in the Low TVR group had a tendency of IL-28B
major alleles.  Therefore, when selecting the TVR dose,
it was important to lead a good SVR by considering
patients gender, body weight, IL-28B polymorphism, past
history of interferon therapy, and tolerance to adverse
effects.  IL-28B is a cytokine that belongs to the IFNλ
family.  When IFNλ bound to a complex of IFNλ
receptor 1 (R1) and the IL10 receptor 2 (R2), IFNλ
activates the STAT1/STAT2 through the Janus kinase
(JAK) 1 and tyrosine kinase (TYK) 2, finally by
promoting the expression of Interferon-simulated gene,
it is considered to induce anti-viral activity.9  Besides IL-
28B gene polymorphisms, an as yet undiscovered critical
mechanism underlying host virus elimination capacity is
expected to be present.10

Treatment completion rates in the CT and the TVR
groups were 59.8% and 82.1%, respectively.  Thus, the
addition of TVR demonstrated efficacy improving the
treatment success rates.  This effect may have been
because of the shortened treatment duration.11

Hayashi et al.12 reported the results of Phase III clinical
trial in Japan evaluating the use of a PEG-IFN, RBV, and
the standard dose of TVR (2,250 mg/day) regimen for
the re-treatment of Japanese HCV-infected patients.  This
reference showed the SVR rate in relapse patients was
88% (96/109) and that in non-responders was 34% (11/
32).  Treatment discontinuation due to side effects in the

Table 5.  Summary of treatment completion and SVR rates following PEG-IFN, RBV, and TVR treatment in patients with HCV
genotype 1b in Japan

TVR dose Number of Treatment
Author Year Sex (M/F) Age (years) SVR (%)

(mg) patients completion (%)

Kumada H, et al.3 2012 2,250 126 66/60 53.0 (20−65) 79% 73%
66.0 (61−73)*1

Furusyo N, et al.4 2013 2,250 120 54/66 86% 80%
53.0 (25−60)*2

2,250   60 30/30 60 (53−63) 92% 83%
Sezaki H, et al.13 2014

1,500   60 30/30 62 (56−64) 98% 93%
2,250   41 23/18 60.1 ± 8.7 85% 85%

Oze T, et al.14 2015
1,500   40 23/17 61.0 ± 8.8 88% 85%

*1Patient aged over 60 years, *2patient aged less than 59 years

Reduced telaprevir for chronic hepatitis C
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clinical trial were anemia (9.9%, 14/141), severe skin
rash (2.8%, 4/141), and death possibly related to
pulmonary embolism (0.7%, 1/141), among others (2.8%,
4/141).  Treatment discontinuation due to side effects
was less frequent in the Mod TVR and the Low TVR
groups than in the clinical trial.  The side effects including
anemia (90.8%) and rash (39%) were a similar rate
between reduced dose of TVR and the clinical trial.  It
was considered that the SVR rates of the Mod group and
those of the standard TVR regimen were not significantly
different.  However, the baselines of patients, dose
protocol and discontinuation criteria of this clinical trial
were not significant in the present study.

As described above, SVR rates with SMV therapy
are typically higher in relapsed patients than those in
previous non-responders.  Protease inhibitors were hoped
to represent an efficacious treatment option in patients
infected with difficult-to-treat HCV genotypes,
particularly given the predominance of HCV genotype
1b in Japanese patients.  Protease inhibitors should be
considered in previously non-responsive patients with
genotype 1b and expectations for antiviral efficacy on
re-treatment.

A high incidence of RBV-induced anemia has been
reported during PEG-IFN and RBV-based therapies.
Modification of RBV dosing according to the patient's
body weight is important for the prevention of anemia.
The next approach to prevent anemia is to examine ITPA
genotype because the wild type is known to be associated
with anemia during RBV administration.7  Although the
TVR group had greater decreases in Hb than in the CT
group, Hb recovered to comparable levels after 12 weeks
treatment.  Since the duration of TVR administration
was 12 weeks, it was suggested that TVR had enhanced
the RBV-induced Hb decrease.  However, we
demonstrated that the discontinuation of TVR group was
only one patient because TVR dose was moderate or
low.  Such low rate of discontinuation has not been
reported.

TVR is currently applicable only for the re-treatment
of genotype 2 HCV as Japanese guidelines; however,
trade in this will continue, although it may soon disappear
from Japanese market in the future.  Because TVR is still
available in Japan and some other countries, the results
of this study has the potential to be useful for the new
combination anti-viral therapy in future and for patients
unable to receive the latest treatment for various reasons
such as drug allergy, TVR can be selected for treatment.
It has to clarify the relationship between dose adjustment
and safety.

Conclusion

Moderate TVR dose contributed to improve the
achievement of treatment by reducing the incidence of
adverse side effects and to lead to a high SVR.
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