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Introduction

Abstract

Background and Aim: It is not yet clear which factors are associated with the outcome
of 72-week treatment with pegylated-interferon and ribavirin (RBV) in patients with
chronic hepatitis C virus (HCV) infection.

Methods: In 66 patients with HCV genotype 1 who had a late viral response (LVR) to
72-week treatment of pegylated-interferon and RBV, we examined the factors that deter-
mined the outcome, including single nucleotide polymorphisms of interleukin-28B and
inosine triphosphatase (ITPA) genes.

Results: Thirty seven of 66 (56%) patients with LVR achieved a sustained viral response
(SVR). The mean age of these 37 SVR patients was 55, compared with 61 in 29 relapsed
patients (P = 0.009). Twenty six of 54 (48%) patients with the CC genotype and 11 of 12
(92%) with the CA/AA genotype of ITPA rs1127354 achieved SVR (P = 0.006). The SVR
rates were 79%, 40%, 60%, and 33% in patients with undetectable HCV RNA on weeks
16, 20, 24, and 28 or later, respectively (P = 0.014). Finally, serum RBV concentration at
week 44 of treatment was significantly higher in the SVR group (2651 ng/mL) than in
the relapse group (1989 ng/mL, P =0.002). In contrast, the rate of the interleukin-28B
genotype was not different between the groups. Multiple regression analysis showed that
age < 60 years, /ITPA CA/AA genotype, and serum RBV concentration were significant
independent predictive factors for SVR.

Conclusions: Our findings elucidated the association of four factors, including /7PA
genotype, with the outcome of 72-week treatment in LVR patients.

(PEG-IFN) combined with ribavirin (RBV) greatly improved SVR
in patients with HCV genotypes 2 and 3, the outcomes in patients

Hepatitis C virus (HCV) infection continues to be a major cause of
liver cirrhosis and hepatocellular carcinoma.! An estimated 120-
130 million people worldwide are infected with HCV.? Sustained
viral response (SVR), defined as undetectable serum HCV RNA
levels 24 weeks after cessation of therapy, is the aim of treatment.
Although the current treatment regimen of pegylated-interferon

Journal of Gastroenterology and Hepatelogy 29 (2014) 201-207

with HCV genotype 1 and high viral load (> 10° IU/mL) remain
unsatisfactory, and SVR is attained in approximately 50% of
cases.>

For HCV genotype 1, patients with rapid viral response, defined
as undetectable serum HCV on week 4, achieve high rates of SVR
up to 91% with combination therapy. Patients with early viral
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treated with PEG-IFN and RBV
N =471

Patients with more than 5 log copies per mL of HCV genotype 1

were ineligible or declined to participate

J{ 41 patients

Assessment of HCV RNA at week 12

l

N =249 N=181

Undetectable HCV RNA (EVR) Detectable HCV RNA

29 patients were dropped out

Assessment of HCV RNA at week 36 |

|

Undetectable HCV RNA (LVR)
N=101

Detectable HCV RNA
N =51

I

}

Completed 48 weeks of treatment Completed 72 weeks of treatment
N=30 N=T71

Figure 1 Flow of participants throughout

N =66

Completed 24 weeks of follow-up

the study. EVR, early viral response; HCV,
hepatitis C virus; LVR, late viral response;
PEG-IFN, pegylated-interferon; RBVY, ribavirin.

response, defined as undetectable serum HCV on week 12,
achieved SVR rates of 65-81%. However, patients with a late viral
response (LVR), who remained positive for HCV RNA on week 12
after the start of treatment but became negative for HCV RNA
during weeks 13-36 of treatment, showed a lower SVR rate of
14-44%.%°-1° Although extending therapy to 72 weeks has been
reported to decrease relapse in such patients,”>7%?! it remains
unclear which patient with LVR can benefit from extended
treatment.

Inosine triphosphatase (/TPA) single nucleotide polymorphism
(SNP) rs1127354, causing ITPase deficiency, was found to be
associated with protection from RBV-induced anemia and to
decrease the need for RBV dose reduction, but not to be associated
with clinical outcome.”*% The present study was performed to
identify that factors, including interleukin-28B (/L28B) and ITPA
genotype, associated with the outcome of extended 72-week treat-
ment in patients with HCV genotype 1 who had LVR to PEG-IFN
and RBV.

Methods

Patients. A total of 471 patients were recruited at Osaka City
University Hospital between December 2004 and June 2012. The

202

flow of patients through the trial is presented in Figure 1. Sixty-six
patients with HCV genotype 1 who were treated with PEG-IFN
alpha 2a (Pegasys; Chugai Pharmaceutical Co., Ltd, Tokyo, Japan)
or 2b (Pegintron; MSD, Osaka, Japan) and RBV (Rebetol, MSD)
combination therapy were enrolled in this study. All patients had a
viral load of > 10° IU/mL according to COBAS Amplicor HCV
Monitor test, version 2.0 (Roche Diagnostics, Branchburg, NJ,
USA), or a viral load of > 5 log copies/mL as determined by
COBAS TagMan HCV test (Roche Diagnostics). HCV RNA levels
were investigated before and every 4 weeks after the start of
treatment. All patients gave written informed consent to participate
in this study, in accordance with the ethical guidelines of the 1975
Declaration of Helsinki and according to the process approved by
the ethical committee of Osaka City University, Graduate School
of Medicine. Only the patients who completed 72-week combina-
tion therapy without discontinuation and in whom HCV RNA was
detected on week 12 but not on weeks 13—36 were enrolled in this
study.

Exclusion criteria included a history or evidence of a serious
chronic or poorly controlled medical or psychiatric condition,
infection with human immunodeficiency virus or hepatitis B virus,
and receipt of systemic immunomodulatory or antineoplastic
therapy within the previous 6 months. Pregnant or breastfeeding
women and partners of pregnant women were also excluded.
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The following factors were analyzed to determine whether they
were related to the efficacy of combination therapy: patient age,
gender, pretreatment biochemical parameters, such as neutrophil
and platelet counts, hemoglobin concentration, levels of alanine
transaminase, creatinine, HCV viral load, histopathological evalu-
ation of hepatitis activity and hepatic fibrosis according to the
METAVIR scoring system, total doses of PEG-IFN and RBV, and
serum RBV concentration at week 44.

Treatment protocol. The initial dose of PEG-IFN alpha 2a
was 180 ug per week, and that of PEG-IFN alpha 2b was 1.5 ug
per kg body weight per week. The initial dose of RBV was 400,
600, 800, or 1000 mg/day for patients weighing <40 kg,
40-60 kg, 60-80 kg, or > 80 kg, respectively.

RBV concentration. Serum RBV concentration was mea-
sured using an assay consisting of phenylboronic acid solid phase
extraction, followed by HPLC at a commercial laboratory (SRL
Inc., Osaka, Japan).*® Briefly, the RBV concentrations in 200-uL
samples were measured by validated HPLC with column switch-
ing. Serum samples deproteinized with perchloric acid were
injected into the column, and RBV was detected by monitoring
absorption of ultraviolet at 215 nm. The calibration curve was
linear in the range of 50-20 000 ng/mL. A set of calibration stan-
dards at 0, 5, 10, 25, 50, 100, 250, 500, 1000, 2000, and 5000 mg/L
RBV was prepared, extracted and analyzed with each series,
together with internal quality controls at three levels.

SRP genotyping. We examined genetic polymorphisms of
the /L28B and ITPA genes in patients who consented to genome
analysis. Whole blood was collected from all patients and centri-
fuged to separate the buffy coat. Genomic DNA was extracted
from the buffy coat using a QIAamp DNA Blood Midi Kit (Qiagen
Sciences Inc, Germantown, MD, USA). Genetic polymorphisms
of IL28B rs8099917 and rs12979860 and ITPA 151127354 were
genotyped by TagMan SNP Genotyping Assay on the 7500 Fast
Real-Time PCR System (Applied Biosystems, Foster City, CA,
USA). All samples were also genotyped by direct sequencing to
confirm the genotype. Exon 2 of the ITPA gene and flanking
intronic regions were amplified by polymerase chain reaction
(PCR) using the following primers: forward, 5-CTTTAGG
AGATGGGCAGCAG-3'; reverse, 5'-CACAGAAAGTCAGGTC
ACAGG-3'.7 PCR was carried out in a total volume of 15 pL with
1x Premix Ex Tag (Applied Biosystems), 300 nM of each primer,
and 100 ng of genomic DNA. The PCR profile consisted of 94°C
for 10 min, followed by 35 cycles of 94°C for 30 s, 63°C for 30 s,
and 72°C for 1 min, with a final extension at 72°C for 7 min. PCR
products were sequenced bidirectionally using a BigDye Termina-
tor v3.1 Cycle Sequencing Kit and ABI 3130XL Genetic Analyzer
(Applied Biosystems). Genotyping analysis was permitted by the
ethical committee of our university (approval number 1871).

Statistical analysis. All data analyses were conducted using
the JMP program, version 9.0 (SAS Institute, Cary, NC, USA).
Individual characteristics between groups were evaluated by
Wilcoxon’s two-sample test for numerical variables, or Fisher’s
exact test for categorical variables. Variables exhibiting values of

Journal of Gastroenterology and Hepatology 29 (2014) 201-207
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Table 1 Characteristics of HCV genotype 1 patients with late virologic
response’

Total {n = 66)
Age (years) 60 {21-77)
Gender {maleffemale) 43/23
HCV viral load {log copies/mL) 6.5 (5.1-7.7)
Body mass index (kg/m?) 22.7 (16.5-28.0)
WBC (ful) 4600 (2000-8600)
Hb (g/dL) 13.6 (10.9-17.3)
Platelet (x 10%ul) 17.1 (8.5-45.0)
ALT (1U/L) 54 (17-194)
Creatinine {(mg/dL) 0.66 (0.36-1.16)
1L.28B rs8099917 (TT/TG+GG) 45/21
IL28B rs12979860 (CC/CT+TT) 44/22
ITPA rs1127354 (CC/CA+AA) 54/12
Liver biopsy
Activity grading {0/1/2/3/ND) 7/40/13/1/5
Fibrosis staging (1/2/3/4/ND) 38/15/8/0/5
PEG-IFNo2a/PEG-IFNo2b 12/54

Week when HCV RNA was undetectable
(16 weeks/20 weeks/24 weeks/28 weeks
or delayed)

RBV concentration at week 44 (ng/mL)

Total dose of administered RBV
(g/kg body weight)

24/20/10/12

2467 (1006-4283)
5.07 (1.56-7.21)

"Continuous variables are medians (min-max).

ALT, alanine transaminase; Hb, hemoglobin; HCV, hepatitis C virus;
IL28B, interleukin 28B gene; /TPA, inosine triphosphatase gene; ND,
not done; PEG-IFN, pegylated-interferon; RBV, ribavirin; WBC, white
blood cell.

P <0.1 on univariate analysis were subjected to stepwise multi-
variate logistic regression analysis. In the two-tailed test, P < 0.05
was taken to indicate statistical significance.

Results

Patient profile and response rate. The characteristics
of the overall 66 LVR patients, consisting of 43 men and 23
women, are shown in Table 1. The mean age of this cohort was 60
years. All of the patients who were infected with HCV genotype 1
with viral load > 5 log copies/ml, were treated with PEG-IFN/
RBYV for 72 weeks. HCV RNA was tested 24 weeks after comple-
tion of treatment when SVR and relapse were defined if HCV
RNA was negative and positive, respectively. After 72 weeks of
combination therapy, 37 (56%) patients achieved SVR, while the
remaining 29 (44%) relapsed.

Direct sequencing and TagMan SNP genotyping assay were
used to genotype SNP ITPA 151127354, and 100% of SNP results
were concordant between both methods. Among the 66 LVR
patients, 54 (82%) had the major CC genotype (wild-type), 10
(15%) were heterozygous for the CA genotype, and the remaining
2 (3%) had the minor AA genotype.

Association between clinical factors and SVR
rate. Among the 17 factors screened by univariate analysis, four
factors were associated with treatment response, that is, patient
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Table 2 Comparison of the clinical characteristics of patients with SVR
and those with relapse’

SVR Relapse P-value

(n=237) (n=29)
Age (years) 55+7 617 0.009*
Gender {male/female) 24113 19/10 0.956
HCV viral foad (log copies/ml)  6.6+0.4 6.4+0.5 0.195
Body mass index (kg/m?) 226+29 22.1+£25 0.438
WBC (/ul) 4748 £1235 4693 +£1281 0.861
Hb (g/di) 139+1.3 13.9+£1.6 0.892
Platelets {x 10%/pL) 182+7.8 166+4 0.698
ALT (UL '63.8+406 626+£37.9 0.861
Creatinine {mg/dL) 0.71+£0.19 0.67+0.12 0.473
1L28B rs8099917 (TT/TG+GG) 25/12 20/9 0.904
1L.28B rs12979860 (CC/CT+TT)  24/13 20/9 0.930
ITPA rs1127354 (CC/CA+AA) 26/11 28/1 0.006*
Liver biopsy
Activity grading {0/1/2/3/ND) 3/24/6/1/3 4/16/7/0/2 0.563
Fibrosis staging (1/2/3/4/ND) 20/11/3/0/3  18/4/5/0/2 0.211

PEG-IFNo2a/PEG-IFNa2b 6/31 6/23 0.64
Week when HCV RNA was 19/8/6/4 5/12/4/8 0.014*
undetectable
(16 weeks/20 weeks/24
weeks/28 weeks or delayed)
RBV concentration at week 44
(ng/mL)
Total dose of RBV administered
{g/kg body weight)

2651675 1989+£525  0.002*

5,08+ 1.3 459+1.11  0.059

*P<0.05.

‘Continuous variables are medians {(min-max).

ALT, alanine transaminase; Hb, hemoglobin; HCV, hepatitis C virus;
1L28B, interleukin 28B gene; /TPA, inosine triphosphatase gene; ND,
not done; PEG-IFN, pegylated interferon; RBV, ribavirin, WBC, white
blood cell.

age, ITPA SNP rs1127354, time of undetectable HCV RNA, and
RBYV concentration (Table 2). The mean age of patients with SVR
was significantly younger than that of patients with relapse (55 vs
61 years, respectively, P=0.009). Eleven of 37 (30%) patients
with SVR and 1 of 29 (3%) patients with relapse had the CA/AA
genotype of ITPA, indicating a significant association between the
CA/AA genotype and SVR (P = 0.006). In contrast, the proportion
of the IL28B genotype was not different between patients with
SVR and relapse. Earlier HCV RNA disappearance was signifi-
cantly associated with treatment outcome (P = 0.014); SVR rate
was 79% (19/24) in patients with undetectable HCV RNA on week
16, 40% (8/20) on week 20, 60% (6/10) on week 24, and 33%
(4/12) on or after week 28 (Fig. 2). Finally, when RBV concentra-
tion in the peripheral blood was examined on week 44 of treat-
ment, it was significantly higher in the SVR group (2651 ng/mL)
than the relapse group (1989 ng/mL, P = 0.002).

Association between SNP ITPA rs1127354 and
clinical factors. Twenty six of 54 (48%) patients with the CC
genotype and 11 of 12 (92%) with the CA/AA genotype achieved
SVR (Fig. 3), indicating a significant association between the
CA/AA genotype and SVR (P = 0.006). The decline in hemoglo-
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Figure 2 Effects of combination therapy in patients with genotype 1
according to the time at which HCV was undetectable (week). Earlier
HCV RNA disappearance was significantly associated with treatment
outcome (P=0.014). SVR rates were 79% (19/24) in patients with
undetectable HCV RNA at week 16, 40% (8/20) at week 20, 60% (6/10)
at week 24, and 33% (4/12) at week 28 or delayed. HCV, hepatitis C
virus; SVR, sustained viral response. ((J) Relapse, (8) SVR.
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Figure 3 Effects of combination therapy in patients with genotype 1
according to /TPA SNP rs1127354 genotype. SVR (black bar) was
achieved in 48% (26/54) of patients with the rs1127354 CC genotype,
and in 92% (11/12) of those with a non-CC genotype at rs1127354.
Patients with the rs1127354 CA/AA genotype were significantly more
likely to be associated with SVR (P = 0.006). In the relapse group {white
bar), the major CC allele occurred in 28/54 patients but the minor CC
allele in only 1/12 patients. /TPA, inosine triphosphatase gene;
SNP, single nucleotide polymorphism; SVR, sustained viral response.
([0) Relapse, (&) SVR.

bin concentration on week 12 from the baseline was 3.56 g/dL.
in patients with the CC genotype, compared with 2.16 g/dL in
CA/AA patients (P =0.0004, Fig. 4a).

Evaluation of the association between SNP rs1127354 and RBV
concentration or total dose of administered RBV showed no
significance (P = 0.27 and 0.65, respectively) (Fig. 4b,c).

independent predictive factors of combination
therapy for SVR. Factors exhibiting values of P<0.1 on
univariate analysis were age, ITPA genotype, week at which HCV
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Figure 4 Association between /TPA polymorphism and clinical factors:
hemoglobin reduction at week 12 (a), ribavirin concentration at week 44
(b}, end total dose of administered ribavirin {mg/kg of body weight (¢}
Hb reduction in wild-type (CC) was significantly higher than those with
heterozygous (CA) or homozygous (AA) rs1127354 (3.56 vs 2.16 g/dL,
respectively, P=0.0004). There were no significant associations
between /TFA SNP rs1127354 and ribavirin concentration and total
ribavirin dose administered (P=0.27 and 0.65, respectively). /TPA,
inosine triphosphatase gene; SNP, single nucleotide polymorphism.

RNA was undetectable, RBV concentration, and total dose of RBY
administered. These factors were categorized below: (i) younger or
older than 60 years, (ii) CC or non-CC genotype of ITPA SNP
rs1127354, (iii) HCV RNA undetectable at < 24 weeks or = 24
weeks, (iv) RBV concentration < 2500 ng/mL or 2 2500 ng/mi,
and (v) total RBV dose of <4.9 g/kg or 24.9 g/kg. Multiple
regression analysis indicated that age, JTPA rs1127354, and RBY
concentration were significant independent predictive factors for
SVR (P =0.002, 0.006, and 0.045, respectively Table 3).

Discussion

Previous studies have shown that extended 72-week combination
therapy with PEG-IFN/RBV improves SVR rate," while
extended treatment is recommended only for HCV genotype 1
infection with LVR but not for general HCV patients.”* However,
Buti eral. showed that SVR rates were similar among LVR
patients who received a standard dose of PEG-IFN alpha-2b and
weight-based RBV for 48 or 72 weeks.!” Although the overall SVR
rate has been shown to improve in patients with LVR, it is neces-
sary to determine which group of patients can benefit from

extended therapy. The present study showed that age, timing of
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Table 2 Multiple regressio alysis
Odds ratio Pvalue
95% Cl
Age (= 60 years/< 60 years) 9.7 (1.8-82.6) 0.005%
ITPA rs1127354 (CA/AA vs CC) 15.8 (1.7-415) 0.012*
At week of undetectable HCV RNA 1.110.2-6.4) 0.897
(> 24 weeks/< 24 weeks)
Ribavirin concentration on week 44 12 (2.2-105.4) 0.003*
(= 2500 ng/mL/< 2500 ng/mt)
Total dose of ribavirin administered 210.4-9.7} 0.381
(= 4.9 g/ko/< 4.8 g/kg
*P<0.05.

HCV, hepatitis C virus; /TFA, inosine triphosphatase gene

HCV RNA disappearance, serum RBVY concentration, and /774
SNP rs1127354 were related to the outcome of 72-week PEG-TFIN/
RBYV therapy for patients with LVE.

However, /L28B SNPs were not associated with the outcome of
72-week treatment in patients with LVE. JLZSE SNP was orig
nally reported as a host marker tw© pr jict null respon
d8-week treatment.” The patients enrolled in our study we
viral responders, but not null responders. including only patients
with a specific on-treatment viral response may reduce the infiu-
ence of /L288 SNP or th(f‘ {mmme Our results are consistent with

i : genotyping had

S 3 vicles
gement of response-guided

o

At ITPA SNFP

i bl\v,{ﬁ Poh VIOE-

s !’;7 ‘:4 achieved Q\/h among
phic variation in the /TFA gene causing ITPase deficiescy leads to
an elevated concentration of inosine triphosphate (JTP) in eryth-
rocytes. Similarly, RBV-induced anemis is triggered by the
accumulation of RBV active forms of triphosphate (RBV-TP) in
erythrocytes. ITP competes with RBY-TP, thus protecting cells
from the lytic effects of RBV-TP. Patients with the rs1127354
CA/AA genotype have o lower risk for a hemoglobin decline of

> 3 o/dL. % [n fact, we found that hemoglobin was significantly
lower in patients with the CC genotype than in those with the
CAJAA genotype during the inital 12 weeks of teatment
(Fig. 4a). It has been reporied that a cumulative reduction in RBV
is more frequent in patients with the CC genotype than in patients
who are non-CC. Additionally, /TPA SNP rs1127354 is one of the
predictive factors for SVR.' However, other studies have shown
that ITPA SNP is associated with RBV-induced anemia but not
with tn,atmmt outcome 1 patients who undergo standard
therapy.”** In the 165 patients who underwent 48 weeks of
therapy in our hospital. /TPA genotype was not related to outcomes
of patients who underwent standard therapy (data not shown). In
the present study, LVR patients were the subjects. We speculate
that LVR patients have different clinical backgrounds, including
genotype, related to outcome of PEG-IFN and RBV combination
therapy. In a subset of patients with the favorable TT genotype of
IL28B SNP rs8099917, rs1127354 SNP of ITPA seemed to be
associated with the outcome of combination therapy.*® This is the
first study to demonstrate an association between /TPA SNP and
SVR rate in LVR patients who underwent extended treatment. '
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It is unclear why the ITPA genotype was associated with out-
comes of LVR patients who underwent extended treatment. It has
been reported that expression of several genes before combination
therapy is related to ITPA genotype.™ One of these might play an
important role in the response to elongated therapy. In the present
study, seven of 10 patients with /TPA non-CC type showed
> 2500 ng/mL RBV at week 44. In contrast, 19 of 41 patients with
the ITPA CC type had > 2500 ng/mL RBV at week 44. Many
patients with /TPA non-CC type had > 2500 ng/mL RBV at
week 44.

We did not detect associations between /TPA variants and RBV
concentrations at week 44 (Fig. 4b). RBV concentration is affected
by both the dose administered and its clearance; the latter is regu-
lated by renal function.”® Serum creatinine level was within the
normal range in the patients included in the present study, indicat-
ing that their renal function is sufficient to receive RBV adjusted
by body weight. The RBV dose administered is dependent on
body weight and is correlated with RBV-related adverse events,
particularly anemia. Recently, it was reported that both SLC28A2
1511854484 genotype and ITPA genotype were related to RBV-
related anemia. However, the factor associated with RBV concen-
tration at weeks 4 and 8 was the SLC28A2 rs11854484 genotype,
but not the ITPA genotype.* In patients with LVR, RBV concen-
tration and ITPA genotype were independently associated with the
outcome of extended treatment (Table 3).

Our data suggest that serum RBV concentration at week 44 was
significantly higher in patients with SVR than in those with relapse
(£ =0.002). On the other hand, total dosage of RBV was not
related to the outcome of extended therapy. In previously pub-
lished data regarding 48-week therapy, both the RBV dose admin-
istered and the RBV concentration in peripheral blood were
associated with the outcome of combination therapy with PEG-
IFN and RBV.** Furusyo e al. reported that in both groups with
< 60% and = 60% of RBV assigned total dosage, the mean RBV
concentration at 48 weeks in patients with SVR was > 1500 ng/mL
and was significantly higher than in those with relapse, suggesting
that RBV concentration was unaffected by the assigned total
dosage.” In the present study, no association between RBV con-
centration on week 44 and the total dose of RBV administered was
identified (data not shown).

Many novel interferon-free antiviral regimens for HCV are now
under clinical investigation. Some of these include RBV in com-
bination with one or two direct-acting antiviral agents.®* RBV
will remain a key drug for treatment of chronic HCV infection in
the forthcoming era of oral combination antiviral therapy. Further
studies are required to evaluate the significance of /TPA SNP as
predictors of not only RBV-induced anemia but also of treatment
outcome.

In conclusion, age, RBV concentration, timing of HCV RNA
disappearance, and ITPA SNP rs1127354 were associated with a
higher SVR rate in LVR patients given 72-week treatment. These
predictive factors may allow more efficient extended treatment
with PEG-IFN and RBV for patients with LVR.
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In the United States, dual therapy with pegylated interferon
(Peg-1FN) and ribavirin had been the standard treatment for
chronic hepatitis C virus genotype 1 (HCV-1) infection
until recently, irrespective of viral load [1]. Since HCV
NS3/4 serine protease inhibitors, such as telaprevir and
boceprevir, became available, the standard treatment was
replaced by triple therapy with a protease inhibitor, Peg-
IFN, and ribavirin [2]. Guidelines proposed by the Japanese
Study Group for the Standardization of Treatment of Viral
Hepatitis [3] had recommended monotherapy with pegy-
lated or non-pegylated IFN for treatment-naive patients
with low HCV-1 loads (<5 log, IU/mL), and dual therapy
with Peg-IFN and ribavirin for patients with high HCV-1
loads (=5 logo IU/mL) until the approval of telaprevir in
2011,

We read the JSH Guidelines for the Management of
Hepatitis C Virus Infection in a recent issue of the Journal
of Gastroenterology [4]. The Guidelines recommend
monotherapy for treatment-naive patients with low HCV-1
loads and triple therapy including telaprevir for patients
with high HCV-1 loads. For example, the Guidelines rec-
ommend monotherapy if HCV RNA is 4.9 log;o IU/mL
and triple therapy if HCV RNA is 5.0 log;o IU/mL. We
wonder if there is a range of ‘middle’ viral loads for which
dual therapy can be indicated. A phase III clinical trial in
Japan showed that the rate of sustained virologic response
(SVR) was higher with triple therapy than with dual

An answer to this letter to the editor is available at
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therapy, but the difference did not reach statistical signif-
icance in the subgroup of patients with HCV RNA of
5.0-6.9 logyp IU/mL (74/100 vs. 26/45, P = 0.056) [5].
We retrospectively analyzed the relation between baseline
HCV RNA loads and treatment outcomes in patients who
received dual therapy in our hospital during several years
before telaprevir was approved.

Between December 2004 and May 2011, 183 treatment-
naive patients (75 men/108 women; 57 4 11 years old) with
high HCV-1 loads started dual therapy with Peg-IFN-0Zb
and ribavirin, The median laboratory values (interquartile
range) at baseline were as follows: aspartate aminotrans-
ferase 45 (36-66) IU/L, alanine aminotransferase 52 (37-81)
TU/L and platelet count 171 (134-204) x 10%/mm’. Of the
169 patients who underwent liver biopsy, the stage of fibrosis
was F1in 125 (74 %), F2in 28 (17 %), F3in 12 (7.1 %), and
Fd in 4 (2.4 %). Of the 141 patients who consented to
genome analysis, the inferleukin 28B genotype at 158099917
was TTin 104 (74 %) and TG/GGin 37 (26 %) [6]. The SVR
rate was 79 % in the 19 patients with HCV RNA of
5.0-5.4 log;o IU/mL, 47 % in the 34 with 5.5-5.9 log,g
IU/mL, 51 % in the 110 with 6.0-6.9 log;, IU/mL, and
50 % in the 20 with >7.0 log,o IU/mL; the rate was signif-
icantly higher in the 19 patients with HCV RNA
5.0-5.4 log;o IU/mL than in the remaining 164 patients with
HCV RNA >5.5 logo IU/mL (P = 0.027). One possible
explanation why the rate of SVR did not decline with
an increase in viral loads when HCVY RNA exceeded
5.4 logyp IU/ML is that the duration of treatment was
extended from 48 to 72 weeks if a patient had a late virologic
response, in accordance with the concept of ‘response-
guided therapy.’

In summary, in patients with genotype 1 HCV RNA of
5.0-5.4 log;o IU/mL, the SVR rate was sufficiently high
(about 80 %) in response to Peg-IFN and ribavirin. Dual
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therapy may thus be indicated for such patients with
‘middle’ HCV-1 loads, especially when telaprevir is poorly
tolerated by elderly patients. However, the proportion of
patients with HCV RNA in the ‘middle’ range was quite
small (about 10 % of patients with high viral loads);
therefore, the updated Guidelines in Japan for the treatment
of HCV appear to be basically valid.
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