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678 0 2,712 0/10BAE 0~1.3
2,744 16 4,893 | 3:3/1000 A% 1.7~4.9

(* Intervirology 6 : 198-203, 1996, ** Intervirology 51 : 33-41, 2008, ***J Med Virol 76 : 498-502, 2005 & ¥ §{fH)
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It is not known whether there is a trend of
" increasing -or decreasing incidence of new
hepatitis C virus (HCV) infections in Japan.
From the treatment point of view, it is impor-
tant to verify HCV genotypes and the preva-
‘lence of treatment-resistant clones of HCV.
At the Japanese Red Cross blood centers, all
blood samples obtained from blood donation
have been screened using serological methods
and the minipool nucleic acid amplification
testing. One hundred and fourteen donors
have been identified over the past 10 years to
be HCV RNA-only positive without detectable
anti-HCV and were considered to be in the
acute phase of HCV infection. There was a
trend of decreasing incidence of such new
infections among the blood donors. HCV RNA-
only-positive samples were examined further
for genotyping and HCV RNA quantitation.
Genotype 2 {2a plus 2b) was predominant
(78.2%) among them followed by genotype 1b
(21.2%). Direct sequencing was carried out
to detect the possible treatment-resistant
mutant clones 70Q and 91M, clones with amino
acid substitutions at positions 70 and 91 of
the HCV core protein, respectively. 70Q and
91M were found regularly in donors with
genotype 1b, but not in those with other geno-
types. No particular endemic areas for the
mutant clones were identified. There was
no significant difference in the mean viral titer
between the 70Q mutant type and the non-70Q
wild-type. Even in newly infected people,
the mutant clone 70Q was detected frequently.
J. Med. Virol. 83:1924-1828, 2011.
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INTRODUCTION

The hepatitis C virus (HCV; Flaviviridae, Hepacivi-
rus, Hepatitis C virus) infects approximately 170 mil-
lion people worldwide and is a major causative agent
of chronic liver diseases including liver cirrhosis
and hepatocellular carcinoma [Liang et al., 2000].
Although strategies focusing on education and increas-
ing awareness to prevent HCV infection have been
developed, it is reported that 34 million people are
newly infected worldwide with HCV [Kim, 2002].

After entry into a human host, HCV is exposed to
pressures exerted by innate/dcquired immunity
including endogenous interferon (FFN), which could
lead to viral eradication. However, only about 30%
of infected persons can clear the virus and the
remainder progress to chronic infection. The inherent
sequence diversity of HCV in conjunction with host
immunological impairments contributes to viral per-

.sistence. In the presence of immune selection
pressures exerted by cytotoxic T cells against the

virus, a genomic diversity could facilitate the
preferential expansion of mutant progeny [Bowen and
Walker, 2005]. Recently, amino acid substitution at
position 70 of the HCV core [arginine (R)-to-glutamine
(@] (70Q) has been reported to be associated signifi-
cantly with a poor response to current treatments in
patients with HCV-1b [Akuta et al, 2005]. These
clones may resist the current treatments, whereas,
IFN-sensitive clones are eradicated by either sponta-
neous responses or the treatment.
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HCV Core Mutation in Japanese Blood Donors

In view of the development of treatment regimens
for hepatitis C, it is important to determine both the
distribution pattern of HCV genotypes and the preva-
lence of treatment-resistant HCV clones among
recently infected patients who would require treat-
ments in the near future. In this study, Japanese

volunteer blood donors who were found to be positive -

for HCV RNA and negative for anti-HCV were exam-
jned. These donors were considered to have acquired
infection within a few months of their blood donation.
It is expected that the investigation of these people
will verify the current trend of new HCV infection in
the Japanese general population [Murokawa et al,,
2005] and that such HCV RNA-only-positive blood
donors have only naive viral clones without the influ-
ence of immunological pressures or endogenous IFN.

MATERIALS AND METHODS
Screening Algorithm and Blood Samples

The ‘Japanese Red Cross: (JRC) blood centers are
the sole facilities that deal with blood collection, proc-
essing, testing, and delivery. In these centers, blood
donations are screened for the hepatitis B surface
antigen (HBsAg), anti-HCV, anti-human immuno-
deficiency virus types 1 and 2 (HIV-1, 2), anti-human T
Iymphotropic virus type 1 (HTLV-1), anti-Treponema
pallidum, and human parvovirus B19 antigen. Blood
donations with an elevated serum alanine aminotrans-
ferase level (>60 IU/ml) are also rejected. Anti-HCV is
screened by passive hemagglutination (PHA; Abbott
Japan, Tokyo, Japan) or particle agglutmatmn (PA;
Fuprebm, Tokyo, Japan). A PHA titer > 2° and'a PA
titer > 2* indicate positivity for anti-HCV. In the

current study, HCV Dynapack II (Abbott Japan) was.

used to confirm the presence of anti-HCV.

Screening by the nucleic acid ampliﬁcation testing
(NAT) was implemented nationwide in 1999, in which
only seronegative blood samples were screened
further by the AmpliNAT multiplex test (Roche Diag-
nostics Japan, Tokyo, Japan), targeting HCV RNA,
hepatitis B virus DNA, and HIV-1 RNA [Mine et al.,
2003]. It started with a pool size of 500 that was soon
reduced to 50 in 2000 and to 20 in 2004. In this study,
HCV RNA-positive samples without detectable anti-
HCV were subjected to further analysis.

As g comparative baseline, a group of asymptomatic
HCV carrier donors was also included in this study.

1925

Blood samples positive for both anti-HCV and HCV
RNA were selected from the sample registry that had
been prepared for the establishment of a standard
HCV plasma archive. The archive consists of consecu-
tive samples obtained from 400 ml whole blood dona-
tions in 2006 and 2007. Samples for this study were
selected at random from those with sufficient plasma
volume.

Genotyping of HCV and Determination of Core
Amino Acid Sequence

HCV RNA was extracted from 265 pl of a human
plasma sample using a QIAamp Virus BioRobot MDx
kit (Qiagen, Tokyo, Japan) and reverse-transcribed to
complementary DNA using SuperSeript II RNase
H-Reverse Transcriptase (Invitrogen, Carlsbad, CA).
The target sequence of the core region (nt. 500-695,
196 bp) was amplified by nested polymerase chain re-
action (PCR) using primers (Table I) on the basis of
the methods of Okamoto et al. [1993] and Lole et al.
[2003]. The polynucleotides obtained were sequenced
directly using a BigDye Terminator v1.1 Cycle Se-
quencing kit and an ABI PRISM 3100 Genetic Analyz-
er (PE Applied Biosystems, Foster City, CA). To
analyze sequences, SEQUENCHER WIN version 4.8
(Hitachi Software Engineering, Tokyo, Japan) was
used. Amino acid sequences were deduced and aligned
using GENETYX WIN version 9.0 (Software Develop-
ment, Tokyo, Japan) The HCV genotype was deter-
mined by comparing the deduced amino acid
sequences with those of strains available in the Gen-
Bank database (genotype la: D10749 and M62321;
genotype 1b: D13558 and Mb58335; genotype 2a:
AB047641 and D00944; genotype 2b: AB030907 and
D10988; genotype 2c: D50409; genotype 3a: D17763
and D28917; genotype 3b: D49374). HCV RNA was
determined quantitatively by TaqMan RT-PCR using
a QuantiTect Probe RT-PCR kit (Qiagen) and specific
primers and a probe (Table I).

RESULTS

Among 651,744,475 consecutive blood samples
obtained from blood donations between January 2000
and December 2009, 114 were found positive for HCV
RNA and negative for serological markers including
anti-HCV. Of the 114 samples, 85 (62 from male
and 33 from female) were available for further

TABLE 1. Primers Used for Nested PCR and Quantitative PCR and a Probe Used for Quantitative;_PCR

Name Polarity Sequence Position
Nested PCR 186 Antisense 5'-ATGTACCCCATGAGGTCGGC-3' . nt. 742-723
256 Sense 5-CGCGCGACTAGGAAGACTTC-3' ‘nt. 471490
104 Sense 5'-AGGAAGACTTCCGAGCGGTC-3' nt. 480-499
CC4 Antisense 5-CACGTTAGGGTATCGATGAC-3' nt. 715-696
Quantitative PCR TCF-2 Sense . 5'-AGACTGCTAGCCGAGTAGTGTTG-3" nt. 235-257
TCR-2 Antisense 5-TGCACGGTCTACGAGACCTC-3' nt. 330-311
TP-03 (Probe) Sense FAM-AAGGCCTTGTGGTACTGCCTGATAGGG-TAMRA  nt. 266-292

The positions refer to the sequence of prototype HCV (GenBank accession no. M58335).

J. Med. Virol. DOI 10.1002/jmv
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Fig. 1. Changes in number of donors in acute phase HCV infection
over past decade. Y-axis shows the number of donors in the acute
phase for each HCV genotype.

examination. It is considered that the donors of these
blood samples were in the acute phase of infection or
in the window period when they donated bloed. Their
mean ages were 34 + 13 (18-69) years for male and
29 + 11 (16-56) years for female. The number of acute
phase donations peaked in 2001 and has been de-
creasing over the years (Fig. 1), despite the increased

Furui et al.

sensitivity of NAT during that time along with the de-
crease in NAT pool size as well as the increase in sam-
ple volume for nucleic acid extraction. Table II shows
the genotypes of HCV that infected the donors in the
acute phase over the past 10 years. Genotype 2 (2a
plus 2b) and genotype 1b accounted for 77.6% and
21.2% of HCV infections among blood donors, respec-
tively. Genotype 1b has historically been considered
to be the major genotype in Japan accounting for ap-
proximately 70% of all HCV infections among chronic
hepatitis C patients. It has been extremely rare to
identify genotype 1a in Japan.

Direct sequencing of HCV RNA extracted from the
acute phase samples revealed that the amino acid
substitution to glutamine at position 70 (70Q) of the
HCV core protein was observed in 7 of the 18 samples
with genotype 1b (Table II). There was no significant
difference in the mean viral titer among the 70Q mu-
tant type (8.8 x 107 copies/ml, n = 7), the non-70Q
wild-type of genotype 1b (6.5 x 107 copies/ml, n = 11),
and the non-70Q wild-type of all genotypes
(4.9 x 107 copies/ml, n = 78, Table III). 70Q was first
detected among acute phase donors in 2003 and has
been identified frequently in the following 6 years
(Table III). The identification of these clones was
reported from various regions in Japan, suggesting
that there is no particular specific endemic area for

TABLE II. HCV Genotypes and Amino Acid Substitution 70Q and 91M Found in HCV RNA-Positive and Anti-HCV-
Negative Blood Donors

Genotype
la 1b 2a 2b Total
Number of donors 1(1.2%) 18 (21.2%) 42 (49.4%) 24 (28.2%) 85
Genotype
Amino acid g
Position® substitution la ib 2a 2b Total
70 R 1 11 42 24 78
QR 1 1
Q 6 6
91 LorC 1 11 42 24 78
M 7 7

2Amino acid position of HCV core protein

TABLE IH. Characteristics of Blood Donors With Amino Acid Substitution at Position 70 of HCV Core of Genotype 1b

Year
Gender Age ALT Viral titer 70* 91° reported
F 25 35 5.3 x 108 Q M 2003
F 22 40 1.1 x 108 Q M 2003
M 37 56 2.0 x 107 Q M 2004
F 43 40 9.3 x 107 Q L 2005
M 59 18 5.7 x 108 Q M 2006
F 25 21 1.5 x 107 QR L 2006
M 48 52 1.9 x 107 Q L 2008
Mean viral titer (n = 7) 3.8 x 107

2Amino acid at position 70.of HCV core protein.
bAmino acid at position 91 of HCV core protein.

J. Med. Virol. DOI 10.1002/jmv
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them, although the sample number was too small to
draw a conclusion. Amino acid substitution to methio-
nine at position 91 (91M) was also observed in 7 sam-
ples, which were all genotype 1b. (Table II). Four
samples had both 70Q and 91M. Neither 70Q nor 91M
was detected in other genotypes.

Eighty-five blood samples positive for both HCV
RNA and anti-HCV were collected from the blood ar-
chive of HCV RNA-positive standard plasma
(Table IV). The donors of these samples were either
asymptomatic chronic hepatitis C patients or other-
wise healthy HCV carriers not knowing their infection

status. It is considered that the time between HCV'

acquisition and blood donation was at least 3-4
months for these donors; they were in the post-acute
phase. Male donors predominate in this group with 68
of 85 being males (Table IV), which could be partly
explained by the fact that these samples were collect-
ed from 400 ml whole-blood donations, more than 70%
of which were obtained from male donors in Japan. As
these samples were selected from the blood archive
without using strict randomizing measure, it may be
inappropriate to conduct a statistical evaluation re-
garding the significance of the difference in the mean
age of the donors or HCV genotype distribution be-
tween the donor groups. There is still a trend that the
mean ages of the donors in the acute phase (34 £ 13
years for male and 29 & 11 years for female) are
younger than those of donors in the post-acute phase
(42 + 12 years for male and 46 + 12 years for female;
Table IV). The proportion of genotype 1b among acute
phase donors is 21.2%, much lower than that among
donors (44.7%) after the acute phase. Accordingly, the
proportion of genotype 2 (2a plus 2b) is higher among
the donors in the acute phase than among donors af-
ter the acute phase (77.6% vs. 54.1%; Table IV).

In this category of asymptomatic carrier donors, the
70Q mutant clone was found in 6 of 38 donors with
genotype 1b (Table IV), three of which were over
50 years of age. It is possible that some of these

TABLE IV. Profile of Donors of Anti-HCV-Negative and
-Positive Blood With HCV RNA and Genomic Profile of HCV

Found Among Them
Anti-HCV
Negative
(acute phase) Positive
N 85 85
Male: Female 52:33 68:17
" Mean ages

Male 34 +13 42 + 12

Female 29 + 11 46 + 12
HCV-1a 1(1.2%) 1(1.2%)
HCV-1b total 18 (21.2%) 38 (44.7%)

70Q* 7 6

91M® 7 9
HCV-2a 42 (49.4%) 28 (32.9%)
HCV-2b 24 (28.2%) 18 (21.2%)

2Glutamine at amino acid position 70 of HCV core protein.
YMethionine at amino acid position 91 of HCV core protein.
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donors might have long-term infection. The 91M
mutant clone was also detected in the genotype 1b
group. Neither 70Q nor 91M substitutions were
detected in other genotypes.

DISCUSSION

In the present study, the number of donors who
were HCV RNA-only-positive was verified to have
decreased over the past 10 years. Because RNA-only-
positive donation implies that the donor acquired
infection within approximately 3 months, it is
considered that the mode of infection observed among
such donors reflects the current mode of infection in
the general population. It is thus speculated that
there is indeed a tendency toward decreasing number
of new HCV infections in the general population. It
should, however, be noted that there are limitations
in a blood donor-based study in terms of estimation of
disease prevalence in the general population. The
blood donor population could be a skewed one
because, for example, people donate blood with di-
verse motivations or because donors are prescreened
by questionnaire about at risk behavior, all of which
would bias donor population in terms of previous
opportunity of exposure to infectious risks. It may still
be possible to speculate reasons for the trend of
decreasing incidence of new HCV infections. One
of them would be the decrease in the number of noso-
comial infections owing to the strengthening of
measures for the prevention of such infections among
medical staff members. It is also possible that the
educational program for the prevention of HCV
infection for the general population has been effective,
although it cannot be ruled out that blood donors with
at risk behavior self-defer from donating. Indeed, JRC
has implemented rigorous measures to prevent
window period blood donations, for example, an
advertising campaign against blood donation after at
risk behavior.

The present study also showed that 77.6% of blood
donors, who acquired HCV infection during the past
few months, were infected by genotype 2. This con-
trasts with the genotype distribution among Japanese
patients with chronic hepatitis C, among which geno-
type 1b is predominant (approx. 70%) followed by
genotypes 2a (20%) and 2b (10%) [Tanaka et al,, 1995;
Ohno et al., 1997]. The age and genotype distribution
in the blood donor population positive for anti-HCV as
well as HCV RNA were between those for newly
infected donors and those for chronic hepatitis C
patients. This would indicate the gradual transition of
HCV genotypes among infected people from those in
elderly patients with chronic hepatitis C to those in
asymptomatic carriers and those in newly infected
young people. It is thus speculated that the predomi-
nant viral genotype currently causing HCV infection
among the general Japanese population is genotype 2
(2a plus 2b). The shift of the prevailing genotype from
1b to 2 correlated with the decrease in the mean age

dJ. Med. Virol. DOI 10.1002/jmv
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of the groups studied. Although the reasons for the
shift are not clear, one possible explanation is that
there was a skewed distribution of genotypes in Japan
with regard to the transmission mode; genotype 1b
was maintained mainly through medical-related
transmission, whereas, genotype 2 was maintained
through nonmedical-related transmission. As a result
of the development of preventive measures for HCV
transmission through medical procedures, the inci-
dence of iatrogenic HCV infection decreased, hence
the decrease in the incidence of infection by genotype
1b HCV. It is speculated that there has been little
progress in the strategies to decrease the incidence of
HCV transmission by means of unhygienic practice,
for example, tattooing or drug injection, and this may
have led to the predominance of genotype 2.

HCV core mutant clones, particularly 70Q, were
observed in blood donors who recently acquired
infection. Interestingly, this amino acid substitution
was only observed in HCV-1b with a frequency of
38.9% (7/18). It has recently been reported that a
treatment regimen of pegylated IFN plus ribavirin
(Peg-IFN + Rib) could induce amino acid mutation in
the core region of HCV [Kurbanov et al.,, 2010]. A
study of chimeric mouse carrying human hepatocytes
indicated that HCV core mutations appeared after
Peg-IFN + Rib treatment [Kurbanov et al., 2010]. In
this regard, the frequent identification of 70Q among
RNA-only-positive blood donors who acquired infec-
tion very recently was somewhat unexpected. This
finding could indicate that treatment induced mutant
clones are entering rapidly the Japanese general
population. However, such a high incidence of trans-
mission involving blood or body fluid between the
healthy general population and hepatitis C patients
who received treatment is improbable. Moreover, JRC
blood centers do not accept any donations from donors
with a history of treatment for hepatitis C. On evalua-
tion, it is more likely that mutant clones found among
RNA-only-positive blood donors were present long
before the implementation of IFN treatment in the
Japanese population. These clones may have
developed as a result of immune pressures over a long
period of HCV carriage. Although several studies
have verified the association between HCV amino acid
substitution and IFN response, it should be noted
that in such studies the HCV sequences that had been
present before treatment were dealt with [Enomoto
et al., 1996; Akuta et al., 2005]. By estimating serial
alterations of selective pressure against HCV
throughout the phylogenetic tree, sequential reduc-
tion of both the extent of positive selection pressure
such as innatefacquired immunity or endogenous IFN
and the degree of liver injury during the long course
of chronic HCV infection was found [Hanada et al.,
20071. These findings indicate that the viruses mutate
to an immune-resistant sequence to escape from in-
nate/acquired immune pressures during long-term
HCV infection. Furthermore, virus sequence changes
associated with transmission probably represent

. Med. Virol. DOI 10.1002jmv

-mutations

Furui et al.

selective transmission or the outgrowth of particular
clones [Kuntzen et al, 2007] among a complex
mixture of different but closely related genomes
known as quasispecies [Martell et al., 1992]. It would
thus not be surprising to identify mutant clones such
as 70Q in newly infected blood donors.

Recently, it has been reported that the number of
in the pretreatment sequences of
IFN + Rib-resistance-determining region (IRRDR)
and IFN-sensitivity-determining region (ISDR) of
HCV has substantial effects on the outcome of the
Peg-IFN + Rib treatment of chronic HCV hepatitis
patients with genotype 1b [El-Shamy et al., 2011]. It
will be interesting to see the difference in the number
of those mutations between HCV derived from RNA-
only positive blood donors and that from chronic HCV
hepatitis patients, which would provide another clue
to the understanding of the relative role of innate/ac-
quired immune pressure and the treatment effect on
the development of mutation. It has also been verified
that human IL28B polymorphism significantly
influences. the response to Peg-IFN 4- Rib treatment.
If the treatment regimen is determined on the basis of
the patient’s IL28B allele, the distribution of HCV
mutants among HCV hepatitis patients will be altered
after treatment.

In this study, HCV RNA-only positive blood donors
were examined. There is, however, another group of
donors that should be included in this category of peo-
ple; people newly infected with HCV do not show a
HCV RNA or specific antibody in their peripheral
blood for approximately 1 month after acquiring infec-
tion and were not included in this study. Another cat-
egory of people that underwent self-limited HCV
infection was also not considered in this study. If the
number of donors and the distribution of genotypes or
mutant clones in these categories show patterns quite
different from those in the acute phase discussed
above, the conclusion of this study on the current
trend of new infection would have to be revised.

In conclusion, it is considered that the incidence of
new HCV infection is decreasing among the Japanese
population. The predominant genotype causing the
new infection is genotype 2, which is more responsive
to current treatment regimens than other genotypes.
The treatment-resistant clone 70Q was identified at a
high frequency even among people who acquired new
HCV infection and was found exclusively in genotype
1b.
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Present status of transfusion—associated hepatitis C virus infection and efficiency
after implementation of nucleic acid amplification testing
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10,000,000 TEMLY) 27 & LCHEBETELDHD
THab RIZNATZEALTRITNE #
10FEFIZ120F 2L EO BEBEPAEIZDEHMIC
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¥2 WMEHCVEBREL TERRELIS

WE SN AR Sl & OREN
1994 | 23 0 6 17
1995 | 25 0 17 8
1996 | 33 1 17 15
1997 | 29 1 24 4
1998 | 51 7 42 2
1999 | 60 5 54 1
2000 | 56 0 56 0
2001 | 51 0 51 0
2002 | 33 0 32 1
2003 | 58 0 57 1
2004 | 70 0 70 0
2005 | 64 1 62 1
2006 | 45 1 44 0
2007 | 33 1 32 0
2008 | 29 0 29 0
2009 | 18 0 18 0

X ) HCVAS RS L /-0 ek o 7mZ L 127
5, HiEvzIE, NATEARIC D RIS 14ER/H
IC10BIL Lo REEH 2 Rk L CTnwi-Z &k
5.

3. BPBFRE &> MBS

BRI TT, LB HCV HuE
et CEBERBICEBESNALDDTHo7 L
L, EFEZEE,SIMMBERIYEL LTHES
2, BRICEBREZHELL-EZA17H
(BRI 1Z 16 #1) T_TIZ HCV-RNA H5# i &
niz. BBRETH HCVHiRIEEE®ETH - 2.
BT ELLEBIILE X TXT, HCVHAEIBiE
LTBY (F—r48E), WPORILME TH 5
T EDHERENT. T A NV ADEETFEIIRN
TEL15BI05 5 1b A 8B, 2a %64,
2B 2HITH o7 Fwld, FH31E(19-
PR EEFRBT BRHLET6:9THo72
(£4). BILE~OBRERBKIIBFESL TR
v, TAYATHBEUT OEERERE DK

YR ITHEDVPEEL 2o TW5EIY, &IHE
THEETE L VWIRRIZH 2. —F, NAT HE
MENTH S 2010 4 7 A £ TIZ HCV Hrfkiets:,
HCV-RNA BF OBk % 2 122 FlRERE S T
W5, HRHRE, 27-70 5 E BRI 1 [E &
B MREHS NSO M ITHIIL I IER
ENTVWRWA, ZOMEHOHCV DE#M%
WIZF DT

4. NATHS5#HEEh/A=WPICHIIX hi-
% D4

NAT O AR 113 Bl % 52 L7258, &
ZFEGCid 1a: 161, 1b: 30 %0, 2a: 5361,
2b: 29 Bl & 2a BIASPHLE L £ 5D, 1bEIE 2b
RANEIZREE EO T2, HCVIZ X 58H
FREBRETIIbEISE70%, 2aFIds# 20
%T2bEIA10% % 5D LWMESINTEY,
NAT THH SN BEHEE & TRE TREE
T5 BEFEBRBRETCESRLED 104D
LRIE QR EZRERKREBZEOREL & £ 2
LNTWVE)DEEETHY, BREOBIMED X
7Y ==V NAT TR &h7z 113 fiE 3~
THCVHUREE O BB <, BB
BWIZXBETHLEZEZ LTS HCV-RNA
BBk i o513 5% 71 51 (62.8 %), &
26372%) L BHEDOHDBE o205 Tk
BEEOEMMEDBE L ITIT—HLTE
D, BN AEETRDONEolz FERH)
TIX 1013 A (11.5%), 205% 148 A (42,5
%), 3029 A(25.7%), 40mf%13 A(11.5
%), 505 A (4.4%), 60EMK5AN(4.4%) &,
20748, SO CTHEENZ L RO LR
LaL, Iz FRk184EE O EERE
B BT 5 L, 108, 20mATHER
BHPEREE LRl TBY, 30RMATIIER
HEFIE—F L2 40%8 50RA T
B EZ TH-TEBY, 108K, 208mROE
FWMBTH L HCVEBEDPZ S BEL TS
DOTRZVWIrEEZ SN BEFRHEERL
O EIDIZRD SN o 7225, &
EFR2 DREPFBUETHERECEVI 2%
ol ITNOOPIERIMHMIBHNICEEZTE %
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£3 MEtE>Z—ICHE S hRMBREE

1991 1

1992

1993 1

1994 1

1995 1

1996 1 1

1997 12 1 1

1998 22 7

1999 21 5 2(1) 1

2000 5 1 2

2001 7

2002 8 3 1

2003 12 1 1

2004 20 2

2005 11 1 3 1 1&

2006 6 1 1 1 3

2007 13 1"

2008 4 2 2

2009 7 1 2
*:20 7— VWP

1): BimEE 1%
&: EEEE L BiRE COMITEREREER

w35 &, BEFEIbIFHUBOTEDAR
TELLED LN, FEE - FJiL TR E Akl
BTRBERHETWARY, 2alidhTc—FSn
 JLHFE TIERRED 2 720, ZOMOHIKT
BEFRDON Lol HIZ2bEEI -
HBTHREENTELT, LNTRREDTH-
T FDOMOMIBLTIEH T Y ESFRD SN R

- 7.

5. NATEAZOmMICE 5 CERFXD
RERRERZRFEIRY

YL HEA D HCV @ ramp—up ZI B TOREME
FEEII#5.8-21 B HBVDO 4 BICH LTEL
R gz HOVICH$ 5 NAT IZ HCV L
HBRED WP 2 KIBICEHRSE, TOEAHNE

BHEAZLDTHo7. DX REEADNPS,
NATEA DSk, 8k 2 CRFLEZHTH3
BIL PR EINTBHT. 207—VH 4 XD
WPHERE o720 16l0OATH LD, H
TONAT VAT A TiE, BREFIZFEEINT
Wiz, L L, A TIENATY 4 Y FyoH
Y A7 BHE SR TS (BEF EOBRIL
W1ED®L, A5 NAT R4 o & A M ic &
5 CHFFRISHESNTVAEY, 72, HCVO
BB LT 8 D —BBREEER D O 50 % B
10 copies/mL? £ A7 {, HAEIZBWT
HPLTEXTY X7 L0 0ne Lil,
COYAZ@REIRLAZEIC) A7 L)L
PHIIXFETELDDEEZIIFTBL TV A,
B, BWMICX 2 HCVREREDOEEWIERNE LT
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