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ANTIVIRAL THERAPY FOR CHRONIC HEPATITIS C INFECTION

Hiroshi ABE and Yoshio Aizawa

Division of Gastroenterology and Hepatology, Department of Internal Medicine,
The Jikei University Katsushika Medical Center

Approximately 200 million people worldwide have chronic infections with hepatitis C virus (HCV).
Globally, infection with HCV is the most common cause of chronic liver disease and is a leading cause of
cirrhosis and hepatocellular carcinoma. Patients in Japan who are infected with HCV are older than patients
in the United States or Europe. Chronic HCV infection has usually been treated with pegylated interferon
(Peg~IFN) and ribavirin combination therapy. In patients with HCV genotype 1b, this treatment provides
rates of sustained virological response (SVR, undetectable serum levels of HCV RNA at least 24 weeks after
completion of therapy) of 40% to 50%. Recently, telaprevir, a direct-acting antiviral agent (DAA) and a first—
generation inhibitor of the nonstructural 3/4A HCV protease, has shown significantly higher rates of SVR
than standard care with Peg-IFN and ribavirin in patients with HCV genotype 1 disease when given for 12
weeks in combination with Peg—IFN plus ribavirin given for 24 weeks. However, a significant percentage of
patients discontinue treatment because of adverse events. Recently, a second—generation protease inhibitor
(simeprevir) with fewer side effects has been approved. Furthermore, interferon—free combination therapies
with DAAs have been shown to achieve high rates of SVR in patients for whom interferon—based therapies
have been ineffective, and clinical studies are now in progress. In the near future, combination therapy with
all-oral DAAs will become the mainstay of treatment for patients infected with HCV genotype 1b in Japan.
In patients with HCV genotype 2, interferon—free regimens will be applied in the near future because they
will be more effective yet have fewer adverse effects..

(Tokyo Jikeikai Medical Journal 2014;129:71-82)
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0 BB E J D BHL LT 7 1 )L X HEBRIZ AR AT R C &

.k U & [ B. HCVICHT ™ 1 L ZBED Y A L A

1989 FICFH R I N CRIF AT )L A (HCV)
X7 SETAINARNCEL, 7/ LT 1AHO S
FASHRNATH 2. DPEITIEHCVF ¥ U 7N
190 ~ 230 F ANFAEL, FREZ, BGEZRE
CHRIFRARZIEE TN N ENZ N, WX
8O AMNF+ U T TH2 I EEE#L TV
WEHEEINTWS Y, CRUBIEITFRIZ, ARFRIC
BUTHFREZ, IR O T B2 HRERTH O,

BRI, 19924FIC1 > —7 0> (IFN) aB
KU B HMEIE N RE G S N, 2 D% 20014
DUNEY > (RBV) fFH¥EE, 20044 O PEG
fbr > —7x0>a (PegIFNa) HHAIDEA
EomELTERZ LML, LI N5
HCV @ Genotype 2 1bEI/n D@7 1 )V X & (5.0
LoglU/ml L E) DREEIZHB W TIE, RBVPFH Peg-
IFNJBRIEIC K O 1 )V X HEBR#IZ K 50 % &£ Cml |



72 G

L7zbDOREZ5rTIEIRL, 20 ~ 30%13G%#
HFIZHNDNDSTIHFNS DA I ZAHEENES
N, FRBEEEH oMY AL Z O EER
BN 2 O RMREEZTT>TH, YA
FHIE L 2 KT DI T 24 DU O HCV
RNA Fefe k21t (Sustained Virological Response ;
SVR) LRI 60%FEICH K> Tz, 2011
F1LH26HIZ, X TOPIHCVIREE ST E -
e B12 %5 A T DY TH 5 HCVIERWHTY
-1 )L Z A (direct acting anti-virals:DAAs) @ 1 DT,
HCVDNS3/4A 7057 —E & HET 2% 15
Telaprevir 3 RERFET] S 41, K D @EWHER RN
L0EHMTEOND XD/, £ITC, A&
& Tl Genotype 1bN D& A1 )L A & D C R
T %12 56k 9 % Telaprevir + Peg-IFN + RBV 3#| )f
gk ERIT, S5%0 CRUBMETRICHTT S
AN AEEDOREIZDNWTHHMHT 5.

II. HCV DEE&ELEMEGFE (Genotype)

1. HCVY' / LAtEIE

HCVIZ 7 I XS DRNAT AL X TH D, £
9,600 D IAHRNAZZDT J LELTNS,
)LD REHE, 1D DHHAE DR (open
reading frame : ORF) TH® 54, #3,0007 3/
Bno5/b1D0OREHEZI—-RFLTW5S, 5
FERFR I (UTR) IZFE1E T % internal ribosome
entry sitt (IRES) {KFRVIZEIRRDM TN, FRS
NTHIERIR S 2N BN S, INERICEET 51E

NS
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NS4A : NS3/4 proteinase co-factor
NS4B : induction of endoplasmic reticulum
“membranous web”

anll 70 91 o1 2a1973_oo 9900 2948 2334
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C : nucleocapsid, RNA binding

E1. E2: envelope protein

p7 : Ton channel

NS2 : cystein-protease

NS3 : serine-protease, RNA helacase

NS5A : RNA-binding protein, phosphoprotein
NS5B : RNA dependent RNA polymerase

C: core, aa : Amino acid
ISDR : interferon sensitivity determining region
IRRDR : interferon/ribavirin resistance determining region

Fig. 1. Genotype 1b HCV genome structure
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FEOLTFNRTFHT—EELTFIRTF RN
TFE—Y, UAINVAEGNI—RT 528D
JurFy—ticko ot 2T ESF, A
AE NI FEAL SIS, ORF DN KRN S
AV AR T2 %S % Core (C), Envelope 1, 2 (E1,
E2), 1A >F v > RIERKT D5F ThH5pl,
6 FEEH D IEREE (nonstructual : NS) & >N 7 B 7
(NS2, NS3, NS4A, NS4B, NS5A, NS5B) 73fc
BINTWS (Fig. D?. NS 7T LD
ERREICEEL TWEEEZ LN TV,
2. HCV genotype

HCV genotype [d 3 ZEBE H1 D #H R M1 K 0 43 HA
INBH. — RIS 315 Simmonds D 43 $H?
T3, £I#960% DM FEMEZ B D 2 6FEHHD
genotype 1-6 ICKEL T 51, T HITHKIS0%D
AH A 2 788 % 40 Ffi 58 2 i A 5 subtype IZH#ll 43 &
N5, BAMTEHILBKT0% EDH > EBHE< 2a0
#120%, 2b M%) 10% T, ZTDOMDOEIIENTDH 5.
—75, 7 AU ERESCHEKEE T 1a, 1b2°
HoEHEL, 2RIV TNIHEE, TV TRT
134, MY 7 U HTIES, HEmMY 27 Tld6DEEE
MENTE E, HCVIB R 7RI R o sk & &1
DHDRE x> TWwb. Peg-IFN + RBV iA ¥
@ SVR Z |3 genotypel O JiE i T 13 48 1 14 ¥ T 42
~52% Y9, genotype2/3JE I T 24 5% T 81
~84% 9?7 & X, HCV genotype D& W\ 1T, i
A I AFHEDEFNRICKRES ZETLHZ LN
ABN TS,

M A %—7OVAEENRICHETS
HCV genotype 1b D A )L A AIEF

1. Interferon sensitivity determining region (ISDR)
A 25 —7 0 EEEYMETH 2HCY
genotype 1b D NS5ATHI D407 2 / i (aa2209-
2248) 7%, A >&—7 O HMELEDIBER
EERICEE Y % Z & AYEnomoto 512K D HH S 2
IZEN® 9, Interferon sensitivity determining region
(ISDR) &4 S 4172 Genotype 1b D HCV @ H
RITHBIT 2 HAERTH D HCV-T &g L, HCV
Z ISDRICAE B D72 B AT (wild type), 1-31@
DERZHT S HEA (intermediate type), 41
DEOZERZHT 22588 (mutant type) (25048
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L7ztht, REEOMmMEEDHIZA >y —T 0
CREMENHEL, 42— T o0 CEMERICE
F % SVRHE D BFAEM, i, ZRATZNE
N17%, 24%, 4% & LRI ENHE SN
T30,
2. Core7 X /B4

Akuta 513, Peg-IFN + RBVIBFREFICHB N T,
B FEHICHCV RNADY R PEAE U 72 WAE BT (Non
Virological response ; NVR) Tid, Core” X / [
D aa70 1z B Carginine (70R) A 5 glutamine (70Q)
&% Wi histidine (70H) IZEHE S, aa9l BN
Cleucine (91L) 7% methionine (91M) IZEMR S
NTWBHINZENZ EEZHSNLEY P, HCV
a7 EEE, MENiRE B BALIZ/r 724 % PPAR a FE
B, &5z 05REMY 2 RIS Of
a7k~ D < & H LU % very low—density lipoprotein
(VLDL) DO/miME T~ &EEBITMEIL, R OlE
ks, 7z, fiRANOA > XY P ZBARERT
& % Insulin receptor substrate (IRS) 1°2 DFEH %
KT, 12U CEGEOERICEEG L T
%. & 5 T, signal transduction and activator of
transcription (STAT) Z#& & L CE DG Pk 2 HIH]
L, IFNO >V FIVIRERKZHET 52 & A
53, TS5 HPeg-IFN + RBV G #E MG BE 5

T DAREEIHEE S N TN 5.
3. Interferon/ribavirin resistance-determining region
(IRRDR)

NS5A I D ISDR N D46 7 2 / [ (aa2334-
2379) 7%, Peg-IFN+RBVIEEN RICHEL T
W5 ZENHE TN, Interferon/ribavirin resis—
tance—determining region (IRRDR) &dpfh Iz,
& <IZ, IRRDRZZEA6 LD FI T3 M
TAINARBEEL T &7 0, SVRAVERS
NDAREMENEmWN—1, M) & TS N S EFNIT
BT 2 IRRDRZ BENIS LA F & D72 &
WEINTNDE Y,

IV. HCV genotype 1b M CEVIEMERFRICIIT S
A5 -7 AVAEBRWRICHET S8
FRIRF

2009 7F, Genome—Wide Association Study (GWAS)
12X 0 CRUE M 21T % 9 % Peg-IFN + RBV ¥

FEOHNEICE 59 % Interleukin 28B  (IL28B) D
& & ¥ £ 1 (Single nucleotide polymorphisms ;
SNPs) 75, HAYW, FAUHD, F—ZA KT
7 NS RIRFICHRE I Nz, £, 20104EI121F
GWASIZ X O RBV OEIER T, RBV Dim*H
1R B U iR R B % T VA I E i
FEE 1T B 597 % Inosine triphosphatase (ITPA) &
f&F D SNPs S 5 S 7z,
1. Interleukin 288 (IL28B) iBIGFZ%E!
IL28BIXIFN A 3 & BIEIEN, FELIDOMIE % R
DIL28A (IFN A 2), 1L29 OFN A1) & & HiZ
20034FICHRAINT ¥, HCVDIENLFEIED ™7
AIVAEEZME T2 Z ENME SN, IFN
T AN AT HRERINITRD EEEN,
IEFN A X IFN o 13 R 5 28R EA R SRR
5, EB5HE U KD ITIAK-STATZ D /S A
A ZEMET S, TNETOHEN S, IFN
aMIFN A OFBZFLL, > T FIVRERE
LTCA > —7 0 riEEBMLF (Interferon
Stimulated Genes ; ISGs) D FIH 2 L, HCV
OEHEZMNHITEEBEZLNTND Y, AT
Tanaka 5 @ F¢ AL U 721L28B SNPs D 1D T & %
1s8099917 ML < Dk THF N, AP v—7
UIVTTOEICH L, XA F—T UINTCE 1T
GG @ # THCV genotype 112 X 9 % Peg-IFN +
RBVEIED SVRENHRITEWZ E0ER I N
TWn3,
2. Inosine triphosphatase (ITPA) E{EFZH!
Peg-TFN + RBVEHAIC K 2 EEARRIEHA D 1D
IZRBVIZ X DIFIMMEE A S 0, #20% 0 E 1
IZELDRBVOFHEL T IEERERS TN &#
HEINTWD, ITPASNPSIZEI L TIE A Y v —
7 UILCCREITHAN, X1 F—7 UILCAKZIT
AAD FE T E Il 2 L Z L 1T < . Inosine
triphosphatase D K18 F 7 13/E K FIT K O sR I ER
INIZ inosine triphosphate 3% f% L, RBV & #i 5
%2 T X DB I 2 S LT B AT REME
EREFELTHREINTWS?, Y1 F—=T7Y
IVEETIIRBVIC K ZFMEEmMAHELICL L,
RBV O &P IEDBENME Nz, AP+ —7
UIVERIZEE U BEFIR SVRENER TEDHEEZEZ S
NTNW5D, RBVIZE, &<LICTHEBRBYIHORED
BREMEENRICEFETLLEINTVS Y,
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3. FimBLOMHER

Peg-IFN + RBVEEIC BN TIE, HldE THIE
PRSP (ERE <, BEREREIH 2N,
F7z, ELITEIMLIETOERBRMENZ &
METHD? ), FRIZSDEZAHSMNIIH
Ty,

V. DAAsZF(\/=HCV genotype 1b D CHY|E
AR DBE

MR & XT3 D HCV genotype 1b &7 1 )L X &
BT BV 5 SVRZ IS, TFN B 24 8 R % 5-B5 4
Tl 5% 1% T, IFN + RBVHEH 24 I [E# 5 THK
20%, Peg-IFN + RBV fif i 48 I 4% 5 T#750 % IZ
mEL7Z. LML, BEREITH0%IESVRA
ERRTET, RUNGEDRDSA T2k 5
72 A E TOBREMMER THSVREIZ60% &
IR ED, RENMbRIIICOE ZEMsHi
BIBEEOHENE N T, T8, #Hizic
RS MERFRIGEIR & LT IV AICEBEERT S
DAAs DBIFEDVEHEITHED 5N TN 5.
1. DAAsDEI%E

A, HCVHIEES R R DEAITEY, BT 1
TH A7)V QIR RITFE D N2 DAAs NBIFE X
N, BRRBSTHONTWD, mHBEREINEAT
WS DHNHCV QIFHEEEFANSI Y > 7077 —
YaEENE L7077 —EHEHETHS. NS3
Jo57—Yid, BEXOCREMIZEFELET S
HCV IEMIEER OB 208 208, ZDiEEzE
FHET D ZEITRD A ) ABRICH BT RT
OEHDOEAEDMHE I NS, O NEFHRD
TSR E AR T O T — Y ER LI
1331 % Telaprevir % Boceprevir 21— ifi /K C i =
N2EDITMm> . A TIH20114F11H T
Telaprevir 2MRRFEZR] X 41, Peg-IFN + RBV fif H &
EEMABDRZ AN AEEIC KD EHIM OB
BETEWHREDRENSOND X DI 275,
Telaprevir |3 FE /2 FIEH © @M E THRGITH L T
ITHOOEEZETZD 20, X517, HTRICE
WHEE F 7213 IS 2 & D e Yo7 7 —
YIHLEH & L1E4 % Simeprevir 2320134512 H X 0
fifi FH R RE & 72 o 7z, Simeprevir (3 1ML 1 3 4 AE A%
MELTHBOIAIEOROES THRERBL,

(=N

Telaprevir CHII T 2 AN, KELREZIZLDEL
FRITER B DR NnEINTNS? P, Z0ff,
NS5ARHZEAL, RU AT —CEHEAZEDMAED
H#EITHTH 5.
2. R T AT 7 —EHEZE Telaprevir + Peg-
IFN + RBV &L DERAREER TD/ABRHE (Fie. 2)
Genotype 1 D CHUEMEIF 5 I 9 5 Telaprevir
+ Peg-IFN + RBV &L D IR id B & L C, #IME
54 (GBFEITPeg-IFN + RBVIEIL 221 /= &
EDVIZVVER, Treatment-Naive) 7% X5 KET
Prove-126), KRJN TProve-227) 7N fifi & 417z,
I 51T, AHGEHEEF (Peg-IFN + RBV FEEIC
—JZ HHCV RNADNEELL NIT/R 572k o 72 iE
f5il, non-virological responders, non-virological
responders : NVR), HiVAEFEEAH] QEEEHIC—H
REMEML L 7= HCV RNADYEFHE THICHTBIL 72
fiE i, Relapser) % X5t & L 7zProve-3 HiThH N
7228). AR TH Genotype IbMNDEH 1 IV A &
(5.0 LoglU/mI A F) ODEf] & x5 & U TR
5. i T @ 243 Telaprevir + Peg-IFN + RBV ## i£
(RBV & Peg-IFN @ 2b Z{RE TR U7z & T 2438
M5 L, e BE D 1208 M Telaprevir Z 1
H& 2,250 mgffH + T12PR24) & 48 3 Peg-1FN +
RBV %% (PR48) & 7 Lz U 7= EAE 2 50 Sl Bk
B X BITHITRRER N U EREIC BT B 24
i Telaprevir + Peg—IFN + RBV # i D {5 & 5 5 %
ML a4 — 7 2B NMfrbiniz. bAaEIC
BV B RO AT, FIEBGEIZHBT S

SVR rate
100% 1

69% 69%

50% 1

14%

Treatment

Relapse t
NVR Relapse NVR 7% o7 Relapse NVR

PR Ti2 PR T12 PR T12
48 R24 48 R48 48 R24
Prove- 1200 Prove-220 P
(UsA) (Europe)
PRA48; peginterferon alfa-2b and ribavirin for 48 weeks
T12R24 or 48; telaprevir for 12 weeks, as well as peginterferon alfa-2b and ribavirin
for 24 or 48 weeks

Treatment naive

PR T12
48 R24

oA

Fig.2. Effect of telaprevir with peginterferon and ribavirin triple
therapy for chronic hepatitis C with Genotype 1
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SVR#IZ73% *, AHAEEREITIZ88% &m<,

NG T H 34 % DIEH] TSVRANER S 1°0, BX

KATEE U AFR T DB AR I SVR 2% i W g [a]

IZHsEWA D, Botabld, H AR TOF77—

Y BEE AT & % Telaprevir, Boceprevir & Peg-IFN

+ RBV @ 35 Of Fl 325 O SVR K & 1L28B i & T

ZRIOBHIZDNWT ALY 7 F U A&7, FIE

HEERE, AAREEZG T 52HICB N THIL28BIH

BT ERMWA Y v —7 UL TIHAZEITSVREN

FWZ EZHELTBD®, bMETOBERE

MBIFCHAZEHDO—-DELT, IL28BEIZTZ

Ay =7 UNHEEDANFEENH TSNS, I

512, WK TIEAFLI D $ Telaprevir 12 59 5 i

P28 BEAYFE 49 2 BEE AV W Genotype 1ahi % <

GEND? ZEBBEBRLTVEEEZ SN S,

A2 =702 DEENRITHET HHCV

genotype 1b D7 1 )L A RIK ¥ Cd % NS5A fEHIH D

ISDR, IRRDR, Core” 3 / Fgi&#id X U8 FE M

K+TdH 5 ITPAEMLR T LRI, Telaprevir + Peg-

IFN + RBVEEDIREIRICIIRE LBz B

KiFL TWiswn, FEne R LU T Furusyo ©

13, BMEAOHIRIICERE L RN S EEICHRS

BT I ETEEE THRETIHIBELEE N HE

T, BRZEICBW TS BIFRBED RIS SN

HZEERELTVWDY, 2EREDAMHRRIC

H X % 7%, Peg-IFN + RBV # 1% 12 3 W TSVR &

RS REE & ST 7z Ein 2P I LT SVR

ERNMFETELZLOICRD, BBE K

Telaprevir + Peg-IFN + RBV %38 A & af 37X

LEbN 5.

3. 2438 Telaprevir + Peg-IFN + RBV ;% (T 12PR24)
DBEEBRGITDRERIE (Fie. 3)
WRBERERREZEMERE YL > 5 — (Yb)

HALEs - DAL & BE i 3% C Telaprevir + Peg-

IFN + RBV #i% (T12PR24) %3 A L 7= Genotype

IbMDE T )L A& (HCV RNA 5.0 LoglU/ml B

1) D CHRUSPERT 2% 182 BlIZ D W TR AR & 7R

9. ZOEKENZED X S IL28BE T2 R O HlE

IZDNTIE, EEZRERERRKAMEZE S DK

WEE TS, WHEIT Peg-IFN + RBV L Z 175

TEREBNT DNTIE, FaEH I HCV RNA Y

BEDTICR S > kR H &, Partial

Responder (A ¥ BH 1 1% 123 THCV RNA %3 2log

PAEIAT 273, 169 BARA 243 THCV RNA 732
AL L7z y) & Null Responder (GR¥EPR A 1218
THCV RNA Y 2log Adif) 1200 THEES L 2.
HIEFEFED 91 Bl BN TIE, IL28BIE I TZ M)
SVREMRIZKELS N> TWDD, HiHEE
(Peg-TFN + RBV) TOD WA )L A 2R KRNI
MEtd 5 &, SVREMRICB XTI IL2SBEIE TS
HMOBRIIBMTH - 7.

4. Telaprevir + Peg-IFN + RBV ;£ £ 15 8I{EA

W5t O R R L Bk T3, Telaprevir + Peg-IFN +
RBVEZEOF OGS NMEIND —H T,
EVEF @ B B X OVHEJE £ 23 Peg-TFN + RBV #
BIZHERBNZ ENHSNIZINEZD O, AH
Tld Kumada & M FIENE G % 5t 5 & U 7= B R
BICBT B FBEEORIERIC OV THE L THnD
W, FhiZk b &, Grade3 DEMMIE, Telaprevir +
Peg-IFN + RBV#ERE O A TROHHN, 11.1% &
FEHEE CTdH o 2. Grade2 PL_E D 79513 Peg-IFN +
RBV ¥ £ #£23.8 % 12 %t L, Telaprevir + Peg-IFN
+ RBVEERETI346.8% & S #E T, HER
Stevens—Johnson JEERE D Hil & i S 7z,

AFR D i R ER I B 1T % Telaprevir D 2,250 mg/
HEWDFREL, BekOBKRBOBRICHED
WTHREINZHDTH B0, FHEEKRED DI
HAANTIIHERHE S5 RGN T
W7z, Telaprevir ¥ 7% O 2 EFHEICBNT, B
A& 72,250 mg/ HBETI3.2,250 mg/ H ARGEEEIC L

P o7
i (0.0%) 0.0%)

1L28B (rs8099917) SNP TT : major allele, non TT (TG or GG) : minor allele

Fig.3. SVR rates of genotype 1b chronic hepatitis C patients
received telaprevir with Peg-IFN @ —2b/RBV triple therapy
according to the response to prior treatment with Peg-IFN
« /RBV and rs8099917 SNP
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URIWERZEBIRNE <, FREREDDI < Finn
B WEECEERRIERFEE RN EWEEDHS M
& 72> /=. — 5T, Telaprevir + Peg-IFN + RBV
FIERE T BT B Telaprevir B I & % 2,250mg/ H #f
& 1,500 mg/ H#E TL#E U 72 Suzuki 5 DY T
i, SVRRICAERBEZRDRBNOZI EMNDG,
H ATl 1,500 mg/ H % Telaprevir Dth = &9 5
ZENELxolz. FIEBBRANERIZDNT
ENENIRRD,
1 #if

McHutchinson & i3 CTRUZ M 26 DRI ERE#H] I
B 1F % Peg-IFN + RBV ¥ 7% & Telaprevir + Peg-
IFN + RBVEIED 7 > & AMERBRICB W T, HE
BEZEEZRD DB KGR E & &M Telaprevir +
Peg-TFN + RBV LB O A5 D 72 T & 2 Wi

L7z, ﬁ%’ﬁwégmm Peg-IFN + RBV J
HFIZBNWTH70% U\J: TR 7= /39 R C Grade2
FTCITEEESHDITHL, Telaprevir + Peg-IFN
+RBVEETIF0 %L L& S5 ITHmMEET,
11.1 % 13 & & 72Grade3 T & - 72%. % 7=,
Telaprevir ¥ 562 D 2FEFAAEICB VW TS, EER
Z 1M 16.8% Tl 53, & < IT Telaprevir D B
A SIREATANEZ OE AEDBEKRL TVWS 2 &
BDHEMMNETRS e, e, BREENFET D &
RBVOIMHEENE < /25 Z & TEIMA & EIC
BRAHZEBHWEIN TS,
2) BRRER K O REE M E
Peg-IFN + RBVEIEIC B W TIIEIEE, SRR
MAEITIE & A ERO 5N M > 72Dy, Telaprevir
+ Peg-IFN + RBV#EILE TlZ 2N Zh25%, 16%
IR 5. I 51T, AFH T O Telaprevir 5
HHROREFETIE, BEEFORE SHEIX
Gradel 2¥16.69 %, Grade2733.35 %, Grade3d
0.93%ICRBO T2, BEEHBOU A KT &
LCid, mimEadt, WREGOE, SaEm, B
RIOIMIE 27 LY F = 2 fE, Telaprevirf% G- &1 %
NWZERENETOLEN, INHIZHTIIEZHIIC
BT iﬁﬁiﬁ@ﬁﬁmﬁ\%\gféé ifc,
HIRERE O L7 &I E G R II2509% 2L EIZER
ORER %@MME?S%%?QQEE?%)’?‘_Z &4
72 <780,
3) B

Kumada 5 @ 5 TIX, Peg-IFN + RBV ik

(=N

BNTH ALK S 0D K JERERMBHBLL,
Bl 48 & |3 Telaprevir + Peg-IFN + RBV ¥ £ @
89.7% LHEBREWITREO Mo/, LnL,
Grade2lZENZE4119.0%, 34.9%, Grade3lIZ
Z 41103 %, 4.8 %, Grade4!d Telaprevir + Peg-
IFN+RBV# L D A& (1.6 %) IT@&DH 5N,
Telaprevir + Peg-IFN -+ RBV % 14: 7C B £ f4i] 71 45 »
iz 8z, ZOWEZE S, Telaprevir A3
ATE 2k, ABtakiiz A3 2 RE R ATH]

RE/R R ERIEMIENEFRE T Dk Td 5 HA K g
BlERRE EWHE MR £ 72 1 3WHEHERE & O Ei#E T
FIISATRETR IR 5N T D, K EFRHE & D
BICLVEEREZOHBTEEIZ DR BE>E
n, ENRRBREFREICRIS S, REORIE
13#765% T, T DHEAEE DN Gradel £740%,
Grade2#720%, Grade3!3#I5% Td o7z, $IEMN
5 R FEREIERAE R (Stevens—Johnson SEMEHEE) %
o Mk R R OBE %E Bl R JE  (Toxic Epidermal
TEN), ZTGHLBE, M 8 O i o
# (Drug-induced hypersensitivity syndrome :
DIHS) 72 & QEJEH]E THRIL <, FECHIOHE
bH D, RBOEEMICIE, HEHNBEETHSZ
&, Telaprevirfl i G EAZ W2 &, 7O 7Y
J Iz EEBOEERZ Y X7 EOHAREN
HITFSNTNDY, BIEE TICEERZ Z THIT
ELNAFI == ERFMEIN TN,
5. 2438 Telaprevir + Peg-IFN + RBV ;% (T12PR24)

DEERBITOENER (Table 1, Fig. 4)

3HI &b I ELER 5 & TG S - 3 BBl
BUBDRIERICONWTIRRS., EBIXT<BEED
Bl E765%I2585 58, Graded D BT
EEFAELFBEDS 1% Th-oz. KBHHE
TOMHEOFRAETIR MR IAE 4 H &, BHEIM
ICAHBND T ENLWD, BtatR 4 LRI B
I 2B TIIERE LIRS EMH O, FENLET
H5. BERE, B EDOHIEHERIT 41, 2%
IZE8D 51, e HIEEE IR £ T o IR o F Ul
Z12H TH -7z B, BEEE, &REMmEIC
DWTIEFig. 4ICENTNHEE MO REZ R L
7o. AMIZBI U Tl 1238 @ Telaprevir % G- 23#& 1
L#Bd LTS <BIET DM ZRLUZ. BREE
EERBRMAEIZ DWW TIIE & A ERERDOHER 2R
L, 7807 7 —)L7s & @RI ME RS O B
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IZR D HPNITHREZ RO DIEFNL N> T2, Fl
TERIZ K D Telaprevir 2 m £ 213 1L &8> 7
Bili343.1% TH D, HILEFIER, BiNEREREEL
TEMho7z. RIEERIZDNWTIE, 4Bk ER &
MEIC K BT IRIEHIT K D, Telaprevir D Ji &
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EOE BT bR 2 72 @IERIC K D #7509 731,500
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Table 1. Common adverse events of telaprevir with Peg-IFN «

—2b/RBV triple therapy
Skin rashes 76.5%
Appearance time (days) 4(2-42)
Grade 1 61.5%
2 33.3%
3 5.1%
Digestive symptoms 41.2%
Appearance time (days) 12 (2-50)
Reduction or discontinuation
of telaprevir 43.1%
Reasons
Digestive symptomes 15.7%
Anemia 11.8%
Skin rashes 5.9%
Renal impaiment 3.9%
Malaise 3.9%
Acute pancreatitis 2.0%
Cerebral infarction 2.0%
Arrythmia 2.0%

6. 2t 7077 —EBEESEE Simeprevir + Peg-
IFN + RBV 3 &I AL

Telaprevir [Z bbii UBIVEH 2D 72 W ES 2 AR 7 O
T 7 — Y E % Simeprevir 23 2013 4E 9 F 12 F K
I, 12 HITHCV genotype 1b ® C A& M T 4%
ERRELUTHRIBRER &>z, INFETHES
TN D AFT O HIKHBRIC BT S SVRE,
#) [l ¥4 % B &= & 4 & L 72 CONCERTO-1*" T
IL28B (rs8099917) @ Genotype TT %1 C1393.9%,
TG or GG (non TT) #TH 78% & BUf/xiB#E ik
ETH-o. A% (Peg IFN + RBV L) M)
il x4 & L 72 CONCERTO-2 T, Genotype TT
1 T50.0%, non TTHIT42.4%, RiGEERAEZ
%t 4t & U 72 CONCERTO-3 T I3 Genotype TT 1 C
91.4%, non TTHITH 85.7% D SVRETH > 7z *
(Fig. 5). BIMEMICDWTIE, HIMmERED, FH,
Zifn, m/NEd, FE%, BE, R, BHER
EDREN D B, Simeprevir + Peg-IFN + RBV
¥ & Placebo + Peg—IFN + RBV B ICBWT, #JE
BIOREICIIWHS MeEEEDTHRNY, £
7z, Telaprevirid X4 #), 8HffilH =I21 H 3[H Dk
HiEEESNTOWEZENSIRHOY 75147 2
OB ENE SN TE7=H, Simeprevirld 1 H 1
FORMTH O, BERBROAZR ST, 227
FAT AOHMNSHAY v MIRKEW., 51,
2|l PR D 35 C % HCV genotype 1b @ C H8MEfT
KA 3 U T i3 Telaprevir I 7» 35 O Simeprevir 2
Peg-IFN + RBV & #lA & & 7= SHIEARZEA E
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Fig.4. Change of the hemoglobin, serum creatinine and uric acid
median after telaprevir with Peg-IFN « —2b/RBV triple
therapy start

Fig.5. SVR rates of genotype 1b chronic hepatitis C patients
received simeprevir with Peg-IFN « /RBV triple therapy
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7. HCV genotype 1b® CEUEMFFR X B HCV
BRI VANV REEE- Ay —7zA Y
EZRWVIOLEHLWAD A I REE

Peg-IFN + RBV #iE L) 51 ClX, Telaprevir (&

7213 Simeprevir) + Peg-IFN + RBV #iEIZHB N T

HSVRAEIT30 ~50%HICEEXD, GOHHE, &

fn, AIEMR EITR0EANKRE 2 H®D7n<7s

NWZEMNS, KOPTAINAEEIEIIT, LD

BER O IS VBEIEOHBENEEN TV S,

HCV O ¥5EIC A A TR BE R ITHTHCV B DR & 73

055, EREM DRSS HEEDDAAs M7

52 &K, MEYAINZOHBIZNAZDDY

AN ZHbrEHE LU, 1> —T7x0 %

W7y (IFN free) FERIERDTTHN, A RAED

WEINTWD, 4%, DOETHREERICAR

% T 7 D NS5A B % &l Daclatasvir (DCV) + NS3

705 7 — YR A Asunaprevir (ASV)  f i 3%

#£13, Peg-IFN + RBV @ Null responder & %f 5 &

U 7R BRAITAFR S B KOk Tirbi,

NWTNHI0% LI EDSVRENZER I N TN D,

Z D%, ONETIIATAEE (Peg-IFN + RBV %)

@ Null responder 21 4] & Peg-1FN + RBV &£~ &

¥ (R, MEREAD, HEHRERE QBB TREA

B FZIIARIMZE (A% Peg-IFN + RBV ##i%

12X CHIE) 22626 S & L7z24 D

DCV/ASV ff Jl 1% @ phase 2a iAoz,
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Z D &R, Null responder 21 %1 #1941 (90.5%),
ARG F I AR 22 B 1441 (63.6%) TR
PR T %24 OHCV RNARBR L 8 & 5 N7z
(Fig. 6). DMEIZBIT % HCV genotype 1b D C 1
BT RIS BP0 A )V 2B, 51, IFN
free D DAASIZ K BDIEED ERIT/RD T LN TH
NN, MHETAIVADORE (& <ITNASAMH
EHNTKT DMHET A IV R VSIRERTD 5 LR &
BRI 51T 5S) . HCV RNA (L
DR R RN A > —T 20 58 &
EARY/AVANRY/IVARSY T 53 i AN - Rl = e AR

VI. HCV genotype 2 (2a, 2b) DDOETA I
RAED CREMFRICHTHINTAILA
Bk

DHMETIX Genotype 2D E T 1 )V A @D CHl

BT R BEFITH T HEE & LT 24 D Peg-

IFN + RBV # L HERE X 1Y, SVR R 71.8% ~

82.6% @ Genotype 2alZPRIUIE83% @ L

INTVD, —BRITITEEFRIRDERIFTHD

B, AFICHT S CRBHFREFITEMEL T

B D, Peg-IFN + RBV EE DA FHH L M ER)HE D>

BREDHMBMEEEDLZODIZTY RET TV ANARE

ICRDRTNIEEZETSHE, &<ITHFERMEA

43 H C ®HCV RNA& 1 {k. (Rapid Virological

Response ; RVR) D15 5 1172 WIERIT BT 5 24

[ D Peg-TFN + RBVE L II LT L T4 7234

SVR rate

100% 90.5%

80%

Null ! I
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Fig. 6. SVR rates of null responders to prior treatment with
Peg-IFN @ /RBV and intolerants/ineligibles to interferon
received Daclatasvir+Asunaprevir dual therapy *”

Fig. 7. SVR rates of genotype 2 chronic hepatitis C patients
according to duration of Peg-IFN « —2b/RBV therapy and
viral disappearance time *)
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Simeprevir, 51%E AN TE S 41TV 5 Asunaprevir
IENS3M4A 7077 —FHERTHD, Wind
EWHIT IV AR Z RS 5708, BTl R
IZHCV OFAMHEZE BT %728, Peg-TFN,
RBV® L <1ZfttDDAAs B L THW SN 5.
NS3fH 8 D V36A/M & T54A 1T B & 125 — AL,
R155K/T/Q & A156S/V/TIZ 55 — B K OV it A,
D168A/V/T/HIZFEIZH AR D SN DIHEE
BRI E L THE SN TWDE Y, BREOHTNS
HCV RNA D #EELD D A )L 2R D ki HE iz
RN ZH S TWD T ENH SN E7R > 72 NSSATH
B D M & H % 9 %Daclatasvirld, 4 #
Asunaprevir EQOJFH TAHRILCTOEANTESNT
W3, L3IM/V, YI3H/REDZEEMHEINT
W39, HEFTDEZS, AFOD genotype 1bJiE
BNZBNWTIE, Telaprevir, Simeprevirld, Peg-IFN

+RBV EDHFHICEK DEWSVREN G SN, >
& —7 0 B, AMENIT RS % Asunaprevir
+ Daclatasvir £ 12 3B1F % SVRE $ 76.7 % & Bif
ISEAETCH DN, MEERHEOBANS, Ak
HIGOHBHIEEREICTNEEINTND Y, FHif,
NS5BARYU A F—EITdT 2 X7 LA F REEH
Td % Sofosbuvirld, MHEZ T )L A HBH /D
75<, RBV DOt TEHRIBEDIRNEEND
ZENHEINTND 2 Z &, BREREN
HANHREEN TS,

VI # B3

CRUBMEIFRICH T D1 )L AR, BIE
HDZ WA >y —T7 2O EHFLELERENS
REEM RS 2RV, RERANPRNEINS
DAAs DI\ DIEH 20 2 TWwb. 5%, &
BT DIBBE S E 725 CRUBIEIF R BFIT X
SICEIET 52 LIIMETHD, BENRDH
%573, fil 4 DEFE S ADQQuality of Life > Cost
Benefit # & JE L 7z, M0 RIBHEDZEINNAR]
RTH 5.

EEBZDFEZEMER (conflict of interest:COI) BAR:
FHEE LK 5 SRR AT (MSD HRath)

X (3

D HPHET . KBUEERIZB T 5 HAEFENOF v U 7
ZH &I ULzF v U 7 B DA . TR - Bl
TROEAITBET D - PR LR | R
55 R A RS T Al B B RS T IR O SR SR R
3. IR 2010, p.169-77

2)  Sakamoto N, Watanabe M. New therapeutic approaches to
hepatitis C virus. J Gastroenterol. 2009; 44: 643-9.

3)  Simmonds P, Bukh J, Combet C, Deléage G, Enomoto N,
Feinstone S, et al. Consensus proposals for a unified
system of nomenclature of hepatitis C virus genotypes.
Hepatology. 2005; 42: 962-73.

4)  Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos G,
Gongales FL Jr, et al. Peginterferon alfa—2a plus ribavirin
for chronic hepatitis C virus infection. N Engl J Med.
2002; 347: 975-82.



80

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

LR

Hadziyannis SJ, Sette H Jr, Morgan TR, Balan V, Diago M,
Marcellin P, et al. Peginterferon—alpha2a and ribavirin
combination therapy in chronic hepatitis C: a randomized
study of treatment duration and ribavirin dose. Ann Intern
Med. 2004; 140: 346-55

Manns MP, McHutchison JG, Gordon SC, Rustgi VK,
Shiffman M, Reindollar R, et al. Peginterferon alfa-2b
plus ribavirin compared with interferon alfa-2b plus
ribavirin for initial treatment of chronic hepatitis C: a
randomised trial. Lancet. 2001; 358: 958-65.

Zeuzem S, Hultcrantz R, Bourliere M, Goeser T, Marcellin
P, Sanchez-Tapias J, et al. Peginterferon alfa-2b plus
ribavirin for treatment of chronic hepatitis C in previously
untreated patients infected with HCV genotypes 2 or 3. J
Hepatol. 2004; 40: 993-9.

Enomoto N, Sakuma I, Asahina Y, Kurosaki M, Murakami
T, Yamamoto C, et al. Mutations in the nonstructural
protein 5A gene and response to interferon in patients with
chronic hepatitis C virus 1b infection. N Engl J Med. 1996;
334: 77-81.

Enomoto N, Sakuma I, Asahina Y, Kurosaki M, Murakami
T, Yamamoto C, et al. Comparison of full-length
sequences of interferon—sensitive and resistant hepatitis C
virus 1b. Sensitivity to interferon is conferred by amino
acid substitutions in the NS5A region. J Clin Invest. 1995;
96: 224-30.

Chayama K, Tsubota A, Kobayashi M, Okamoto K,
Hashimoto M, Miyano Y, et al. Pretreatment virus load and
multiple amino acid substitutions in the interferon
sensitivity—determining region predict the outcome of
interferon treatment in patients with chronic genotype 1b
hepatitis C virus infection. Hepatology. 1997; 25:745-9
Akuta N, Suzuki F, Sezaki H, Suzuki Y, Hosaka T, Someya
T, et al. Association of amino acid substitution pattern in
core protein of hepatitis C virus genotype 1b high viral
load and non-virological response to interferon—ribavirin
combination therapy. Intervirology. 2005; 48: 372-80.
Akuta N, Suzuki F, Kawamura Y, Yatsuji H, Sezaki H,
Suzuki Y, et al. Predictive factors of early and sustained
responses to peginterferon plus ribavirin combination
therapy in Japanese patients infected with hepatitis C virus
genotype 1b: amino acid substitutions in the core region
and low—density lipoprotein cholesterol levels. J Hepatol.
2007; 46:403-10.

El-Shamy A, Nagano—Fujii M, Sasase N, Imoto S, Kim
SR, Hotta H. Sequence variation in hepatitis C virus
nonstructural protein 5A predicts clinical outcome of
pegylated interferon/ribavirin combination therapy.
Hepatology. 2008; 48: 38-47.

Tanaka Y, Nishida N, Sugiyama M, Kurosaki M, Matsuura

(=N

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

K, Sakamoto N, et al. Genome-wide association of IL28B
with response to pegylated interferon—alpha and ribavirin
therapy for chronic hepatitis C. Nat Genet. 2009; 41:
1105-9.

Ge D, Fellay J, Thompson AJ, Simon JS, Shianna KV,
Urban TJ, et al. Genetic variation in IL28B predicts
hepatitis C treatment—induced viral clearance. Nature.
2009; 461:399-401.

Suppiah V, Moldovan M, Ahlenstiel G, Berg T, Weltman M,
Abate ML, et al. IL28B is associated with response to
chronic hepatitis C interferon—alpha and ribavirin therapy.
Nat Genet. 2009; 41: 1100-4.

Sheppard P, Kindsvogel W, Xu W, Henderson K,
Schlutsmeyer S, Whitmore TE, et al. IL-28, IL-29 and
their class II cytokine receptor IL-28R. Nat Immunol.
2003; 4: 63-8.

Kotenko SV, Gallagher G, Baurin VV, Lewis—Antes A,
Shen M, Shah NK, et al. IFN-lambdas mediate antiviral
protection through a distinct class II cytokine receptor
complex. Nat Immunol. 2003; 4: 69-77.

Robek MD, Boyd BS, Chisari FV. Lambda interferon
inhibits hepatitis B and C virus replication. J Virol. 2005;
79: 3851-4.

Sirén J, Pirhonen J, Julkunen I, Matikainen S. IFN-alpha
regulates TLR—dependent gene expression of IFN-alpha,
IFN-beta, IL-28, and IL-29. J Immunol. 2005; 174:
1932-7.

Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos G,
Gon?ales FL Jr, et al. Peginterferon alfa-2a plus ribavirin
for chronic hepatitis C virus infection. N Engl J Med.
2002; 347: 975-82.

Shipkova M, Lorenz K, Oellerich M, Wieland E, von
Ahsen N. Measurement of erythrocyte inosine triphosphate
pyrophosphohydrolase (ITPA) activity by HPLC and
correlation of ITPA genotype—phenotype in a Caucasian
population. Clin Chem. 2006; 52: 240-7.

Ochi H, Maekawa T, Abe H, Hayashida Y, Nakano R,
Kubo M, et al. ITPA polymorphism affects ribavirin—
induced anemia and outcomes of therapy——a genome-wide
study of Japanese HCV virus patients. Gastroenterology.
2010; 139: 1190-7.

Iwasaki Y, Tkeda H, Araki Y, Osawa T, Kita K, Ando M, et
al. Limitation of combination therapy of interferon and
ribavirin for older patients with chronic hepatitis C.
Hepatology. 2006; 43: 54-63.

Sezaki H, Suzuki F, Kawamura Y, Yatsuji H, Hosaka T,
Akuta N, et al. Poor response to pegylated interferon and
ribavirin in older women infected with hepatitis C virus of
genotype 1b in high viral loads. Dig Dis Sci. 2009;
54:1317-24.



26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

CRUBPERTRICHS 251D A IV AHkE 81

McHutchison JG, Everson GT, Gordon SC, Jacobson IM,
Sulkowski M, Kauffman R, et al. Telaprevir with
peginterferon and ribavirin for chronic HCV genotype 1
infection. N Engl J Med. 2009; 360: 1827-38.

Hézode C, Forestier N, Dusheiko G, Ferenci P, Pol S,
Goeser T, et al. Telaprevir and peginterferon with or
without ribavirin for chronic HCV infection. N Engl J
Med. 2009; 360: 1839-50.

McHutchison JG, Manns MP, Muir AJ, Terrault NA,
Jacobson IM, Afdhal NH, et al. Telaprevir for previously
treated chronic HCV infection. N Engl J Med. 2010; 362:
1292-303.

Kumada H, Toyota J, Okanoue T, Chayama K, Tsubouchi
H, Hayashi N. Telaprevir with peginterferon and ribavirin
for treatment—naive patients chronically infected with
HCV of genotype 1 in Japan. J Hepatol. 2012; 56: 78-84.
Hayashi N, Okanoue T, Tsubouchi H, Toyota J, Chayama K,
Kumada H. Efficacy and safety of telaprevir, a new
protease inhibitor, for difficult-to—treat patients with
genotype 1 chronic hepatitis C. J Viral Hepat. 2012; 19:
el34-42.

MoORR, BEERE . 7 YA T 1BEICRIF T
9% AT L EJL (TMC435) Pf %1% (CONCERTO-1
) OARNEOME. . 2013; 54 Suppl 1:A24.
RONR, MhOREK, IR RS S Z 1 T1RIC
BIFRITHT 22 AT L E)L (TMC435) 12K B FHA
#E DA B OB Et (CONCERTO-2/3 3t ). T li.
2013; 54 Suppl 1:A156.

Bota S, Sporea I, Sirli R, Neghind AM, Popescu A, Strain
M. Role of interleukin—28B polymorphism as a predictor
of sustained virological response in patients with chronic
hepatitis C treated with triple therapy: a systematic review
and meta—analysis. Clin Drug Investig. 2013; 33: 325-31.
Furusyo N, Ogawa E, Nakamuta M, Kajiwara E, Nomura
H, Dohmen K, et al. Telaprevir can be successfully and
safely used to treat older patients with genotype 1b chronic
hepatitis C. J Hepatol. 2013; 59: 205-12.

Jacobson IM, McHutchison JG, Dusheiko G, Di Bisceglie
AM, Reddy KR, Bzowej NH, et al. Telaprevir for
previously untreated chronic hepatitis C virus infection. N
Engl J Med. 2011; 364: 2405-16.

Zeuzem S, Andreone P, Pol S, Lawitz E, Diago M, Roberts
S, et al. Telaprevir for retreatment of HCV infection. N
Engl J Med. 2011; 364: 2417-28.

Suzuki F, Suzuki Y, Sezaki H, Akuta N, Seko Y, Kawamura
Y, et al. Exploratory study on telaprevir given every 8 h at
500 mg or 750 mg with peginterferon—alpha—2b and
ribavirin in hepatitis C patients. Hepatol Res. 2013;
43:691-701.

Karino Y, Ozeki I, Hige S, Kimura M, Arakawa T,

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

Nakajima T, et al. Telaprevir impairs renal function and
increases blood ribavirin concentration during telaprevir/
pegylated interferon/ribavirin therapy for chronic hepatitis
C. J Viral Hepat. 2013 Aug 25. Epub ahead of print.
Chayama K, Takahashi S, Toyota J, Karino Y, Ikeda K,
Ishikawa H, et al. Dual therapy with the nonstructural
protein 5A inhibitor, daclatasvir, and the nonstructural
protein 3 protease inhibitor, asunaprevir, in hepatitis C
virus genotype 1b—infected null responders. Hepatology.
2012; 55: 742-8.

Lok AS, Gardiner DF, Lawitz E, Martorell C, Everson GT,
Ghalib R, et al. Preliminary study of two antiviral agents
for hepatitis C genotype 1. N Engl J Med. 2012; 366: 216—
24.

Suzuki Y, Ikeda K, Suzuki F, Toyota J, Karino Y, Chayama
K, et al. Dual oral therapy with daclatasvir and asunaprevir
for patients with HCV genotype 1b infection and limited
treatment options. J Hepatol. 2013; 58: 655-62.

Kumada H, Okanoue T, Onji M, Moriwaki H, Izumi N,
Tanaka E, et al. Guidelines for the treatment of chronic
hepatitis and cirrhosis due to hepatitis C virus infection for
the fiscal year 2008 in Japan. Hepatol Res. 2010; 40: 8-13.
Watanabe T, Konishi I, Shigematsu S, Uesugi K, Joko K,
Seike H, et al. Sustained virological response of patients
with hepatitis C virus genotype 2 depends on pegylated
interferon compliance. Hepatol Res. 2011; 41: 722-30.
Kanda T, Imazeki F, Azemoto R, Yonemitsu Y, Mikami S,
Kita K, et al. Response to peginterferon—alfa 2b and
ribavirin in Japanese patients with chronic hepatitis C
genotype 2. Dig Dis Sci. 2011; 56: 3335-42.

Akuta N, Suzuki F, Hirakawa M, Kawamura Y, Yatsuji H,
Sezaki H, et al. Association of amino acid substitution
pattern in core protein of hepatitis C virus genotype 2a
high viral load and virological response to interferon—
ribavirin combination therapy. Intervirology. 2009; 52:
301-9.

Abe H, Aida Y, Ishiguro H, Yoshizawa K, Seki N,
Miyazaki T, et al. New proposal for response—guided peg—
interferon—plus—ribavirin combination therapy for chronic
hepatitis C virus genotype 2 infection. J Med Virol. 2013;
85:1523-33.

Sato K, Hashizume H, Yamazaki Y, Horiguchi N, Kakizaki
S, Takagi H, et al. Response—guided peginterferon—alpha—
2b plus ribavirin therapy for chronic hepatitis C patients
with genotype 2 and high viral loads. Hepatol Res. 2012;
42: 854-63.

Sarrazin C, Kieffer TL, Bartels D, Hanzelka B, Miih U,
Welker M, et al. Dynamic hepatitis C virus genotypic and
phenotypic changes in patients treated with the protease
inhibitor telaprevir. Gastroenterology. 2007; 132:1767-77.



82

49)

50)

LR

Suzuki F, Sezaki H, Akuta N, Suzuki Y, Seko Y, Kawamura
Y, et al. Prevalence of hepatitis C virus variants resistant to
NS3 protease inhibitors or the NS5A inhibitor (BMS—
790052) in hepatitis patients with genotype 1b. J Clin
Virol. 2012; 54:352—4.

Suzuki Y, Ikeda K, Suzuki F, Toyota J, Karino Y, Chayama
K, et al. Dual oral therapy with daclatasvir and asunaprevir
for patients with HCV genotype 1b infection and limited
treatment options. J Hepatol. 2013; 58:655-62.

(=N

51)

52)

Gane EJ, Stedman CA, Hyland RH, Ding X, Svarovskaia E,
Symonds WT, et al. Nucleotide polymerase inhibitor
sofosbuvir plus ribavirin for hepatitis C. N Engl J Med.
2013; 368: 34-44.

Osinusi A, Meissner EG, Lee YJ, Bon D, Heytens L,
Nelson A, et al. Sofosbuvir and ribavirin for hepatitis C
genotype 1 in patients with unfavorable treatment
characteristics: a randomized clinical trial. JAMA. 2013;
310: 804-11.



		2014-04-24T15:09:20+0900
	東京慈恵会医科大学




