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7077 —EHEEE(TRAFILEIVE, U TOFT ¢
EFEEEETOILICEY, DANRT / LOEECTA VR
RFERICHERIAINAEOOEEZIF L, U1 )L 2185E
EZRENICRET D,

LINSSATRZEE (/057 A EJL) (4, NSSAEZEHZENET HE
DFHEEBETHY, O )LV RBIEHF CKELZMWRPEFIN
T3 DAA (direct acting antiviral) EHIOUOEDTH 3,

LINSBABREH TH 250 S/ R ENETOTT —CHEETH
HTAFTTVENHREL24 BE%RSODENE N HEET
(£, Genotype 1 BU&E D A )L X EREHNIT LT 85% D SVR(sus-
tained virological response) ETH o 7=,

LI 055 RENETRAFTUENHRESEL, BIEE nonre-
sponder % Peg-IFN & RBV 4 R IE S £ /2 (TR B4 12
LEDRENRERO TV, £/21L28B DEBEEFEEICIE, B
FRE<EVNRERD, SHICEERIE L, BNEREE
FOTIV =,

LIRFERICIE, RUA S —PHREEASDH/-IEEESHER
TEDAREEDTHY, TOWEMNEFIN TS,

LI

CRUFFE D A N 2K F BI6HIEE, FEERBOITES L CET0 5, Bl W ABREZ EEE
IS = M7 direct acting antivirals (DAAS) OEBIZ XD, CEFADOEBEIEHRELES
IZ, XOBIERDBDIRVIGENEELLTETN S,

PN D DD

REKERZ 4R = 7 1 FTd 5 clinicaltrials.gov 1212, £ D DAA BiH % & OB&EY
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4. DAAs 2D IFN 7'J —E3A (IFN free regimen)

ZEHNC X BEAREBROBEIN TV 5, ZRBORMEA SRR S NERERBEA TN S 2,
TR TMS (NS3) 7o 77 —EMHEE NSSA HEE, (NS5B) K1Y 4 57— FHERK LS
DL T s, B KEEDEREAEIT LT 5, BEARER A TTHEIC T - 7o H— R0
7 a5 7 —EEE (Telaprevir, Boceprevir) iZfix, BUHERAMPROWEMRO 777 —¥]H
E¥ (Simeprevir, Vaniprevir, Faldaprevir, Asunaprevir, ABT-450 7% &) DEFFRFABRDIEST L,
HRTRTITVENL, YATVEN, TAFTVENL, NTVEVBRBER S ->TH3,
= 512 NSSA SEIEADES FHEAIPR Y A 5 —EHEE LRI IN, £OBATHY A NV AZHE
MIEEEN TS, 2N oD DAA KN, BHATRTSRHARNE TR Y, B3
TERBF O DAABRZHHAT A &IcED, 4 5 —7 v (IFN) ORIERNMELD Genotype 1
BILATARREMNFIE LT A EOHRESED 51T 5,

AT, 25 DAABRHIOS B IFN 7 ) —FEICD0T, BUEE TOMRBERE T £ Lli~
Bo

L= FE DAAs OTEHF

fm—

]

| 1) TOFT—EREE

DAA &, HCV OBEAEN & U7aREETH D, Z OMATHY 4 U AEFH ST CRFFk
IEHEOBEEIBEREB > Tnd, PTLY ANV ATV BERBELFE T 27 25— FOR
RICHER 7 o077 —EOEEAENHT 2 Yo7 7 — CHERZEEQIGEETH 5, HCV 0k
&S HHEE NS34A EE3, NS3 S 2 0MRFTH 5 NS4A Lo ks h 2L BEEESKT
H 5B, NS3 13 T0KDa DEZHEHEEHTH Y, TONKM3IHD 1(7 3 /8 (aal 1-180) 128 Y v 7
077 —EHEEEEATNS, Y 7 o577 —¥id, FEEEBER NS3-5 2 H ok = EEE
MTTIT>TOAEHESNMERTH S, 7077 —FHEER, Zov) o077 —¥rEE
FETAIEICED, TANRYT ) LOBER T A )V ZRFREIBEL 7 A )V 2B E O EEE 2
L, UANREEEZRINICHES 5,

7077 —CHEREE T ORI ETERD/ Y — U h s 2B AT B, HIEOENE
FROGFHEEZLAIBE—MRO T o 77 —EHEHE L, HFHITERREE (macrocyclic) F 7213
AEHEE b OECMRO 7077 —CEEETH B, HFHROT 0T T - CHERIEMOK
ZREDRWERDMIDIL, 1B 1~ 2E0oROBETCHESBD SNS, BAEERTIE, B
DFS7VENEEZMRO VAT VENERZT VEVRBRT A4 V5 —7 20 v (Peg-IFN) & Y
NEY Y RBY) LOHRABETRBEAE T > TS (IESR), SS5ITAFTLVENIS S
55 ZAENE DY RAEETREBHFIZN - 7, 72 faldaprevir, ABT-450 @ 2 FXE M T IFN
PrRAE IR TR TTHON T 5,
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S-UTR Y 3.UTR
Open reading frame (ORF) s
ESEOEG IEIEIEE O

o NS T
YTTNRTFS NS34A &) v 7 07T —

A S
Core || E1 52 BD NS3 B NS5HA NS5B
7

NS4A
NS2 NS4B

AU AS—t

TOF7 —€ NS5A [HEHE
PESE
IZ0 Hov &/ Ao & DAAs (direct acting antivirals)
DAAs DIER T BT ERT . (2

a—gﬁ C”"H?Alhiﬁ“%ﬁﬁf\.f&,m@% (dsreot actmg antuvnrals DAAS)

17m77 thg { va %M%% 1
Linear ‘ Telapl evir (/ﬁrw %5%2” ] GS-7977 (Sofosbuvu)
Bocep1 evu RGT7128 (Mericitabine)
\/Iacx ocychc i Slmepx evir (?ﬁ? IDX-184
' Asunaprevir (Akmé> e .. |PSLe3
| MK7009 (Vaniprevir) GKF) | JEIZHRTY BI207127 (Deleobuvir)
i B1201335 (Faldaprevir) PPF-868554 (Filibuvir)
ABT-450 VCH-759, VCH-916
GS-9451, GS-9256 ABT-333, ABT-072
MEK5172 MK3281 “
MNéS A:{SE ' o | ANA598 (Setrobuvir)
F e N | (359190 (Tegobuvir)
H— L’rk Daclatasvir (Biuu)
ABT-267
| GS-5885 (Ledipasvir) | |
- BMS824393 ] !
' AZDT7295 §
] PPI 461 PPI 668
ETHEE | ACH-3102, MEKST42, '
GS 5816 EDP239 |
7 1:17‘7 tﬁﬂzi NS5A BEEE '!' U >4 Z— tﬁﬂ:;l‘)\ %@?‘/L\’C?)é
(EERE)
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4. DAAs 2D IFN 7 U —&3% (IFN free regimen)

[rmm—T
;

| 2) NSSA RE 3

[

HCV OIEMEE DI NSSA 3,477 3V BREE, 0W 2 ) VR{LERZ 22— F928ITSH
5o Z OFEBICIE, NEREHHFD 1/3 @ Domain L ICHEHERE L7/ RNABEEBAFLEL TS T
&2, IFN /AE O #3EI1CEfR 3 % Interferon sensitivity determining region (ISDR;aa2209-2248)
2 IFN & RBV O R i % 9 5 IFN/RBV resistance-determining region (IRRDR ; aa2334-
2379) MEFFAEL T 5, NSSA OEEEIZ OO TETSICHBEENTHARLD, 7 V2 RNA
KEERHHERILTVEEDLEELIONTIN S, EITHCY ORFERICBWTITERLE
NS5A EEMHEMEMAT 5 Z EMEESN T 5,

NSHA EIEI RS FHEETH D, ¥V AHEIMHEIIREBHRIYFEN T2, F7 5%
RENE, 75 AHOEERED NSSA HEEAHREELTH D, I NVRETHIERTED,
% O Genotype ICX UTHERZR T, TDF 7 75 AEIVIGERE AL HCV REE TO M hHEWE)
oz, s 18 1E 10 mg Y EDHIRIC T2 507 4 VAR EE Sh 3 BYRE 2R T
BIEMNREINTNEY, JOHEBOER ORI GEAS, REHRTE, ¥7 745 XN, ABT-267,
Ledipasvir @755 IFN §FF £ 72 3R TITO N T 2, & 510 NSHA HEHEDOMHEE TH
3 131V, YI93H A7 5 7 A )V AR SRR EZRE T 2 5 (A D NSSA HEIEDOIFREFE &
AT 5B,

3) RUAS—HEERE

e

[

NS5B-RNA {&HF#H RNA R Y A T —E 2 & LRI T, HRE SHERBMICH T on s,
HIEELE Y A WA RNA @ OFEE & UTNSSBARY £ 7 —F Il YAEN, chain termination
EBIL, VANAOBEHET S, HBEAY 2 5 —CHEREMHEEREAE CICL L, #E
@ Genotype IZX U CTEIESRD 6N 5, —7, FERBEIL, NS5B Ol A 1 ke LR
AT —EEHEHET S, CTOHFEEBER) A S —VYEHRTIENENRI AT —EDRL LY
P—7E2BELT VS, CODEXRHESBEEOMEELRD T2, MBI EELT
Genotype 1 EEIIZHF SN TV 3, BEDARTI, ZEEEOD sofoshuvir DIEEEAITHNA T
B0, i/ TIRIFKBRIE OREEDER ITHN T 5,

1
N mwscommms

LI IFN JEBEA T TEREA Q83 2 0D DAAs £l AADE B MABMBIITHA T 3
(IFN 7Y — DAABrREED) . DK, DAAs & RBV 20T 3RRFEBR THON T3, 1R
M B2 3T &I ZMAETIFN 7Y — DAAPFARENTHON TS, COXI L IFN 7
Y — DAA GFRBEOBEN T 5 &1, IFN/RBV Ot AL TOMRMH (non-responder), il

111

=199 -



- Mw\g P — -
TurT—+t ' N
e o1 2 -+ ! B
S }‘ -+ | NS5A Bk | + JNEY v
i%_*;,w" ——— et e o N
= vl cd R RS —+F N
g |+ me | F | VRV
R O I R
— ——— P
i | RYAS—F B S
| NSSA ML |+ U + YREY Y
j =
S— s —— S P ———
(For7—v A 3 e e
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bR \ | BEL 32
st s st gmrnns gt i s ey el RO SHE— M st o et s st

i) DAAs ZRWEARET O NI (A4 —T7 O VIEHA)
TOFT —UREE NSSAMEE, RUAS—EEBEOUNEY VHRELERMBTOERENIITD
NTND,

(EEERE)

HPEUHEDH 5721 IFN O T &AW A@AE A S 512 IFN ORTHAEFISH LT b EF T
5EEHIT, BOAMRERDAEANRDET N ETH B,

1) KETOTRFTLEN 058 AR

b DAAs ERBRICT X F TV ENEKIE 21357 5 7 2 VEATOMEZ 4 TH L9,
PEAFREDT O TV 3, Lok A 513, KENT B W THITEE Peg-IFN / RBV #47% T null responder
TdH -7z Genotype LD 21 FlIC6t LTHF 7 57 AEIN / 7T AF 7V ENGREEEZIT - 72 11 4
(group A) &40 55 ZRENET AF T L EIVIZ Peg-IFN / RBV & %08 L 72 10 #1 (group B)
DEAEWE LTS IREMEIZ LIRS 24 B TH - 72,Group A T, 11 It 4 #iI45 sus-
tained virological response (SVR)IZ73 » 72, Genotype B3I TiE Genotype 1a T 9 i 2 il SVR
TH - 7eh, Genotype lb T 2HlE S SVR L -7, —7, group B T, 10 #ih 9 HilA SVR

IZ7 572, ZDFERD S, Genotype 1b &, Genotypela kW &4 754 XN/ FTAFTLENL
PrRBRESE R IIGRICIL 5 T EREN T,

l"\w/ﬁx .

2] BACOTRFTLEN IS 058 RELHERE

BATE, BIHEQERELTY 7 55 AN /T A5 T U EVERRRE 24 BREESOEBRIT
b, COWEBRTIRES, BNAEREYNP AFN/RBV B#E) © null responder 10 fl TH 4
PR ORBR 1TV, Bl TIEEERF TE M 11 flB & U Peg-IFN /RBV 4 B A B4
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4. DAAs 2D IFN 7Y —BE (IFN free regimen)

5@ & ﬁ7’5’7\!:)l/ / 7;@—7 L L:M#W%,ﬁ*@zwm%% <£ I *a-fcsso

; Null responders ;SZ;IF\IX/%]ZX&U %
i?ﬁ& - o a =
LAEES, il (U /W/) [ ) m61 (31* /0) S 5-8“(45: {—5;)
‘PMLL%?J“‘%“}E“ L sas e
;i{?'{f;eﬁ;tﬁé”ié S a 9
{ﬁééo";;g{s{p; S N S R -
e 3 16

‘Hcv R\IA 4‘9&1&5 (SD) 68(0 4:) 6600, 64) o
ALT, sl (SD) o ST9U8) | 45759
Pev—IFN/RBV incligible | e 18

1 PEU'IFN/RBV lntolera,n‘tw‘ »E' S " . - 4 .

k

Null-responder % & Peg- lFN/RB\/ TIEHE, Tmﬁ@i BEERT,

T IIEARTHE 22 Wﬂ?@%ﬁt%&%ﬁo teo BEEBIE, Y757 2EN60mgAE1IBLIE, TAF+7TL
BV 200 mg % 1 B 2 [\l 24 MRS U/, WEAEHOE R L, null responder # 21 #l, IFN /RBV
PR & 7o MRS IR 22 Bl © 2 M 2 N4EHs 61 7%, 63 5%, MBI (5 / %0 8/13, 6/16,
IL28B genotype (rs12979860) (CC/CT) 3/18, 16/6, HCV RNA & (Log IU/mL) 6.8, 6.6 TH -
72 (FR2 )o EEMOTY A IVZNETIE, BERBROEH/ARI 4EE (RVR) 710%, 12:8H
(cEVR) 91%, 24BE £ 723764 TR (EOT) 88%, WREFEK TR 4HE (SVR4) 81%, HEHKT
% 128 E (SVR12) 77%, a7 248 E (SVR2D TT% TH -7z (B3 ) o inEEPIciEtEitL
72 A WV AORE_EFERD IRER (7 1 b XM breakthrough) (3 3 #l, WEERTRIZY AL 2D
AR 1RGN 4 T H - 72, Null responder B, IFN /RBV #F FIERERINE £ 72 (3 #5451
HTlR, wERBROBIEMZERZA TN 4BE (RVR)52%, 86%, 12:8H (cEVR) 91%, 91%,
24 B H & 7o 3IAER TR (EOT) 919, 86%, EF# T 12:8H (SVRI12) 91%, 64%, 1AKET
% 24 B E (SVR24) 91%, 64%T® - 72s Null responder B, IFN / RBV $FFBEEARNE £ 72 1E
TS EETIE SVR A3 null responder BETE D - 7248, #FHFEALERTO M - 72, 72 IFN
OD{mﬂ';xJJ%F WBER T 5 IL28B @ Genotype Bl T, CCEEE CT BETHRERMIEROBHE/ARZIZN
4B (RVR) 74%, 67%, 128E (cEVR) 90%, 92%, 24 BH F /3G EHKTE (EOT)
95%, 83%, 1AEMT# 1288 (SVRI2) 74%, 79%, R T 24 B E (SVR24) 74%, 79% T
Ho7: (B4 ), IL28B @ Genotype BT, HEBICELZRED N7, COLIIKTITI X

113

- 201 -



HCV RNA[2MH{LZE (ITT)

91
39/43)
90 d I V2 Y

804 - (30{(’)4‘%) ws (?gf’f}@

2z ; ] |
g g 504! SUSRUOU A S -
O i | i
: i H
T 20 - e [P P |
L

Week4  Week12  Endof  SVR
(RVR) (cEVR) treatment

, TOS5REN 1T RAFTTVENGREEORD AL ZAZhER (58 1RER) (1)
HCV RNA [BMEALZEZE ITT TR U,

End of reatment : 24 B EFEIE TS LU LR

ITT : intention to treat analysis, SVR : sustained virological response

HCV RNA[E{{kE (TT)
| Genotype CC (N = 19) { | Genotype CT (N = 24)

80 s ERE -«»7':.4:-"-- - >~~>-~~~~§ ARRERETEEES E B !‘74 ~:-'Z'{:,);x," .-

gl 8T -
60 - R R e
40 - |
20 e
0l ‘

HCV RNA (L5
(% of patients)

i

Week 4 Week 12 End of SVR
(RVR) (cEVR) treatment

LTS HRENI TFRFTUVEIHREBEEDORY AL AR (B 18R8%) (2)
HCV RNA BETE{LEE : 1L28B Genotype Bl CIEM{LEICEAZROEN 2 1=,

EW /T AF 7V EVBE AR, IFN /RBV §f FEEOIEHR EEEG] < & 5 null responder FEH]
AV =720 YOFERTELOAMES 2B AEBRFUCEFTONRERD T, SHITT v
Y —7 20 DIGEMRICEGRT 5 1L28B @ Genotype I HBFREC BORIRAH D2, — /¥ 7
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4. DAAs 2& B IFN 7 —E5% (IFN fres regimen)

. aavaxt»/7z#7Vtwﬁ%%ﬁmﬁW®%§(%m@ﬁ%)

non-responders Peo IFN/RBV ;
{ - o ERE, xmfﬁﬁﬂj
i EOR i 87 135 |
W, PRE(LYY) 0@ | 6T
"iﬁﬂ /K& o éé/zlé I Y Y
iéiii””kum,y_uawwm«w_M«"EnW“M" B e T
HQ&BG&mm@e‘”muuuwwf“_”"”""Wmmmmmwmﬁﬁ"'—““"mmw
- (1s12979860) ;
R e e
- R mmwwﬁwn_mgém s
% B Rl e WB.AHHWMAWH,A,n.MHﬂuiﬂmuww_“u
§ﬁ£VRVA QQ@m(QDM‘El; §é@4hri“  : 66@5@ B
‘Peo-IF\I/RBV ineligible | 100
Peo~IFTJ/I{B\/1niolelant 'éun e ) |
Non-responder % & Peg- !FN/RBVH?FT“] &Tfﬁ% Tiﬁﬁﬁ@‘}@ “% T@‘ |
(ks L)

SEAEN )T ZF 7L E M RREEG P 3 (C Y LY bR, ALT RS T - 7275,
ZOERPOBEWEFHREMZ L OMNRETH D, MERHOAFEIRIN TN,
=, U IIREN /T AF TV ENVFRREOERERARIIA TR, HBERO HCV Sia1#
FCHENCHT AT AV ADHESHESN TSN ", a7 7T —EHEETHITRFT
VEWOTEZER & LT DI6SA/E/V 0338 51, NSHA MERTHB5 7 5 4 2 ENVDOMEE
RELUTLIM/V & YISHMRHD SN T B BRI 7 Flrp 5 fl CraBRIaeiicy 7 5 7 &
EVOTHHZERZRZD T, U UREEOZEERZFIBTNICRD TOoH SVR T - 72GEFNIE 5
Pl SN, i, BFEARDP THITE, BERFOS 755 ACNET AT TV ENDISETR
D b T TEDMED - 7208, o SVRIEF TS b T THEOEWEFNE (B 5N TN,
WHATIE, 9735726/ TAF 7V ENVIFRBEEOE LHEOEHRSThh Y, WE
EAOETERIE, non-responder BE8T A, IFN /RBV #fHEEANE E 3N ERAE 135 #lTz
NZNAERS 60 5%, 64 %, MBI (5B / £) 39/48, 38/97, IL28B Genotype (rs12979860) (Cc/CT,
TT) 16/171, MﬂlkaRNAzﬂmomﬁmﬂes66?%Ot(§3)o§ﬁW®ﬁ@4wz
METR, BEBEEHOBIENRE 4EE (RVR) 75.2%, 12:8E (cEVR) 91.0%, 2458H 72k
B TR (EOT) 92.3%, BEXRTH 4:8E (SVR4)88.7%, HEHKTH# 12:8H (SVR12)85.1%,
IR T % 24 B H (SVR24) 84.7% Td - 7 (B 5 )s Non-responder B, IFN /RBV ffREER
A F 70 I E AR GIEE T OIFER T % 24 B HEH/LR(SVR2)1Z, TN Z480.5%,874%TH -
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HCV RNA 2I#EZR (ITT)

90 059
90 { w5 e a3 -
s 804 (167/202) ‘ - ;
i“@ 70 4 ;’“”m i § b
=g s
R E;,j 60 - i ; i . e
<t g 50 4 I SR L oo ,,,,,,
% 540 - e e e
i 204 - ’ |
10_ : ‘, - e
0 ; . T i ¥ 1 ‘ T § I 1
Week 4 Week 12 End of SVR u
(RVR) (cEVR) treatment

OS5 REN T AFT U EIFREEOTD AL AR (5 I 185 ER)
HCV RNA BEIE{LZ=21TT TRUL,

End of reatment : 24 SBERET B 5 L U L5

ITT : intention to treat analysis, SVR : sustained virological response

(ZEk 8 &)

72o B SICJFRRZTERI T, 90.9% (20/22) @ SVR 24 TH - 72, F 72 IL28B @ Genotype HI T,
CCHEE CT, TTHTIHHHE T % 24 B E (SVR 20) 135N £ 84.5%, 84.8% Tdh »7z, TDIED,
ARG, CEERL, PllGEED HCV RNA S THEBRIRICEEZRD 12 » 1o WEFMTERIZY AV 2D
ik A 58 7OREMIE non-responder B, IFN / RBV #FFHFHENINE £ 7o 3ANEEGITET, ThEh 6
1 (7.99%), 1141 (8.5%) TdH » 7o WREEHITIEMAL Uic™ A )V Z DT _LF 27w 7ofE il (o 4 b2
ZE) breakthrough) (% non responder #, IFN /RBV B I RIHE £ 3 AEBHETENE
1091 (11.5%), 441 (3.0%) Tdh -7z F BB T HCV RNA BHEFISEnEN 1H], 2
Th >t =77, 5755 AEN /T AFT L ENGFEEO PILGIE 1141(5.0%) T AST ALT
fii 548 10 B, TEFEFAESIAE 1 PITH - 72.Grade 3/4 OFEFLIZ 1341(5.9%) THD SN izhs,
SBUAEE, TR, FEIL EMETH -7z, Grade 3/4 @ ALT D _-FHITIRRIEFHEBE LT ALT
EEEEE LT,

U5 AN )T AFTVEIHREEORE IR TD 34 ﬁj@?é%"é?ﬁﬁm{&m:l 29 T, 5
FEBRIATIIC NSSA S D L3IIM/V 2723 YOSH O 7 3 J BEE BN SNTie o FIIRIRRTIC
NSSA #IHD L3IIM/V £ YISH O T 3V BZERENED S Tiiz 37T, non-responder
B 14 fldh 4 P78 SVR24 1272 b, 1PN /RBV AR BRI ZT & 7o 3 AN BHARE 23 61 <1 11 4l
SVR24 1278 - 72 IRTEBAIGEE NS3 $HI D DI6SE O 7 3/ MEEZAD M 2HITH - 7278,
LPBSVR IZ 5 7ce —7, IBREQ IV T IAT Y ZAOKRFTE, BUULDI VTS A4T

AT SVR24 13 92.7% (179/193) TH » 7243, 95% KM Tid 31.096 (9/29) TH -7, LML 95%
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4. DAAs 242 IFN 77U —&5A (IFN free regimen)

KD TZA4T Vv ATH 272 29 Pl 15 PIBRNRAT5 TORIEFITH - 72,

EHIRERCK, TYT (B, BED), A-ZX I UTREERRLITONCT 7S5 RAENL
T A>TV ENGHERS TR BREN#RE SN Genotype 1b B CEHEHEF 4% Lo
FFEZEREGI 25 & L TiTh o Z OREFRIFFE T, naive T 90% (182/205), Fil&HE Peg-IFN
/RBV @ non-responder T 82% (168/205), IFN /RBV #AFERHE T 7o (A EHEHIT 829
(192/235) D SVR B TH -7 EHESIN T 5, AST « ALT fELEFIC X 2BMERA PR ILHNIZ, &
TENEN3I%, 1%, 1%THOHREHE BFEMRIIATHIZERESN TS,

3 ZOMo IFN 7 U~

NS5B 0%l 7 Fu 7D AR A 5 —FHEIE TH 5 sofosbuvir & NSHA HEIETH 5 ledipas-
vir ® U SE Y R U 7iAE O BUE S #ES s SHRE XN TS, Genotype 1 21D naive ® C 5
BT JSREGIT sofoshuvir & ledipasvir & U /N E Y W % 723 JEHH T 12 BRI & 7213 24 M

B URRENREEN TS ", Sofoshuvir & leclipasvix ¢ 512 BT 99%, U NEY UHRE
BT 97%, sofosbuvir & ledipasvir #2524 BT 98%, U /NE U VA 24 BEREFET 99%
@D SVRI2ZETH - 1z, FIEERIT Genotype 1 B THITAE Peg-IFN & Y NE Y VL (7o
77 —EHHEIEGH H O OFEM b &) TOIEERHNT T B sofoshbuvir & ledipasvir ORI LG
bIEIN TS, Sofoshuvir & ledipasvir #% 5 12 BB T 94%, U SV VO 12 B E

T 969, sofosbuvir & ledipasvir % &5 24 # M B T 99%, U /N Y » HF 24 H R EE T 99% @
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Background: Daclatasvir-containing regimens have the
potential to address limitations of current regimens
combining peginterferon alfa and ribavirin with first-
generation protease inhibitors for treatment of chronic
HCV genotype 1 infection. ,
Methods: In this randomized, double-blind study, 27
Japanese treatment-naive patients received once-daily
daclatasvir 10 mg or 60 mg or placebo, each combined with
peginterferon alfa-2b/ribavirin; 18 prior null (n=9) or partial
(n=9) responders received the same daclatasvir-containing
regimens without a placebo arm. Daclatasvir recipients with
protocol-defined response (HCV RNA<15 {U/ml at week 4,
undetectable at week 12) were treated for 24 weeks; those
without protocol-defined response and placebo recipients
continued treatment to week 48.

Results: Sustained virological response 24 weeks post-
treatment (SVR,,) was achieved by 66.7%, 90.0% and

62.5% of treatment-naive patients in the daclatasvir
10 mg, 60 mg and placebo groups, respectively. Prior
non-responders had more frequent virological failure;
22.2% and 33.3% of daclatasvir 10 mg and 60 mg
recipients, respectively, achieved SVR, . Adverse events
were similar across groups and were typical of peginter-
feron alfa-2b/ribavirin. Pyrexia, headache, alopecia,
decreased appetite and malaise were the most common
adverse events; two daclatasvir recipients.discontinued
due to adverse events.

Conclusions: Daclatasvir 60 mg combined with
peginterferon alfa-2b and ribavirin achieved a high
rate of SVR,, in treatment-naive patients with HCV
genotype 1 infection, with tolerability similar to that
of peginterferon alfa-2b/ribavirin alone. However,
regimens with greater antiviral potency are needed for
prior non-responders.

Introduction

The advent of direct-acting antivirals (DAAs) marks a
significant advance in the treatment of chronic HCV
infection. Regimens containing the non-structural
protein 3 (NS3) protease inhibitors telaprevir and
boceprevir, as well as multiple investigational agents,
have demonstrated significantly increased rates of
sustained virological response (SVR) compared with
peginterferon alfa/ribavirin (alfa/RBV) alone [1]. SVR
rates of 68-75% have been achieved with alfa/RBV

©2014 International Medical Press 1359-6535 (print) 2040-2058 (online)

combined with boceprevir or telaprevir in treatment-
naive patients with HCV genotype 1 infection (2,3],
although efficacy is lower in patients who previously
failed alfa/RBV therapy [4,5].

Initial experience with regimens containing telaprevir
or boceprevir has, however, identified several limiting
characteristics that emphasize the need for contin-
ued development of alternative DAAs. Telaprevir- and
boceprevir-containing regimens have complicated
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dosing schedules and are associated with frequent
adverse events such as rash and anaemia [2-5]. In addi-
tion, telaprevir and boceprevir have frequent drug—
drug interactions with other medications, potentially
limiting utility for patients with concomitant medi-
cal conditions, and their efficacy has been established
only in HCV ‘genotype 1 infection [6,7]. Compounds
from alternative mechanistic classes offer potential for
greater and broader antiviral potency to include HCV
genotypes 2, 3 and 4, as well as improved tolerability,
more convenient dosing schedules, reduced risk of drug
resistance and reduced potential for drug-drug interac-
tions [8]. Agents of new mechanistic classes with non-
overlapping resistance profiles allow development of
DAA combinations that may be effective for patients
resistant to current NS3 protease inhibitors.

Daclatasvir (BMS-790052) is a first-in-class non-
structural protein 5A (NS5A) replication complex
inhibitor with picomolar potency and activity against
HCV genotypes 1 to 6 [9]. Daclatasvir has a human
pharmacokinetic profile consistent with once-daily
dosing and has shown potent antiviral activity in
Phase I clinical studies {10]. Daclatasvir has been well
tolerated in combination with alfa/RBV in clinical
studies, with an adverse event profile similar to that of
alfa/RBV alone [11,12]. In a previous Phase Il study in
patients with chronic HCV genotype 1 infection, 83%.
of patients achieved SVR following a 48-week regimen
of daclatasvir 60 mg once daily combined with stand-
ard peginterferon alfa-2a/RBV (alfa-2a/RBV) [12].

We assessed the efficacy and safety of daclatasvir
in combination with peginterferon alfa-2b (alfa-2b;
Peglntron) and RBV in Japanese patients with chronic
HCV genotype 1 infection, including HCV treatment-
naive patients and patients who previously failed to
achieve SVR following alfa/RBV therapy (null and par-
tial responders). The response-guided design assessed
whether a shorter 24-week course of therapy was suf-
ficient for daclatasvir recipients who achieve early viro-
logical milestones.

Methods

Study design

In this five-arm, double-blind, randomized Phase Ila
study (ClinicalTrials.gov identifier NCT01016912),
enrolled patients were either naive to treatment with
interferons and DAAs aciive against HCV or had
prior non-response to alfa/RBV, defined as failing to
achieve a 2 log,; reduction of HCV RNA at week 12
{null responder) or having never achieved undetectable
serum HCV RNA after at least 12 weeks of therapy
(partial responder) [13]. Treatment-naive patients were
randomly assigned (1:1:1) to receive once-daily oral
daclatasvir 10 or 60 mg or placebo, each in combination

492

with subcutaneous alfa 60 to 150 pg once weekly and
twice-daily oral RBV 600 to 1,000 mg/day. Alfa and
RBV doses were determined by body weight in accord-
ance with Japanese label recommendations. Prior non-
responders were randomly assigned (1:1) to receive the
same daclatasvir-containing regimens but there was no
placebo arm for this group because of the known very
poor responsiveness of these populations to retreat-
ment with alfa/RBV.

Patients were treated for 24 or 48 weeks. Randomized
treatment assignment was double-blind and placebo-
controlled for daclatasvir in the first 24 weeks. The study
was unblinded at week 24 and conducted subsequently
as open label. Patients receiving daclatasvir-containing
regimens stopped treatment at week 24 if they achieved a
protocol-defined response (PDR}), defined as HCV RNA
below the assay limit of quantitation (<15 IU/ml) at
week 4 and undetectable at week 12; daclatasvir recipi-
ents without PDR continued treatment to week 48. All
placebo recipients were treated for 48 weeks.

The study protocol and informed consent were
approved by an independent ethics committee and
institutional review boards at each participating site
prior to study initiation. The study was designed and
conducted by the sponsor (Bristol-Myers Squibb) in
collaboration with the principal investigators, and was
conducted in compliance with the Declaration of Hel-
sinki, local regulatory requirements and Good Clinical
Practice, as defined by the International Conference on
Harmonisation.

Patients

Patients were enrolled in six academic clinical
research centers in Japan between December 2009
and February 2010. Enrolled patients were men and
women, aged 20-70 years, with chronic HCV geno-
type 1 infection and HCV RNA>10° IU/ml. Women of
childbearing potential must have been using effective
methods of contraception due to the contraindication
of RBV for women who are pregnant or who may
become pregnant. *

Patients were excluded if they had evidence of liver
cirrhosis by laparoscopy, imaging studies or liver biopsy
within 24 months prior to screening, history or evidence
of hepatocellular carcinoma or other chronic liver dis-
ease; coinfection with HBV or HIV; haemoglobinopa-
thies or other diagnoses associated with increased risk
of anaemia; or other medical, psychiatric or social rea-
son rendering the individual inappropriate for study
participation. Patients were also excluded if they had
been exposed to any investigational drug or placebo
within 4 weeks prior to dosing, or had any previous
exposure to new or investigational HCV therapeutic
agents. Exclusionary laboratory parameters included
alanine aminotransferase 25x upper limit of normal,
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total bilirubin 22 mg/dl, international normalized ratio
>1.7, albumin £3.5 g/dl, haemoglobin <12 g/dl, white
blood cell count <4x10%1, absolute neutrophil count
<1.5x10%1, platelet count <100x10%l or creatinine
clearance <50 ml/min. Prohibited medications included
proton pump inhibitors and moderate or strong induc-
ers or inhibitors of CYP3A4.

Safety and efficacy assessments

Assessments that included HCV RNA, physical
examination, adverse events, laboratory tests, preg-
nancy test and concemitant medications, were con-
ducted at screening, study day 1 (baseline), weeks
1,2, 4,6, 8 and 12, then every 4 weeks untl the
end of therapy, and post-treatment weeks 4, 12 and
24. Twelve-lead electrocardiograms were recorded at
screening and on-treatment weeks 4, 12, 24 and 48.
Serum HCV RNA was determined centrally using the
COBAS TagMan HCV Auto assay (Roche Diagnos-
tics KK, Tokyo, Japan), lower limit of quantitation
=15 TU/ml. HCV genotype was determined at a cen-
tral laboratory by PCR amplification and sequencing.
IL28B genotype was determined by PCR amplifica-
tion and sequencing of the rs12979860 single-nucle-
otide polymorphism.

Efficacy end points
The primary efficacy end point was the proportion
of patients with HICV RNA undetectable at weeks
4 and 12 on-treatment (extended rapid virological
response [eRVR]). Secondary end points included the
proportions of patients with undetectable HCV RNA
at week 4 (rapid virological response [RVR]), week
12 (complete early virological response [¢EVR]) and
post-treatment weeks 12 (SVR ) and 24 (SVR,,).
HCV resistance testing was performed on stored
specimens by PCR amplification and population
sequencing of the HCV NSSA domain. Resistance
testing was performed on all samples at baseline and
on samples indicative of virological failure when
HCV RNA was 21,000 IU/ml. Virological failure was
defined as either <2 log,, HCV RNA decrease from
baseline at week 12, virological rebound (HCV RNA
detectable on treatment after previously undetect-
able or 21 log,, increase in HCV RNA from nadir)
or detectable HHCV RNA at end of therapy or post-
treatment in patients with undetectable HCV RNA at
end of therapy (relapse).

Sample size and statistical analysis

With the target sample size of eight patients per treat-
ment group, a safety event occurring at an incident rate
of 19% with 80% probability could be detected. Ran-
domization was conducted by the sponsor at a central
randomization centre. Patients were randomly allocated
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to treatment groups; investigators received treatment
kit assignments by fax from the randomization centre
for eligible screened patients, Categorical variables were
summarized using counts and percentages; continuous
variables were summarized with univariate statistics. Cls
were two-sided with an 80% confidence level. Cls for
binary end points were exact binomial, whereas the Cls
for continuous end points were based on the normal dis-
tribution. All statistical analyses were conducted using
SAS/STAT Version 8.02 (SAS Institute, Cary, NC, USA).

Results

Patient characteristics and disposition

A total of 51 patients were screened; 6 were excluded due
to abnormal thyroid function, history of cholecystectomy,
ventricular archythmia or white blood cell count <4x10%/1
(3 patients), respectively. Twenty-seven treatment-naive
patients and 18 prior non-responders met study criteria
and were randomized and treated (Table 1). All patients
were Japanese; other than an imbalance in gender dis-
tribution and older age in non-responders, baseline
characteristics were similar across treatment groups.
Although the study permitted any HCV genotype 1 sub-
type, all enrolled patients had genotype 1b, reflecting the
high proportion of this subtype in Japan [14]. The non-
responder group included nine null responders and nine
partial responders, with similar distributions in the two
treatment arms. Prior non-responders were primarily
(16/18 patients) IL28B genotypes CT or TT as expected
for this population; 18 of the 27 treatment-naive patients
were genotype CC, consistent with the overall distribu-
tion of IL28B genotypes in Japan [15,16]. However,
there was an imbalance of IL28B genotypes (CC versus
CT/TT) among the three treatment-naive groups, with
six, one and two patients with non-CC genotypes in the
daclatasvir 10 mg, daclatasvir 60 mg and placebo groups,
respectively.

The 24-week double-blind phase was completed by
38 of 45 patients. Two treatment-naive patients, one
each from the daclatasvir 10 mg and 60 mg groups,
discontinued due to neutropenia (week 12) and depres-
sion (week 20), respectively. Five patients discontinued
due to lack of efficacy (viral breakthrough), including
one treatment-naive patient (daclatasvir 10 mg group)
and four non-responders (one in the daclatasvir 10 mg
group and three in the daclatasvir 60 mg group).

Four patients (three in the daclatasvir 10 mg group
and one in the daclatasvir 60 mg group) discontinued
open-label treatment between weeks 36 and 45 due to
lack of efficacy (viral breakthrough). Eleven patients
had reduction of alfa-2b dose, including two, six and
three patients in the placebo, daclatasvir 10 mg and
daclatasvir 60 mg groups, respectively. Thirty-three
patients had RBV dose reductions, including 7, 14
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Table 1. Baseline demographic and disease characteristics

Treatment-naive

Non-responders

Placebo +
alfa-2b/RBV (n=8)

DCV 10 mg +
Baseline parameter

alfa-2b/RBV (n=9)

DCV 60 mg +
alfa-2b/RBV (n=10)

DCV 10 mg + DCV 60 mg +
alfa-29/RBV (n=9) alfa-2b/RBV (n=9)

Median age, years (range) 50 (42-66) 51 (21-68)
Male, n (%) 4 (50) 2 (22)
HCV genotype 1b, n (%) 8 (100) 9 (100}
Mean HCV RNA, log,, [U/ml (st) 6.9 (0.54) 6.6 (0.44)
Response to prior alfa/RBV

Null response, n (%) N/A N/A

Partial response, n (%) N/A N/A
IL28B genotype (rs12979860)

CC.n 6 3

Cln 2

T, n 0 0

55 (36-66) 58 (48-67) 63 (42-70)
6 (60) 3(33) 3(33)

10 (100) 9 (100) 9 (100)
6.5 (0.81) 6.8 (0.54) 6.8 (0.57)
N/A 4 (44) 5 (56)

N/A 5 (56) 4 (44)

9 0 1

1 7° 7

0 1

/1288 genotype not available for one non-responder recipient of daclatasvir (DCV) 10 mg. N/A, not available; alfa-2b/RBV, peginterferon alfa-2b/ribavirin.

and 12 patients in the placebo, daclatasvir 10 mg and
daclatasvir 60 mg groups, respectively.

Virological response

In treatment-naive daclatasvir recipients, HCV RNA
levels declined rapidly after initiation of therapy, with
HCV RNA becoming undetectable by week 4 (RVR) in
77.8% and 80% of patients in the daclatasvir 10 mg
and 60 mg groups, respectively, compared with none
in the placebo group {Table 2). The primary efficacy
end point, eRVR, was achieved by 66.7% and 80.0%
of patients in the daclatasvir 10 mg and 60 mg groups,
respectively, versus 0% in the placebo group.

PDR was achieved by 7 of 9 (77.8%) and 10 of 10
(100%) treatment-naive patients in the daclatasvir
10 mg and 60 mg groups, respectively; these patients
completed treatment after 24 weeks. HCV RNA was
undetectable at the end of therapy (week 24) in 10 of
10 {100%) daclatasvir 60 mg recipients with PDR and
in 6 of 7 (85.7%) daclatasvir 10 mg recipients with
PDR. SVR,, was achieved by 6 of 7 (85.7%) daclatasvir
10 mg recipients with PDR and by 9 of 10 (90.0%)
daclatasvir 60 mg recipients with PDR. Overall, in
the combined group of treatment-naive patients with
PDR (24 weeks of therapy) or without PDR (48 weeks)
SVR,, was achieved by 66.7% and 90.0% of patients
receiving daclatasvir 10 mg and 60 mg, respectively,
compared with five of eight (62.5%) treatment-naive
placebo recipients after 48 weeks of therapy. Two
treatment-naive daclatasvir 10 mg recipients failed to
achieve PDR; neither achieved SVR following 48 weeks
of therapy.

Viral suppression was less pronounced in prior non-
responders. The primary efficacy end point, eRVR,
was achieved by 55.6% and 22.2% of patients in the
daclatasvir 10 mg and 60 mg groups, respectively;

464

SVR,, was achieved by 22.2% and 33.3% of these
patients. PDR was achieved by 55.6% and 33.3% in
the daclatasvir 10 mg and 60 mg groups, respectively
(Table 2). Although all eight non-responders with PDR
had undetectable HCV RNA through the end of ther-
apy (week 24), among these patients only two of five
{40.0%) daclatasvir 10 mg recipients and two of three
(66.7%) daclatasvir 60 mg recipients achieved SVR,,,
with the remaining patients experiencing post-treat-
ment relapse. PDR was not achieved by four of nine
and six of nine non-responder recipients of daclatasvir
10 mg and 60 mg, respectively; at the end of post-treat-
ment follow-up, none of four and one of six of these
patients achieved SVR, .

In treatment-naive -patients, HCV RNA was unde-
tectable at week 12 (cEVR) and post-treatment week
24 (SVR,,) in 100% of daclatasvir recipients with

- IL28B genotype CC (rs12979860; three of three and

nine of nine daclatasvir 10 mg and 60 mg recipients,
respectively). Response rates were lower in patients
with IL28B genotype CT: SVR,, was achieved by three
of six treatment-naive patients with genotype CT in
the daclatasvir 10 mg group; the single daclatasvir
60 mg recipient who failed to achieve SVR,, was also
genotype CT.

Virological failure

Virological failure of all types was less frequent in
treatment-naive patients than in non-responders.
Treatment-naive recipients of daclatasvir 60 mg had
the lowest rate of virological failure and no on-treat-
ment viral breakthrough. Breakthrough occurred in
one treatment-naive patient receiving daclatasvir
10 mg and in one placebo recipient, and one daclatasvir
10 mg recipient had detectable HCV RNA at the end
of treatment (Table 2). Four treatment-naive patients

©2014 International Medical Press
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Table 2. Virological outcomes

DCV and peginterferon/RBV for HCV genatype 1

Treatment-naive

Prior non-responders

Placebo (n=8)

DCV 10 mg (n=9)

DCV 60 mg (n=10)

DCV 10 mg (n=9)

DCV 60 mg {n=9)

All patients

HCV RNA undetectable
week 4 (RVR)

HCV RNA undetectable
week 12 (cEVR)

HCV RNA undetectable
weeks 4 and 12 (eRVR)
HCV RNA undetectable,
EOT

SVR,,

Viral breakthrough®
Post-treatment relapse”
Patients with PDR

HCV RNA<15 tUfml at

0/8 {0; 0.0, 25.0)

5(¢ (62.5; 34.5, 85.3)
0/6 (0; 0.0, 25.0)

718 (87.5; 69.4, 98.7)
5/8 (62.5; 34.5, 85.3)
1/8 (12.5)

2/8 (25.0)

0/8 (0; 0.0, 25.0)

719 (77.8; 51.0, 93.9)
719 (77.8; 51.0, 93.9)
6/9 (66.7; 40.1, 87.1)
7/9 (77.8; 51.0, 93.9)
6/9 (66.7; 40.1, 87.1)
19 (1.1

119 (11.1)

719 (77.8;51.0,93.9)

8/10 (80.0; 55.0, 94.5)
10/10 (100; 79.4, 100.0)
8/10 (80.0; 55.0, 94.5)
10/10 (100; 79.4, 100.0)
9/10 (90.0; 66.3, 99.0)
0/10 (0)

1/10 (10.0)

10/10 (100; 79.4, 100.0)

5/9 (55.6; 30.1, 79.0)
59 {55.6; 30.1, 79.0)
5/9 (55.6; 30.1, 79.0)
5/9 (55.6; 30.1, 79.0)
2/9(22.2; 6.1, 49.0)
419 (44.4)

3/9 (33.3)

5/9 (55.6; 30.1,79.0)

3/9(33.3;12.9, 59.9)
5/9 (55.5; 30.1, 79.0)
2/9 (22.2; 6.1, 49.0)

5/9 (55.6; 30.1, 79.0)
3/9 (33.3;12.9, 59.9)

4/9 (44.4)
29 (22.2)

week 4, undetectable
at week 12 (PDR)

3/9 (33.3; 129, 59.9)

HCV RNA undetectable, - 6/7 (85.7) 10/10 (100) 5/5 (100) 3/3 (100)
EQT®

SVRN“ - 6/7 (85.7) 9/10 (90.0) 2/5 (40.0) 2/3 (66.7)
Post-treatment relapse® - 1/7 (14.3) 1/10 {10.0) 3/5 (60.0) 3(33.3)

Data are end point (nftotal n [%; 80% CI]) unless otherwise indicated. “Data are end point (nftotal n [%]). cEVR, complete early virological response; DCV, daclatasvir;
EOT, end of treatment; eRVR, extended rapid virological response; PDR, protocol-defined response; RVR, rapid virological response; SVR,, sustained virological response 24

weeks post-treatment,

relapsed post-treatment, including two placebo
recipients and one in sach daclatasvir group. In non-
responders, four patients in each treatment group
experienced viral breakthrough and five relapsed
post-treatment (three receiving daclatasvir 10 mg,
two receiving daclatasvir 60 mg; Table 2).
NSSA-L31M/V and/or NSSA-Y93H, which are the
predominant genotype 1b NSSA polymorphisms associ-
ated with daclatasvir resistance, were detected at base-
line in three of the seven daclatasvir recipients with
virological failure [17]. NSSA-L31M/V-Y93H variants
were detected post-failure in the four treatment-naive
daclatasvir recipients with virological failure. Emerging
NSSA variants were more variable in the 13 prior non-

responders who failed treatment, and included L31V/ ‘

M/V-Y93H, R30Q/A92K, AP32 and L31F-AP32. Most
patients with virological failure had non-CC IL28B
genotypes, including all 4 treatment-naive daclatasvir
recipients, 1 of 3 treatment-naive placebo recipients and
11 of 13 non-responders (data missing for 1 patient).

Safety

The most frequent adverse events were pyrexia,
headache, alopecia, decreased appetite and malaise
(Table 3). There were no consistent differences in
adverse events between groups receiving placebo or
either dose of daclatasvir. Frequencies of grade 3 or
4 adverse events were comparable across treatment
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groups; the majority of events were cytopenias.
There was one serious adverse event (gastroenteri-
tis of moderate intensity) in a non-responder treated
with daclatasvir 10 mg combined with alfa-2b/RBV;
the event occurred during treatment week 24 and
resolved within 8 days without treatment, coincident
with the end of study therapy. There were no deaths.

Two adverse events led to discontinuation of study
treatment in naive patients: neutropenia (daclatasvir
10 mg + alfa-2b/RBV) and depression (daclatasvir
60 mg + alfa-2b/RBV group); both events resolved
post-treatment without intervention. There were no
consistent differences in haematological or laboratory
abnormalities between groups receiving placebo or
daclatasvir (Table 4); most abnormalities were mild or
moderate in intensity (grade 1 or 2).

Discussion

Clinical outcomes with current telaprevir- and
boceprevir-containing regimens can be limited by
frequent virological failure, poor tolerability, com-
plicated dosing schedules and drug~drug interactions
with other medications [2-5]. Qur results and other
clinical findings suggest that daclatasvir, in combina-
tion with alfa/RBV and/or other DAAs, may offer a
viable alternative to regimens containing first-genera-
tion NS3 protease inhibitors [12,18,19].
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Table 3. Adverse events occurring in >25% of patients in any treatment group

Treatment-naive

Non-responders

Grade 1-4 adverse event Placebo (n=8) DCV 10 mg (n=9)

DCV 60 mg (n=10) DCV 10 mg (n=9) DCV 60 mg (n=9)

Pyrexia

Headache
Alopecia
Decreased appetite
Malaise

Pruritus

Anaemia
Nasopharyngitis
Lymphopenia

Rash

Diarrhoea
Injection site pruritus
Fatigue
Neutropenia

Back pain
Stomatitis
Abdominal discomfort
Constipation
Nausea

Dysgeusia
Insomnia

Cheilitis

Arthralgia

WO = O W W e WO W= NG W NS N
NN NO — = N WO O WWNNONWN®WWO®

O W W W = = LW W N W W s W W NN W N W
OO0 O WN = = = R WRNWOWOoR = NN
OO0 0 ON—= = OO0 = - = = NNOOO =N w

Data are n. DCV, daclatasvir.

Table 4. On-treatment haematological and laboratory abnormalities

Treatment-naive,
placebo (n=8)

Treatment-naive,
DCV 10 mg (n=9)

Treatment-naive, Non-responders,
DCV 60 mg (n=10) DCV 10 mg (n=9)

Non-responders,
DCV 60 mg {n=9)

Event Any grade Grade 3/4 Anygrade  Grade 3/4

Any grade Grade 3/4 Anygrade Grade 3/4 Anygrade Grade 3/4

Anaemia
Neutropenia
Leukopenia
Thrombocytopenia
Lymphopenia

Low albumin
Elevated ALT
Elevated AST
Elevated bilirubin
Elevated lipase

- W OO NNW, O
OO0 0O DO OO = =
0T R = W W A NN
O o OO = A O

N O O WS U Ul ®
OO0 00 0O WO o N =
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Data are n. ALT, alanine aminotransferase; AST, aspartate aminotransferase; DCV, daclatasvir.

This study demonstrates that the combination of
daclatasvir and alfa-2b/RBV provides more rapid
virological response than alfa-2b/RBV alone. A high
proportion of treatment-naive patients receiving
daclatasvir and alfa-2b/RBV achieved PDR and quali-
fied for 24 weeks of therapy, including all 10 patients
receiving daclatasvir 60 mg. PDR was generally pre-
dictive of SVR,,: 15 of 17 treatment-naive daclatasvir
recipients with PDR subsequently achieved SVR,,. In
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the control arm, 62.5% of patients achieved SVR,, fol-
lowing 48 weeks of therapy with alfa-2b/RBV. Rates
of SVR,, SVR, and SVR,, correlated well at the 60 mg
dose of daclatasvir in both treatment-naive patients and
non-responders, suggesting that late relapses are infre-
quent with this regimen.

The overall SVR,, rate of 90% in treatment-naive
patients receiving the daclatasvir 60 mg regimen com-
pares favourably with SVR rates reported for telaprevir
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and boceprevir in global registration studies, and was
achieved with a shorter six-month therapeurtic regi-
men [2,3]. This 90% response rate is similar to the 83%
and 90% SVR,, rates achieved with regimens combin-
ing telaprevir with alfa-2b/RBV in generally similar
Japanese populations of patients with HCV genotype
1b infection and IL28B genotype TT (rs8099917) or
CC (rs12979860) [20,21]. Outcomes in treatment-
naive patients in the present study are comparable to
the 100% SVR,, rate (8/8 patients) achieved in a paral-
lel study where a similar patient population received
daclatasvir 60 mg combined with alfa-2a/RBV [18].
However, cross-study comparisons and small patient
numbers do not support definitive conclusions concern-
ing outcomes with alfa-2a versus alfa-2b. The 90%
SVR,, rate achieved with the daclatasvir 60 mg regimen
in treatment-naive patients is comparable to the §3%
SVR,, rate achieved with 48 weeks of treatment with
daclatasvir 10 or 60 mg + alfa-2a/RBV in US/European
patients with predominantly HCV genotype 1a infec-
tion [12]. In a recent Phase IIb study with a response-
guided design similar to that applied in this study, 87%
of patients with genotype 1b infection achieved SVR,
after 24 or 48 weeks of therapy with daclatasvir 60 mg
in combination with alfa-2a/RBV; however, SVR , was
achieved by a lower percentage of patients (58%) with
genotype la [19]. For daclatasvir 10 mg recipients in
the present study, the overall SVR,, rate was 66.7%.
This lower rate, compared with results achieved with
daclatasvir 60 mg, was attributable to a reduced early
virological response and a higher rate of virological
failure, and provides additional support for selection of
the 60 mg dose of daclatasvir for further evaluation in
Phase I studies.

Results suggest that IL28B genotype may influence
outcomes with this regimen, although data are limited.
All 12 treatment-naive daclatasvir recipients with CC
genotype achieved SVR,,, compared with 3 of 7 (43%)
patients with non-CC genotype. However, three of the
four treatment-naive patients with non-CC genotypes
who failed to achieve SVR received the lower 10 mg
dose of daclatasvir, which may have been a factor in
non-response. Further study is needed to determine the
possible influence of IL28B genotype on outcomes with
this regimen. Data from other studies in which DAAs
were combined with alfa/RBV suggest that the mag-
nitude of IL28B effect is generally reduced with more
potent regimens [22]. Only one patient in the non-
responder cohort had CC genotype, precluding assess-
ment of IL28B effects in this population.

Because of higher rates of on-treatment and post-
treatment virological iailure, a lower proportion
of patients with prior non-response to alfa/RBV
achieved PDR and SVR,, compared with treatment-
naive patients. SVR,, wes achieved by 33.3% of prior

Antiviral Therapy 19.5

DCV and peginterferon/RBV for HCV genotype 1

non-responders receiving daclatasvir 60 mg, compara-
ble to results achieved with telaprevir- or boceprevir-
containing regimens after 48 weeks of therapy [4,5].
Results suggest that virological failure in this study was
predicted primarily by host alfa/RBV responsiveness.
The non-responder population in this study had pre-
viously shown poor response to alfa/RBV; 50% were
prior null responders. All but one prior non-responder
had IL28B non-CC genotypes, which may have con-
tributed to their initial failure with alfa/RBV as well as
to the high virological failure rate in the present study.
Together, these results suggest that alternative regimens
are needed for non-responders to address their inter-
feron non-responsiveness. In this regard, two studies
in prior null responders have evaluated regimens con-
taining two DAAs with or without alfa/RBV. SVR rates
exceeding 90% were achieved in genotype-1b-infected
patients with a regimen combining daclatasvir with
the NS3 protease inhibitor asunaprevir {23,24], and in
genotype-la-infected patients using a quadruple regi-
men of daclatasvir, asunaprevir and alfa/RBV [24].

Virological failure was infrequent in treatment-
naive patients and occurred primarily in patients
receiving daclatasvir 10 mg. The single failure in
treatment-naive patients receiving daclatasvir 60 mg
was post-treatment relapse in the only patient
from this group with non-CC IL28B genotype. As
expected, virological failure was more frequent in
non-responders; failure was experienced by simi-
lar proportions of patients receiving the 10 mg and
60 mg doses of daclatasvir. Daclatasvir-resistant HCV
variants were detected in all patients with virological
failure, most frequently the combination of NS5A-
L31V-Y93H which confers high-level daclatasvis
resistance in vitro {17]. This resistance pattern is con-
sistent with that observed in other clinical studies of
daclatasvir [12,24].

Safety profiles of the study regimens were generally
similar and comparable to that typically seen with alfa/
RBV [25]. There was no marked difference in the pat-
terns of adverse events or laboratory abnormalities
between treatment groups, with no evidence suggesting
that daclatasvir at either dose contributed significantly
to overall regimen tolerability or safety. The observed
safety profile of daclatasvir is consistent with results
of previous studies of daclatasvir monotherapy [10],
daclatasvir combined with alfa/RBV [11,12,19] and
daclatasvir combined with other DAAs [23,24,26]. The
single serious adverse event (gastroenteritis) was con-
sidered treatment-related by the investigator, but the
relative contributions of daclatasvir and alfa-2b/RBV
to the event cannot be assessed.

Limitations of this study include the relatively small
sample size, which precludes quantitative compari-
sons of efficacy outcomes and definitive conclusions
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