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A large number of new therapies are in development for chronic hepatitis C including direct-acting antiviral drugs (DAA),
which target specific hepatitis C virus enzymes. Two of these compounds have already advanced into phase 3 development in the
USA and EU, and many more are in phase 2 trials and likely to advance. In this review, the results of recent studies on ribavirin
analogues, nonstructural (NS) 3/4 serine protease inhibitors, NS5B polymerase inhibitors, cyclophilin inhibitors, silimarin
components, and thiazolides have been updated. Each compound includes a brief summary of its proposed mechanism of action,
results of early clinical trials, and more advanced trial data where available. These compounds are likely to be the first approved
in the USA and EU and will initially be used in combination with the current standard of care. It is possible that future treatment
paradigms with these agents will offer the potential of interferon-free regimens. It is most likely that patients for these new
therapies will be selected carefully by identifying and treating first those who have excellent sustained virologic response rates
with 24 weeks of pegylated interferon and ribavirin, the current standard of care. It is also likely that there will be a need to
identify those patients who are not likely to have a sustained virologic response with the addition of a protease inhibitor to the
current standard of care and delaying their therapy until combination viral suppression therapy becomes an option. The cost and
side effects of the DAA will be important considerations for treating physicians. Published clinical trial data onthese therapies
are summarized in this paper. Vaccines in clinical trials now include recombinant proteins, synthetic peptides, virosome based
vaccines, tarmogens, modified vaccinia Ankara based vaccines, and DNA based vaccines. Several preclinical vaccine strategies
are also under development and include recombinant adenoviral vaccines, virus like particles, and synthetic peptide vaccines.
Published clinical trial data onthese therapies are summarized in this paper. A new era of hepatitisC virus treatment is
beginning, the ultimate goals of which will bedirectly targeting the virus, shortening the length of therapy, improvingsustained

virologic response rates, and minimizing side effects.
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Pegylated Interferon alfa(PEG INF-alfa)@} 2]ujH]e] W@ H(PR)-2 2001 o] 24 CE 7HE S &2 R2HS
2 g gtorgitt. SFA| W - AAE 18 oA X &R LHF-g(sustained virologic response, SVR)-2 40-50%4}o] & %]
SFobA 2| & W2 #o] Ql= EAfoA SVRE F/gAI7|AL o] ddof A =of Auffet SA=S A% M=ZE A=W
o] "WastA =tk HCV Y life cycleo] R} LA F o2 FH %31, HCV replicon system©] EJEHA A28
ol g Aok Eo] JfE|oj A1l Q). Direct-acting antiviral (DAA) OFA|S R E 5t= WS 4=9] thokat Aok
ol @A Wl lom, o] CF 7hHtol 2] (hepatitis C virus, HCV)] 54 A5 FA 0= skl Qlh
A 71 43t 9FA|= NS3/4a protease inhibitor (PT)o|T}. o] & thEA 02 a7 Telaprevir (TLR)2} Boceprevir
(BOC)= ofn] =it oA 34 9 -2t daEglon, o] & g FASe] dA 14 52 24
A Folal 5 o @ ofAlEol 34 A4 A7 AiAIE AlR A4 EH Sl A, vl
Z19] NS3/4 protease inhibitor (PI), NS5B polymerase inhibitor, cylophilininbibitor, silimarin -3-%=3] 2 thiazolide &2
Q750 e A3 FolchTable 1), ol A= 2 OpAIS) o714, 27] 8 A 59l Y4 A7AHE
< atgo g QokstuAl itk DAASH: MR 7|E0] PRAYS HASt = ol A1g Qe #HER 224l
(therapeutic vaccine)ol] thaljA %= A7fstaiz} kot

1. HIO[2A life cycle

C3 7+gHlo] 3| 2+=9.6 kb single-stranded RNA genome © &, Hepacivirus <, Flaviviridae 1}2] ¢]3]& 7}7 u}
olg|Aojt) FHRe] oF& L& 51} 37 H| A ALY 9(non-translated region, NTR)o| 1, 2F 300007]2] o}u]izAtof
HAE opefet A o JEE Jarglt) vhol2| 0] A&7 S B vho| Y AR 7hA|s2Eke) 4
GAof] FAFE AU, Hholz] Aot Al Zutao] g3o] dojdth o] & Aol ot A|Eu o]Fo] Aot
A, 32| cho] ZU) 2 o B31E, o] 4] HCV RNA Ak ufolajz BA1S 913 templateS, ufo] 32
AJAFRS )31 messenger RNA & A|-&3tT} Polyprotein 2 2] ZAl= 5-NTRof| 9]} internal ribosome entry site
(IRES)o] 9JsfjA] dojifm, o] & Tkl B ol § A (protease)ol] &4 L2 the 22l core, envelope 1 (El), envelope
2 (E2)&} vzl 29l p7, NS2, NS3, NS4A, NS5B= Z 7| AT A} 2= 314 post translational processing). A A}

T gof| ofo] Hpo]2jAo] FA Wl 23t Wl {ef7} dojubA| Hrt o] 719 7k @AV A QL A

o

Table 1. Telaprevir vs. boceprevir

SVR (GT1) SVR (GT1/Naive) Safety Profile
. Non- Related .
Naive  Relapsers cc CT TT Relapse . Main AEs
responder Resistance
Telaprevir 75% 88% 41% 90% 71% 73% 6-9% 5% Anemia 37%
Rash 37%
(PBO: 24%)
Boceprevir 66% 75% 52% 80% 71% 59% 9% 17% Anemia 49%

Dysguesia 43%
(PBO: 18%)

SVR, sustained viral response [HCV RNA (< 25 IU/mL) at follow-up; AEs, adverse events.
Major comparison studies: Naive (TLV/BOC=ADVANCE/SPRINT-2), Treatment Failure (TLV/BOC=REALIZE/RESPOND-2).
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SYMPOSIUM 1. A Present and Future in Treatment Options of Chronic Viral Hepatitis C
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Figure 1. Hepatitis C viral life cycle. Figure 2. Hepatitis C virus protein processing. HCV,
hepatitis C virus; UTR, untranslated region.

OFE9] FAo|tiFig. 1). HCV F4-NS2-3, NS3-4A proteases, NS3 helicase, NS5B RdRp-+= &5 HCV EA|of H=
Aol whebAd AFA M Sl 5o A YAtk o] 5 HCV protease?F HCV polymerase &f 325 1o}
She AS B A %<l 7 BaSe] that A ofsishen] ot FRaktkFig. )

AR, HCV S2413H Foll DNAZF A=A ¢hol 529 DNAR 7]0]E o] dojubx] fou = BY
rhutol g Aot G| Hio|YAE A&KA R FHA AAT 5 = 553 Hol Stk

M T

1) Viral Entry

ol 2] 2ef A|szuto]] 9125k Thf o] A|Zu olgof 523 A3 s, Hio]2|£9| El, E2 Th 2 thefet
AlaEaro] 2419 A2 SHA Hoh £8A4eke] Adhe ulo]#A9] RNA dependent RNA polymerase
(RdRp)e} NS30]| oJsfjA] A Er}. o] A kst GZE2FAY th2& A7 @A HddA el At
[(3 YFE2&A|(HCV AB68, HCV AB6865, Bavituximab, 1 TFE-28}4|(Civacir)].

Sk

2) Translation

HCVE] AAl= 5-NTRoJ| $1X|3t IRESO]| &JsjA] A=, &520] 2]H&of F2lsto] AALE 7fAgkth HCV
core Tl Q1 NS4A, NS5Bo]| oJafj A Ao =] 2t Zjekah
of w02 Agslel Aek 4 9l sRNAFO] 9lonl, 27] vAle] @A77} A8 Folch HCV IRES7]%5
T2 AT = Q= YHEAYT HCV Y| small molecule A ]Zﬂeol AAAQ AFqTS & 5 A AR

AZrE oL, BT W gl muie] A

4 %l 52 2= anti-sense oligonucleotides®} mRNA
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3) Post—translational Processing

vpo| Y A §AA7 AAE F cheksl thil o] 34wl 114 O & NS2-3 protease@t NS2/4A protease”} o] gt
th. HCV protease+ catalytic 59|, NS4A Z3HE 219} NS2/NS3 proteinase 7] A1 F-9|, helicase?] single-strand
RNAZTE Y T8 ofH AR YE Zh= serine proteinase©|th G4~9] o] t}Fst £ E JA|sHH HCV Y
A 3 3bg S AA]Z 4= Q) o] F NS3/4A protease inhibitor(Pl) 0] Al @o] A% o] % DAA®|T} 7F
o] oAl Telaprevir (TLR), Boceprevir (BOC)2} SCHI00518-2 S}t AF A& 9] tetrapeptidketoamid-5- T 4| €1

-S150 -



A& /What are the new medications?: evolution of IFN, DAA and vaccine

HFH o] Ciuprevir, Danoprevir (R7227/ITMN-191), TMC 435350, MK 70092} B1201335+= macrocyclic#| g o]t} thoF
SF FF9] NS3/4A Plgo] A A4, 24 9 34 A+ Folrt

2. NS3/4A Protease Inhhibitors

NS3/4A protease 2] J-R= ZF GA A& utct 2po]7} 17| W& o] protease inhibitor (P)E<] drlolg|A Adt=

ARt 2 b ankeel A g4 190z Ezm olck. ofell @AR7H2|2] NS3 PIe] ahutole]
2 EIHE YR 40417 TS OR olRoizly] uhe] B he §ARFN) ARETE AT
Ai}S FA 8ol & Ho|ch

1) Boceprevir

(1) SPRINT-1 study

BOC+= NS3/4 proteaseof] Tt 7[99 21 F-52% AA AR in viroATFol| A 723t Fufoly A a115 BHY
3l PEG IFNY} WAl f7tamrt qlgo] Wa ek ol X gof vhg5 HolA| o2 FAA 13 gt 14
kol A PEG IFN¥ BOCE w853l wf et gutolg]2 aE Uil e, BOCH= X &of| A= NS3
proteaseo]] T3t AWl 7} Lojytth &MY, 9okt %, 24 GHSPRINT )= 2222 A4} 18 SRS A
© % BOC 800 mg tid2} PEG IFN alfa-2bZ A-85Hicheuhu] 2l et 23} 187 oke Fo] 919l8). AT
o] Bz o BOC2| ol AF Mt ofz), A7 27 Tr£7]7P(lead-1nperiod)0ﬂ PR ARE3}o] Hio|HAE

IEAS 22U F QEA] dotr ] Yol Ao A2 Wb RE 3217} guie]gle] mEeerS
Fojilyl b4 5 4 8702 Uro] T £©O BOC/PRS 24T 5.2 4857t FojuITHPRB28, PRB4S). L} ]
292 PRE 0] 83t 452710 RE7|7ESof 245 52 445710) AHA) ]S A| Y51 THPR4/PRB24, PR4/PRB44).

O] 272 PRS 4837+ E0i3}dth PRB28T} PRB48O] SVRL 7Hz} 54%, 67% %20, PR4/PRB242} PR4/PRB44

7F A 222 SVRL 56%, 75% %tk tjZ2¢l PR48S] SVR-E 38%%th. SPRINT-1917-0] 2z HEO
#-geFo] 2] elS o]-83t PRB4S AI71oH, SVRS 36%0] 13 .o, HlolglA EuldlAto] 27%0] 4] 2t
go} T2 A& F(4-12%)Ech 453 2 YA ol Bkt

(2) RESPOND 2 91
71% A PRgat Aol 4 BOCS PRO) AP % AT RESPOND-2)0] ], 4038-S tAFO 2 o] % 1)
2, 91 q}_ﬂ;g S AL 1L PRE NGS5 400 PRE HET o] w2

3

Hma}aﬂ;zuﬂ 1& 12Tx+oﬂ HCV RNA7} agw S oﬂw AABILE Aol WS
(SVR)o| it} thgtoll H]asto] BOCHo|Al 2Ju]|QlA| SVRo| &¢tom, 7k =& SVRE PR A= 45410
1 logio©]AF 7F43t kAo A BOC 800 mg ti.dE 4457 71 o3t Ao A E=Esk3ct £33 BOCE &
WO D}k 3o A 1T Y55] =2 SVR (21%, 1E vs. 59% vs. 2+, 66%, 3442 ETh A& 839
YA LA H S0 38—?—7b] 2|5 T SVRL 86%9lom, 442740] 2 & 5 SVRE 88%2 2| 27|7F

= R A] ootk WIE-2 BOCE2] 43-47%0f| Al YEFEIL, thRo A= 20% AT, RIEE

3T TR 3.1%0) A4 E itk BOCH=2] f-Ugh F2-8-2 n|ZAofj ¢l om o] = uju|gt
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SYMPOSIUM 1. A Present and Future in Treatment Options of Chronic Viral Hepatitis C

(3) SPRINT 2 study

AgE WA 982 F 101979 22 = S ez 3F 34 A=, 42 13S o= shqinh did<t
HE 427}94 PRS 0|83t GE7|7He 1A &, An7o] WAL 178 REOR PR 4435, 272 BOC/PR
45 om, 25to| A A= 859} 245400 HCV RNAZE EAo A HEEH PRE F7F2 2053 Fo5k 3l
372 BOC/PR 44529t} H| S0l of|A] SVRL: 1720 A] 40% .01 2728 67%, 372 68% 2 ©]u] 917 BOC/PRE
ol A PREJZZET} 2O SVRS Rt SIS A= 2} 0] SVRE 23%, 42% 18] 53% e tiz

oA NE R Ji ol 13%, BOCTOI AL 21% 300, 0|2 13 A& FEe 242t 1%, 2% 2 HOHE 2ol

7} 99ty 22A 02 BOCPRAHS PRAMET 2252 SARFAA Ju|glA 2O SVRS Ho
BOC A2714t 2479} 2 3iols Holr) gleich o A5t ARROZE AYAOE 48 o] 474 3
A48 mE ol Uk

ot

rﬂ

ol 2

(4) Boceprevir®] &A%

YAHOR ofE &8 %%»3— za glowl, BOCPR®] 71 &3t abg-e 717|of 241, 727}
3} ©4]0]t}. SPRINT-19170]4 B 1 “41 B3] WET} 7] Lehton, o2 QI erythropoictin

o] Eojulm& BOCo| =9tth (RESPOND-2, 41-46% vs. 21%).

2) Telaprevir

DAAZ 7P4 o] AE oFA|= NS3/4a PIQ] TVRO|Th 14 AAtollA] 147} e 2852 waa 783
Ffolg A IS HPo) AR ke oA WA R ZF tdri ufo ]Eié Suragol WEH AU
ol 1% A&l A NS3 Pli= A 1-25:b0]] 4-5 login =2 HCV R A5HA| A ZIARE HCV O 32
SAS I HCV S3raol tigh Aghsdo] ] o], g2 o l 50| HCV 4] 5¢tof A&2o=

MPASIh APUAL NS3 PL RS AR (RS A4Sl 2751 HCV RNAZ 44402 S7heks A
wlolgo] Alej@Ato] WAtel B Hgic.

(1) PROVE &1

PROVE 1917 PEG IFN alfa-2a9} RBVS TVRI} 1257+ ¥4 PRS0, 12 & 3657+ G413t
(T12PR12, T12PR24, T12PR48)S H] 13t 24} tolc}. t22e %ghﬂr PRS 12%7F A}83F & PRS 48571
S )5} THPRAS). ZF 7S] SVRS PR48, TI2PR12, TI2PR24, T12PR48F0] ZHzt 41%, 35%, 61%, 67%=
TI12PR24 3.2 4870] 2u]QlA =<9tttk PROVE 2917 T12P12, P12PR12, TI2PR24 & L}i=o] H|walgom,
SVRE 7H7} 36%, 60%, 69% 3Tk PR 482] SVRE 46% ATt AE-8-& TI2P120)4] A =9k o n(48%), tha-o
Z TI12PR12 (30%), PR48 (22%), T12PR24 (14%) <=0| It} o] ¢lo| A= SVRE =o]1l, AErS HFx|3}7] 9 a) Al
£ WIEA] RBVS H8Fosflofghe Hojgieh 1e]al 1257 5otvhe] 44| HE a2 w2 Adgs B9
o} std, PRI} ©E0]A TVR 750 mg< tid I3t 23} 1,124 mg bid o3t 22 v|mat
T C208%1 -0l A= SVRO] = tAfo]of X}OV} §lo1(81-85%) 3} 23] %%EEE SEdtthe &
oith’ PROVE 39T L oA 2o HukSo| AL Aqurst &4 18-S thalo s 3 A2 A, TI2PR24,
T24PR48, T24P24 73} PR482| T)ZZ-S umowu} SVR- T24PR487 3} T12PR24Z0| A A =QFo v (53%,
51%), T24P24513} PR 48312 24%9} 14%0] E315}9ict. o] 95t E PROVE 2917L9f b7t & =& SVRS

ki

o
=¥
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Sl A W3] 9ElAs RBVS Roj7l Masiths AS BRlskglth el T24PRASEO|A] X &
HRS R T AaFtof A =8 SVRE Hlths AL & 4 Alth76% vs. 38%)."

(2) ILLLUMINATE <1+

o] ¢t extended rapid viral response(eRVR) =, X & 4559} 1250] vlo]H A7} HEEH A Y vlo|H AWM
off thet YA 78745 B7ISE A= TPRS Fo4% F, eRVRO| et A9, A= 2050 7492 & A=
7174 2432} 48F 2 v A3} th 24FA BT 48F A B2 SVRI; A2 ZF7F 92% vs. 88%, 5.7% vs.
L% §AFSIA UERE cRVR & 19l 49 AZ77he MFE B2 4 Atk 2AS Ak

(3) ADVANCE ¢

22w S YO R olFWAH, FAS, YoF dxde o83t 3
83710 T/PR Zof| PRS Eoi3t Z(TSPR4S), 123:7H] T/PRS A}-&3F & PRS 9-%|3F Z(T12PR4S), 485271¢]
PR 48 (T Z)0] 2tk eRVR(X| & 439} 12320] HCV RNAZ} S #9)S Hol Aol 24Z27ka 2| 2351
th HCV RNA &2 35( <800,000 IU/mL, >800,000IU/mL)$} S Aol wheba] Um0l B]mEAlskeo
ZQ o3 EX = SVRo|th 10887 o] Bx}o] A 77%7F HCV RNA7} 800,000 TU/mLo]Ako] g0, 631
(58%)= AR 1lago|dtt. 2317(21%)7F 7Hul A3t A4S Hole thdA 7HEHZFo|ith TSPRASE,
T12PR48Z 12] 3 PRASTO| Al SVRS 7}z 74%, 69%, 44% 2 TVRZO|A] oJu]QlA] Eron], 714 &3t Hake

o
oS
ox
iy

N
N

AP glon, Aads

=l
o WY, 29 04l F5 UF W W% A, BuUEY NG BhgoR dd A Fue
T8PR48, TI2PR48 12| 31 PRASZONA] 8%, 7%, 4% %100 HHR1-E 0.5%,1.4%,0.0% ik BIE = Qg Zehe 7hz}

3.3, 0.8, 0.6%Ac}"

(4) REALIZE 91t

o] Aol RE-&3HA] kAL ZH”*?ZF FAAE 15 o] ek TVRI} PRO| AFA] B85 o] tigh 34 94el+to]
o} B2, 7127 7|13 oW A, YoF gl dtelH, TVR 750 mg t.i.de} P (PEG INF alfa-2a 180mcg)
/R(1,000-1200 mg) A @3} PR %2 Bl A8k A matd o] A& Whg-of 5o} vio]2] Fieof u}
hA] TI2PR4S (T/PRS 123 Eofat B 362:7F PRG-Z)T} T12 (T delayed start, DS)PRAS (432710] PRE 1232
TPRAMESE 5 U 7] 32257F PRS 9-7]) TI2/PR48T} T 2 QIPRAS (482:7F PR ARG Upi=o] B]maliTh
A AT BE- A2 TULS T Aol A TPRE] Eitoln], RA1H 0= T DS| kel oA Ao A
Hh-5-o] g1 R (null responder) 2} it Hh-g<tofl A o AvkE HilA} skt 6627 A= ofity 7282
TVR oA 27l &oksd, Ak @2 Adgat wido] st E’Jfﬂﬂo‘—”:] T/PR-2] 13%0]| A F-21-8-©.
2 ols) TLRS Fekstgla, @)1 MIEG%)o] TVRS ZTshA 5t 28 o 29Itk o4he] A4z TR
Folze] SVRo| AE THg) ot o A szl B4 PRuc Ao,

TVRO| Al BojAahe W2 & sholat 4 9)leh”

o
2
M

B gEe %

o
S =
7 giche 2e

n°1'

B o

(5) TVRY] #A414
TVR 14Q7F2] TH=Q ¥ 2] 2 of| A]
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SYMPOSIUM 1. A Present and Future in Treatment Options of Chronic Viral Hepatitis C

& HEo] SAATE] IEEHE AoR defA Uk TVRE A& FAA| op¥d Hiol#| 27k A 7-10Y
o|Uo] F&351HA F718te], SAEo] Hrk A, R SAloAE M7 EF 3USoE de AHro] ol
vholg A7t FEE 2= 9tk I8 B g, BOCY} ua7kA| & TVR 7|Hh 2|2 YyAdus S Zo|u 229l &
AIE @7)908 A= PR 8- o] HE=A] Fasich

BOC®} npRt7HA| = 717 -i—?‘ﬂ Hzrg o == PEG [FN-alfac] 9)ajA] dojdrh TVRE thxito| H|aa)Al
0.5-1.0 gdLAY = W& Ndg Fashy, o B2 ¥eo 2, 2985, 243 AP #EE7| e gty PROVE
LA A= o] Al S FAR-g-o| lth (2t vs. TVR = 40% vs. 53-61%). 73 =2] H7Io] 37% 2] 24}
A EE gl om, whx o] ofAke. Wzl LzIokA o]l al, PR M O|A Hol whyats Zhdo] o]zl it PROVE
1te] whad, dRo] Al F5% U S5 Hrlo] TVREONA 15%, 7% .om, PR-IA] 8%, 1%=
TVRIOIA S5 oo il o wIHahA Haw ek Hrlo=z Qg A7 FT2 TVRIIA 7%,
PRZOIA 1%t QoA T/PRAA| Qo] X7 a7 7 Egron vlo|gA EutdAL TVRUYEO 2
%27] &3 FoAuE dojubE g, 27|5E T/PR WL WS AzZejof 3 Aoz Azter),

3) BI 201335
NS3/4A protease AA|N 22X H ] SHA}F 13 SFAFo)| A 237F FolA] HaL 8aF Fojto|A 4 log?] Hlolg
2 4% Yo YRR B A2 53 vl a7 dolton], ngel £5, 4T 54 U
W aEEe) Rargo] dlsiart. o4 AmAHol Qi BAILIAL 2827k BI 2013359} PRE 4
oJAJoll= 240 mgtofl A 5.3 logQ] ol v} dofitom upolef s SuleA WAEA] oFke. shA Tt
ST = Hhol2 L EupdAto] 33%, 14%04 BT A& FRtSeAE thde R g 1 dtolA
9 =

rlr Ly

u

P

rr

&

= A& 45340 Slog ©] HCV RNA 47} 9lglon, vloje| 2 SudAS QIS ol WA, 72 dtolA
PRo|| HFS-5}R] ko G4} 189 A5 BI201335 TE Fo], PR 3YU7F S =2 & $F F(lead-in Phase)
240 mgZ SHF 13] Tt 23] Fofgt o0& pglon e oA PR(PEG IFN alfa2a®} 2jHiH|d
(1,000-1,200 mg))& 2477+ W Eo]aloch. & 288HL gAko. 2 ahgl.on BI201335 W3ka o] et agrs
5ron] B 13 ¥ G ROl BT Pulolels AHE HolEsich 3 ] BA RGO 2
Am7h FoEclov, Be $A8L S o4, B, WA Soldlrh AEALE, BI 201335E 24470
PR WEAMAl A Gujolels Aol FL & 3

4) R7227 (ITNM-191)

ITMN-191 % 7218t ghafo] &~ EIHS in vitroo|A] THEE]9lo.n] PEG IFNTF W44 &al7} Zof¥ 5, HCV
polymerase®]| gt nucleotide =X A A2l RG7128%} H-E-A] o] AF IV} Z71E Q2 ITMN-1919]
ek o] o] Whago] Fojfo] HAlE ey T1e]al A-8=F9] ritonavir 7= RG72273} ITNM-1911}+2] =&
SWA] RGT2279] 85 W FORHAL A =Yg Ao AzEojxn gk’

5) MK-5172
EAAE T Gl HOVE] yid ol gol = ghutoll m~ R QFAIR in vitroo] A NS3/4a2] iAol
2l RISSK, D168V, AIS6Tol = 72 gutola) s wukE Motk ol Th2 Ploj U412 Holi wo|%o| b
fex]

Jeigh BuE Molu] LFCIR 949 FFaA B4 uglom A4 Ay A Fof ek

O\I
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3. NS5A Protease Inhibitors
NSS5AE= QA2 750 S EFo] 2 dejA Q1| ¢l NSSAE #2002 3tof HCVE AT 4=
A= A7 AEE o, Tthefet fAAE SOl dislA] axbAolar Ao QoM E w2 FAA S

M Ao e gk

1) BMS—790052
In vitro Aol A ThFeE FAA oA et gutolg|A AntE Holn PEG IFN 52 thE P19} B-85F0A]
5 | dEAAT AR 13 2 ezt 72419, o5l A, o= 1dAFolA gt
o2 o] ASHA L™ ST 139 Fojsto e 244170l 1.8-3.3 log®] HFo|P & a7} A E Sl
QA Ao A= X729 48 9] XS AT S 2 PR th 2, BMS-790052 3 mg/PR, 10 mg/PR, 60 mg/PR 472
2 Uo] & 45 9 1253 ERoA HCV RNAV} oA 24E= Ao 2 A9 E| = extended rapid virologic
response (eRVR)Z 2213} th eRVRE HlTE= §JoFo] 8% R o, SaFH =z Zh7) 42%, 83% L 75% At F24F

82 PRABAIS} HlEtdon] A8 1257 vlole) s BupaARe waElR) grgpet”

2) PPI-461

PPL-461 = NSSA PIZA] in vitro X SEATLA FH3E Fhfole|Aantel S YA Wa7HsAlo] urs A
2 Qaredpel Fad A7 nrE o

ARHOZ HOV 40 $08 TS 51 NSSA PLE ghjo|aj2 A|o] 20 %40 B o AztHr,

4. Protease Resistance

HCV O] 2 3415523} polymerase ] -2 fidelitym o]l Hfo]2] A Zdte]] A wHo|Fo] & AY Aquasispecies
9} Z+o mpolg A0 EgIEt G} Aol 7} PAEL) o] #2] thl o] o] Al HSLE o 0 A A Blo]# A
of tit DAAS] ZH/dS Holka]= Hio|g]A HolF DAAY A5 AlRMAXITh =2 F-AAF Holo ofsf
Al DAAOY tigh W2 S Hol= Holgo| HlE ulu|gt FRo|A|uh A& MEE 2T ¢~ glong vt
olg A& EutdAto] dolutAL, DAAC] ¥H-& HoA| ¢h= SRS AIA HolFo] AelE|o] XA Atk In vi-
tro 2-& in vivo ofJ4] NS3 HCV protease o] $J2/3} 6 7o) .2 HL] Blo]7(36, 54, 155, 156, 168, and 170) Z-7/
o2 Yy ges Holoku deja Qo HH OfF] gy FPJoA] of/ =k 2 HCV 751313 o AFo] o/ 4]
05 = YojA] H4E DAL H+87 olEoj] F4] X&) HF FEslE ofn)it FFF A2 OE

Aoz A Y}

1) Replication
vpo| g A7F HALE DL & &, vho]| A FAJo] YojubA] Hr} o]i= NS5B RdRpof| &JafjA] wi7HE] il RdA =
MEE 270 =8 Aotk HLgh AT obd] defA QIR GhAITE NSSAE Hiol2 2 F4]9] Fa3t a4
o]t} NS5BRNA polymerase inhibitor+= 27}%] &ej7} Q1=
i) 7145 fAkBteld ARBHIL Sl RNAAKsol 7]ojSel vholeis 447 %41 SAAKIck NssB
of Byl ) F HEE ROl o|2HeBE RE SAATY Bl SAT AN AL 5 UL
Aoz AZAE Te|an, B4 9o T oAl gk aaE EBAIAIE 4 Q17| wol| Hiol &

o]
WA Aol 2 AR g 7HE 4= Sl FHA = non-nucleoside inhibitor2 Aol 2] Agtsto] F+x24

_ﬁ
s

[
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Q1 WS of7|ste] BT

5. Nucleoside Inhibitors

1) RG7128
ROTINE G| AR WA 2 FAA 23 WIH R} Aok LA, W) WA e
Z 3k 9joF gz Ao ostd S 437k RG 71283 PR X B3} 20-44%7F PRE S-A| 513t} 90%9] A

RVRO|| =23}9] 01, 65%= SVRO] a‘é}?‘iﬁk obA] WAL Holx| okoret”

2) Filibuvir

Filibuvir= NS5B RnA-dependent RNA =38 4 A A2 PRI} BH-&3}9] 60-75%7} RVRo|| =E3}%it) A 45
7t PR(PEG IFN alfa-2a, RBV 1000-1200mg)™} ¢|<F, Filibuvir 200mg, 300mg, 500mg b.id 402 2] HjA
Sof5k 3 457F PR ST 0] OJ3hel, FLVZ] 5% 4 RVRo] ES9a ts X2 5 HOV
RNA7} S-S G 5FATE FLVEY 63-88%, 60-70%01 4 X & 12529} 48520]] HCV RNAV} SAAEE &
A SFA oL ETVRO] URNE ZAF2] 20-50% | 4] 600l A LsETE 60779 A& Hha-8-2> | ofta} FLVIEAL
ofof] atol= ISth FLVE $& 3kt A= 7|7 =5 vlojg] Fd&o] ¥ 3oy A7 3 A £l
A 1ol Hr 71 71gt6] Mgk B Ao Asle, B 250 A e e Bk a9
Zo|t}, B2 o7Lo] ol3hW FLV/PR AMA|H9 QW 02 RVRO] 172604 Holom 2| & 423}o] HCV RNA
7F oI d 97 F 67 ollA] MA23 9o FdHo|7E WAL o] & S A= Mol WEEA 7]
o] M423 Wo|7} FLVO] F8 E¢iHol R Azheoix|ar et

6. Non—nucleoside Inhibitors (NNI)

HCV polymerase®] A FE$E F4] S & 3}+= nucleoside analogue2}+= HF| 2 non-nucleoside inhibitors+= HCV
polymerase®] E7 9] Ealx FH Qo 283ttt HCV B4 G Y 9o BEo] g &= FHojo ZAesl+= allosteric
inhibitor 7|4 &4 o] Aot 5, gzl WElE zujsie] A4 FAHES i USu @)
polymerase®] thumb domain Z-2 palm domainf-9] 5 4 329 a4 5 BZOZ st= HAl50] 7] 7Id
€ Folth. NNI'ske 2H4g Aokt Wolzl thobgt dolg BA02 sjul, 2ol 43 o|4e] AWAEE 71X
D2 Ygayew 2] BE 9o BAT 4 Ue A0 AT okE S99 $13] uhie] NNI'sk: ulo]
Bl WAe] WHish Uold Ao oSHm 9
protease inhibitors 9] VAP HE CEER, o) ofAz WEHE AR EHE 2747 B4 2
= gt AT 2l 9F8S T =

t}l. 3t#, nucleoside analogues, non-nucleoside inhibitors 2}

1) VX-222

o7, 22, o]EWA, QJoF thx 1A Fo| A AR AR} 18 o)A 250mg b.i.d, 500mg b.i.d, 750mg
bid, 1500mg QD, $IoFo.2 HjHste] 3QI7H Eofalich PRE 4857 2| Bofglonl, AR 125] 2 log o4}
s ghowl A2 FUskith AR 407 HOV RNAGRE SloFo] wlmstol of 3 logthart 24 w9l
on), & £8EERAT”
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7. Host cell Targeting Inhibitors
HCV 793} S4o BQ3t 439 At
o] AjFor Hrj= Holt} AT, &

1=

o
Z
220

1) SCY-635 (Cyclophyliln)
Cyclophyliln&- JUAW 7]of thsf £Ask= EXE HCV EA|o D=2 o], cyclosporine A+ cyclophilino]]
AAste}. SCY-635+= WY A a7t glecyclosproin®] F-%
AA] Aol ol At 277 dE A 7A
WU At Lo Hpol] A Yo et /ol A
BE 7] 9EoLt NSSB V) Hol7} BAEIRL (4232,

<

Z3l5lo] cis-tranpeptidyl-prolylisomerase & ==
A= in vitro AT A vlolF A A aT 9 PREE
HCVEH %7} 23log 744sIEom UAdo] Erayslx
A7 2574 9 FA 5 7Y NS5ASH vl E wo]
$556G). X7 % upolgA WHELS glolrh?

rlr
rL = -lm

2) Nitazoxanide (NTZ)

NTZ= &+t 3 3bole]s avks 7HAaL 9lem HIVHCV “§AIZFHEARol| A cryptosproidiosis 2| & A4 7iE
T3 HCVOl thgt ghvfole)s anbr) ykE| Qlek A ubaQl fhfole]s Ak} BlEolA W/dHo] Hiaio] gle
Ao w dejpon, o)l Ao WA = FAA 1F o)A PRI} B82S 3F o|FH A, flofzd+4
IHA 437 NTZ ©EFo] & 4837F PRGA)) HLaHFyl 9]0k RVR/EVR/SVRH]ES 5%/38%/7%,
0%/29%/0% % H-& oA =2 atolgls anE Bk =X =9 FAA 1§ tigt o]sW4, flefd
Z Ao A= 43710] 8% 7] 7H(Lead-in phase) & NTZ/PR 2-2 PR 4837} X 2319 0m, SVRI2E= Z+7} 44%,

Dugom, BAEe Nz A

3) Silibinin

Silibinin-- silymarin®] A5 2 A 733t gAals)
o] oA silibining A= Fol5tlE o o] Aa
3t A oo| = EWdl Hzralo] 3 log AL HiolgA 7
Hafo] 8 & A7 A 22| Aol M= X7 27]9] Bleld
At vholg|ARkg-S Ho|z| grom, oo} -2 mlAnfol
Tl Iaghks YA 4= qirkolotisl A& F L-&F WY silibinin FoF=7F7} o] 23t Hiol Y ARERES
ShAfof| Eo|El=x] Yoh ] 93t A7} HaE ik 20089 1295E 2009 9¥71A] IFN-7]& Fhafo]z| 2
QWS W Lx o] I AoR whH 1179 X0 A silibining Foist it o] A& HF o]
A 2 EE A PeglFN/RBV &S Higkon 47 0] sal 27Fd 02 A& A 457 HCV E90| & protease 2 A A
£ Fojtth 111 & 93ollA= A 577t ST A R7|XE 16-305) Aol e 8353t HEE U A=A &
= A HE 2,015 IlU/mL7FA] 99l HCV RNAZ| 9] a1Z7|(plateau) S H ok YA F WO FA}E protease
inhibitor & 3 vlo]HAHNE-S AF 5 THEE B2 6520 HCV RNA 484 [U/ML I th2 3kxjol| A= 530
HCV RNA 6,890IU/mL). A7+Z23}, 11955 8 of| A] silibininFo] & X2 10| jof Hjo]g A EA|7} Fenuto
2 28] AA|= ek 37 Aol silibininof] W3-} O}‘”Rtﬂ Hpo| Y AHE3AE 5 275 ol 4] Hio 2| AE
oggFo] WAsH(EEX = F silibininFo A2} & 85 9l 147 silibinin 0] 8-4055QF 67 of| A Hfo|2| 27}
AEEA g dHE FAEA SilibininFo] 0] 8= FUTE BE 2R A YA

p=)
ot
ox
(o]
r{r o
i?_‘
N)
2
o
H
foi
=
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Table 2. Direct acting antivirals in clinical development

NS5B Polymerase

NS3 Protease NSSA Cyclophilin
Nucleoside (NPOL) Non-nucleoside (NNI)
Telaprevir Boceprevir Mericitabine Tegobuvir Filibuvir BMS Alisporivir
Danoprevir IDX184 ANA598 790052 SCY-465
TMC435 (350) PSI-7977 BI207127 BMS
BI201335 PSI-938 ABT-333 824393
Narlaprevir VX-222 CF102
BMS-650032 ABT-072
ABT-450 BMS-791325
GS-9451
GS9256
MK-5172
AL 55, 7 2 o AL FEV AT 2B SR IFN-7| 22 &8¢t vAHte|g A8 Fo] A&E =

Ao A L2 QWO 2 A 2A7Fe] 31-8-2F silibinin A
SVRO|| =etate 2 x| Bela}7| 913 3714 Faabte] dadt
DAA°| ot QoFolct.

1H$°47P Oﬁo} o, o]yt ¥h-g-o] 7|7t A& E L
o2 A 7 2= R Aol

m°1'

8. Interferon—Free Drug Combo

PR O] Fatgoz QIgh ofg] AlRHy wlwo PR A&7t 27] thE F79 DAAZHS] -8 a ol tigt
At7h Zs] 28 Folth DAA W8] Hite FHlole 20 ANE wol, WA 71E8] PRAA O FAE-=
Z0]7] gl Sl

1) INFORM-1 ¢+
20093 EASLOJA] 23 INFORM-181s L0 2 Ay A3tz B o] Wiy A 14 A A=
Z 5199 xR " IAE Ao R 1t o] Ao wE ™, P19} polymerase inhibitorE -8 FojslH £
oS Hu Hiolefs EutaAE oA oA ouigle Hiol 29 vt A 2573 o] wEEs Fr=
& A= BoFQch =, R72271 ITMN-1912] PI&} R71289] polymerase inhibitorS H-8-5}0] 257 A& A
3.9-5.3 log® wholg| A Fhas YERH on, 88%2] $hato A 23to] wholgAvt oA LA E I ¥
2] HHO] DDAS] B8 QW oLy} R =oltt HE A= NS3/4A PIE EHstal 9) a1, non-nucleoside
NSS5B, nucleoside NS5B or NS5A inhibitor 5 HCV polymerase complex& X & 02 3= FA| &} 23 = o))
=& A 24 AT oFAlEeItk
GS9256 (NS3/4A inhibitor) and GS9190 (non-nucleoside polymerase inhibitor) (Gilead, Foster City, CA, USA)
BI201335 (NS3/4A inhibitor) and BI297127 (no nucleoside polymerase inhibitor) (Boehringer, Ridgefield, CT,
USA) (27)
BMS-650032 (NS3/4A inhibitor) and BMS-790052 (NS5a inhibitor) (BMS) (28)
Telaprevir (NS3/4A inhibitor) with VX-222 (no nucleoside polymerase inhibitor)(Vertex)
RG7227 (NS3/4A inhibitor)/ritonovir and RG7128 (nucleoside polymerase inhibitor) (Roche)
- ABT-450 (NS3/4A inhibitor)/ritonovir and ABT-072 (non-nucleoside polymerase inhibitor) (Abbott)
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- IDX320 (NS3/4A inhibitor) and IDX184 (nucleoside polymerase inhibitor) (Idenix)

9. Novel Interferon

PEG IFNX.t} @3b2jo]i Fofdle gl 5285 Fo]7] $i7t M2& IFNAASC] 17 Fofl Utk Albinterferon>

W71 & S71A1Z1 AlA0)H locteronS controlled release deliverydl =S 7fete Qe #|=o|ch

1) Albinterferon

AHNIT} IFN alfa-2a5 AA|AA PEG IFNE T HEF7]E ZofZl Alg ot 2011'd EASLO| A 3z 4587
= tdes gt 729, v, 24 A9 SAFARE AR, Albuferons 900meg 25:7H4 3] SFAL
1200megS 23744 W3l5EAL 1200megS: 45 7HE Wsl5EARSE 02 UEdo) 232 0 2 FA1S) albuferon
900meg} 2= 13]22A}8E PEG IFN alfa-2a9] X| 222 12727 9] SVRE ZFZF 59%, 54% 2 H]2atqich (ITT £A47).
2] 222870 4] 9] SVRE albuferonit @} PEG IFNSLO] SVRL: 74%, 63%Gl.om, Tu] 2 2L 75kgo|Ake] 1H4]
23 2 N BS oA 9] SVRL albuferonT} PEG IFN22] SVRE 81%, 57%%Ith SF-360] we 4Fe]2 Zuio|
A A =717 WU albuferono] QJm| QA B U245 Holglon, 1:Yo4e] L2 dEA % albuferon
0] PEG IFNZ Rt} ¢ A& Ao 7 YElt) (A& 123 4% for Albuferon 900 Q2 vs. 17% for PEG IFN alfa-2a;
X & 2435 5% for Albuferon 900 Q2, vs. 22% for PEG IFN alfa-2a). 5280 2 QI3 X R3H-2 = o] FALS}
At (9%, Albuferon 900 Q2 treatment group, vs. 6% PEG IFN alfa-2a). Albuferon 1200mcg} PEG IFN alfa-2a2}9]
)3 SToll A SVR 127} ZH2h 56%. 54% 2 B|2sldon], X EaoLo Aol SVR 125 ZF2F 72%, 63%5
albuferon 900 mcg} FAFSFETE ITT EA41 o) 4] albuferono] Z7|vlo] A 4G 77} PEG IFN alfa-2akch 2
Ao ZUEPITH X & 1254, HCV RNA 2748, 75% for Albuferon 1200, vs. 66% for PEG IFN alfa-2a). 528
o BAg- 02 9lgt A 25 THE-2 albuferon 1200megw-©] 19%, PEG IFN alfa-2aw-0] 6% = albuferont-of| A +=
A ekt

i

2) ACHIEVE-1 and—2 ¢+

2 A3 AvE B2 A 193 239 SRS e ® AR, ol 34 dE A3 E Sl
albIFN alfa-2bE 2F7H2 0 2 ZV7} 483, 2457 FAE 319l on, & od3L9] BEA2 PEG IFN alfa-2a¢] ojjst
H| G54 HZo|qdTk ITTEA oA PEG IFN alfa-2a, albIFN alfa-2a 900mcg3}; 1,200 megw+2] F-Z1A} 13 o A
SVR: 51%, 48%, 479500, 714 2, 3ROIAL 8%, 80%, 0% SALSHATE AAHe) Bakg 9 Fo
HZQ He 2 gt Alojof] xFo]7} ¢lofA] albIFN alfa-2a”} PEG IFN alfa-2al2t} 27} LpolH o2& ok=t}.

3) Locteron

o 25 Ao = FAfsh, A IFN alfa-2b5 fr2lshe AlFolth ol Amgo] gle FHxt 19 gt
oA 25:7HA 9] locterond80 pg®] a7} 9 SHAAYS 7]E9] Peg-IFN 0-2b9}f Bl gt A A7 B EQlet 125
el A= TS HE(A E B)= o] R AU Aud ] A 279 FHA 15eA50] RBVE 3
25:7HA 9] locteron(197) E= 157H4 9] PeglFN(23 W) s FAH9|= A EQlch. A 337k w5 HCV
RNAS Z4el9o0] 1 F2E 1570708 245t DEE} SRS Eae wa g de A=
£ vl 2Abelich A2 3 BT HOV RNA B 247t o 2 A0 Uehdth 18 4553t SE9A%
AEPEE, 93k el T, EEDSE)S CROT U PeglPNT 212kolA] 35519 043jol 4] Wayelich. ©712k

e

-S159 -

w
<
=
=
O
4
c
=




SYMPOSIUM 1. A Present and Future in Treatment Options of Chronic Viral Hepatitis C

9] ¢J3to]7]= LA|YE PEG INF alfa-2bE T} Ho 717)0F ZA|E Hol o] UL £S5 8 B 4= 9)8 Aoy
Az

4) PEG—interferon A

PEG-IFN- & (IL-29)= HCV X|2Z 98 7ate A=< IFNo|th PEGIFN- A= A33& IEN- AZslbolH,
IL-28A9} IL-28B, IL-29 (ZFZF [FN- 19} 2, 3, 18 & Z)2 = 8}—1011:} oJal olF Ul £AI5H= IFN- A Tz
< Hpolg| A Aol gt W] ol BAE . A3 IFINS9] 43 INF-alfa®t -2 4|15 NS thE
TEAE 3l ALHrh lamdap8A = alfa A H) 212 50 HFHE HZSout EAste] IFNZ|&A] B

o &R0l B2 RS T S e AOR S Utk

5) EMERGE 4+
AR, B 1, it 24 ARl A AL L 2, 3, 48 71 5267 0] A= At Eﬂﬂ‘”i}. (ZymoGenetics,
Seattle, WA, USA and BMS). ©]¢17-= PEG-IFN-A @} PEG-IFNa2a QF4 Al 3}a}ato| e A4 o) & 520w % 71513
o} 5267 9] A5 F2F9E, PEG-IFN-A 240 mcg, 180 mcg, 120 meg Al o3} tZt0] PRESZE Lol A]
AR 14 B2 857 A 2, 392 2457 RBV I o] mlj 5= wj s} ARSI 2b 4 A9 dAEE=
cEVR (complete early virologic response)o| 1T} A=A} 1, 4G oA Q] X =2 12379 ﬂlﬂkolﬂié aE o2
ket mE 8859 PEG-IFN-AoA] 2wt Hu} L9514 =2 cEVRO| =E35}9 21 [lambda 240 pg:
56.3% (n=103), lambda 180 pg: 55.9% (n=102), lambda 120 pg: 55.0% (n=100) vs. alfa: 37.9% (n=103)], 21-8-F2]
PEG-IFN-Aof| A RVRO| A85F T2 tj2 4R} =2 RVRO| =23t (lambda 240 pg: 16.5%, lambda 180 pg:
14.7%, lambda 120pug: 6.0% vs. alfa: 5.8%). F4%} 2, 3G AN A= BE L2 PEG-IFN-A7of| A o 223 5-AF
31 =& cEVRO| E=E3t4. o [lambda 240 pg: 83.3% (n=30), lambda 180 pg: 96.6% (n=29), lambda 120 pg:
90% (n=30), and alfa: 86.2%, (n=29)],2L-8-F2|PEG-IFN-Atol| 4] RVRO] A& 5o X+ Hr} =2 RVRY| =
9519l th(lambda 240 pg: 66.7%, lambda 180 pg: 75.9%, lambda 120 pg: 43.3% vs. alfa: 31%). SPAE ZHol| A=
PEG-IFN-A£o| 4] PEG IFN alfalt} Z-2 Hzlgo] BaEon B8 o g= 747)oF Z|(lambda 240 pg:
9.7%; lambda 180 pg: 9.9%; lambda 120 pg: 12.5%; alfa: 42.9%),=ZAA 5A| (lambda 240 pg: 14.2%; lambda
180 pg: 14.5%; lambda 120 pg: 18.0%; alfa: 46.6%), i%?—@i%(@SO/mmS) (lambda 240 pg: 0.0%; lambda 180
pg: 0.8%; lambda 120 pg: 0.0%; alfa: 15.2%)o]} e, 1 9] Hld, 4% A4S T PEG-IFN-A£of A —JD]OW-]]
Lrorr}, i]i =2 [FN 7 RBVE] {8745 PEG-IFN-AOJ A 209l Wola] B} 2 obAx== Uehyel
W, $-9%7} ThE E5 A8 Nk £ Zajole] vtk QAAel MRl W ALTY Aol T3
El"*ﬁ‘% Adz AWtk aoFstd, Hof b ofAl= 22| =0 T CF ThgAtol A 3021 1,2,34%
HofA tf 29 PRIEET PEG-IFN- Ao A ErT} =2 RVRE dgloH, §4x 1§ U 435]01]/\14 cEVRE®=
WE%EEMUWMI ETh o] X ANE EUR ¥ TRl Ayt 7

10. Therapeutic Vaccine

HCVE opefet WRle s 4o A4S fIsto] %529 WAAAE d9gith &, fAAHem ot
quasispecies S 7HA|HA] Als2Ujgtuto] 2 IFNS] AZAAE oJAste] <552 ufo]g Aufo| E7|e] vk =
A3l HCVE AT 29 7] 5 A8l obg] =A0] 9l oL, CD8, CD4 TAZ= HCVol| 284 7|50 A3

-
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ok HOVE W28 ZFH A TAI 2] 285 {16k= PD-19] W3S F7FAIXIt) PD-19] Atk HCV ZFE el
A CD8 THIEY] 7]5S 3EA7]E AR A Q) violg|Ao] Eo]&Ql CD8 TAHE 3t o= x}l
5o A4 $87 9 HP?ﬂO] TA|ZRFS-o o}, ool CTL-A4, 2B4, CD8dl It} o] 52 o]u] TA|S
d71%50l e g 3t 1}01]711*1 TA QL A= WAl Gof| AREEH A 4= Qle Aol s HYukeS
sujsh= ohE 71XL = CD8 THIZS| T8 3 2470 SARo|7} A7 AY TAIE =8A7} ¥he-= SHA|

oolf upol2f o] igk CD 8 TA|29] WHg-& Apdtsh= Aotk AlZW S 3lujsh= 7] Wil A oyt
g|mshe 7] AAEL Qon], ol FEMA7E HOV ARtshe AL wWalshs HDLZ}F HOVE| A5
&l Al olch HDLO| ofsiA] F3lakA] Aol el A2 A|3£4}e] Scavenger Receptor-Bl (SR-B1)1}2] H445t
FEAgo) 2Jaja vtolese] AlEL YE7} oA ulol2l2e] ol uj¢ - glycosylationF|o] 310}
ol= oA o] A= AlsfRtth wpAlefe 2 HCV e ypH o] %(HVRI, amino acids 434-446)°] S747-9|7}F &
SIS 71s= Asfishe A= dHA Stk A8 R, HCVE thofdt 44, Aldte serldy) 531
o Houkgor QlsfA WAl ofgol Stk ZER, HCVE AAE fleiA= Festar F et
CD4, CD8A|2ot0] wapikg-3t FolatA| o] o] ¥3] Fasirt

A5 WA AT WSS FAAAM SVRES & S 9l A0 AZEE|o| ATk A muAlL 37k4) Mk
o8 R 4 Utk 9A, FatolH A Ao A mWAS BHEstol A HCVOl tigt HYs A7 o5 &
a4 Fufolel a4 St Fo] AR whe W, £ WA WA ARWAS At HOV So] Heluhg-S
S AA SRS Z74A)7]E A, opxuro
Mo, AR X @Al HFSo| AT olR 2 1
HIAHAE AAst=El= A Aoz dHA I ©

ol

m

U 5, getole AANE ALGORA Hhole]
2 HCVO] AlAglo] HOVO| & SHAOR Alofst
Qe SgAel Aulgo] B

Fo 7N1E FelA AA A=

—

1) IC41 (Intercell)

CTL FLZEA7 dfdst= 5701 FAAHEO|EE Egsta 912 poly-L-arginined} Ag}sto] Alg-s1H
ThUTel 3-8 S7hA7Ika kel ok o] 91 S 129014 & HEFE geolo] SlAat. Rag
S1oF Aol el TS0l ALY HAES BARYAT, T 2EE Helth SYEHICDI U

CD8A| 32 HF-3-2 2519 21, polyp-L-arginine ] ZA3¥}to| IFN gammas HH|3l= TAHELS] Ao Q83 &

59t} ool A o] Aol PRA RO Asfat 607e] BAE o R Bake] o)F WA A7t A

|2 £9ES Ftou], R Rage Fauksal B7k ZAIY 23014 ﬂZMW Thi/Tel¥Hgo]

sk 139 ol AR5 019 Fole TR el KA SAT, W59 e eolel
N

(

Jo

AN L it

Hpolg & gFo] A& Eglon, ] 172] 2kpikel 1 logip A =9 Hio

O MRl AWE Edi= PRY}O| H-& a1 24 A7 A E Akl G4 139 7 353‘4 ﬂx}ﬂ 245

of| A 4857F2] PRE ] 7|7} Zoto]| IC41S 3 628 Eojulgron nlxut BEo] & 67| Y7kA| B2519ch v =

SVRo|| =gl oA ZFegt HCV 5of Hhgo] W= ou, AFAyAE AdeS SolA= Eth
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2) Virosome—based HCV vaccine
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3) Tarmogenes: globeImmune GI-5005
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4) Vaccination with HCV El protein (innogenetics/genImmune)
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7) DNA based vaccines: ChronVac—C, Tripep AB, Sweden
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