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HCV TREATMENT FI ELD OF THE | NVENTI ON The present invention relates to

bi omar kerwot2bhatossosse useful for predicting the response etCthepabiosizs2 C virus
infected patients to pharnmacol ogical treatnment. 5 BACKGROUND OF THE

| NVENTI ON  Hepatitis C virus (HCV) is d-major health problemand the

| eadi ng cause of chronic liver disease throughout the world. (Boyer, N. et
al. J. Hepatol. 2000 32:98-112). Patients infected with HCV are at risk of
devel oping cirrhosis of the liver and subsequent hepatocel |l ul ar carci noma
and, hence, HCV is the major indication for liver transplantation. 10
According to the World Health Crganization there are nore than 200 mllion
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the rest can harbor HCV the rest of their Iives. Ten to twenty percent of
chronically infected individuals eventually develop |iver-destroying
cirrhosis 15 or cancer. The viral disease is transmtted parenterally by
cont amfABLRPBTEEJINVENBIQNG products, contani nated needl es, or sexual |y
and vertlcally fron1|nfected mothers or carrier nothers to their of fspring.
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with rec onbi nati on with the nucl eosi de
anal og rI%@%@?ﬁ%ﬁlgﬁgﬁ%ﬁfﬁﬂﬁ@?ﬁﬁ8§§ﬂ%%gh% Eenefit as resistance devel ops
rapidly. There is an urgent 20 need for inproved therapeutic agents that
effectively conbat chronic HCV infection HCV has been classified as a
nenﬁbrIbﬁCKﬁ@£ﬁﬂND§3E5ﬁﬂﬂHWVEHWHmNridae that includes the genera
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single ﬂﬁgg i 4 kb. The viral genone
conS|sth§};1 a m—unygbnéﬁgggﬁnregP@ﬁU%ﬁﬁﬁgﬁmmnﬁong open reading frane (ORF)
encmyi ng a pol yprotein precursor of- apprOX|nater 3011 anino acids, and WO
2011/ 058084PCT/ EP2010/ 067252 -2- a_ short 3' UTR_  The 5' IS the nost
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infection. Type Ib is the nost preval ent subtype in Asia. (X. Forns and J.
Bukh, @rddvictss contarhinged nBid e oescx80dy Sndaatiqly; fram ireked ebthels or @emirn. Li v.
Dis. 199
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M cr obijgmunBa¥rapy 2080 cdGnBid SRR Meron-a alone or in combination with the nucleoside

analog ribavirin, are of limited clinical benefit as resistance develops rapidly. There is an urgent

20 need for improved therapeutic agents that effectively combat chronic HCV infection

HCYV has been classified as a member of the virus family Flaviviridae that includes the genera
flaviviruses, pestiviruses, and hepaciviruses which includes hepatitis C viruses (Rice, C. M.,
Flaviviridae: The viruses and their replication, in: Fields Virology, Editors: Fields, B. N., Knipe,
25 D. M., and Howley, P. M., Lippincott-Raven Publishers, Philadelphia, Pa., Chapter 30, 931-959,
1996). HCV is an enveloped virus containing a positive-sense single-stranded RNA genome of
approximately 9.4 kb. The viral genome consists of a 5'-untranslated region (UTR), a long open

reading frame (ORF) encoding a polyprotein precursor of-approximately 3011 amino acids, and



The genetic organi zati on and pol yprotein processing of the nonstructural
protein portion of the ORF of pestiviruses and hepaciviruses is very
simlar. woesa/3smiti ve stranded RNA viruses 15 possesspraTd@pra@hoaci2azr ge ORF
encoding all the viral proteins necessary for virus replication. These
proteins are expressed as a polyprotei+-that is co- and

post-transl ationally processed by both cellular and virus-encoded
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responsi ble for the replication of the viral genone RNA are |ocated within
appr oxilmRedny ferfhe sufidwpand sppirelf polypenteinitiagslaiggn.t he ORF are ter nmed
nonstructural (NS) proteins. For both the 20 pestiviruses and
hepaci vi ruses, the mature nonstructural (NS) proteins, in sequential order
from t lGenatic medyséy ofi HOY ek idehafiabsis maie enoaypep sldweing ac30Phdiverggne@nn tieit he
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t he Ii%é%?%f G%QQEﬁé&W%#2?egﬁggéuéﬁ%gc@ﬂ@]2%2?%3%53_ In both cases, the N53
serine proteinase is W) 2011/ 058084PCT/ EP2010/ 067252 -3- responsible for
all proteolytic processing of polyprotein precursors downstreamof its
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Failla et al. J. Virol. 1994 68: 3753-3760; Xu et al. J Virol. 1997 71:53
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hepaci vi ruses have the predicted RNA-directed pol ynmerases activity
( Behr erke amingtternEng{1the gonsgrugtarad proteia shemamegion ol the garbyky-trmimgy ¥ the

71:84165.8428. .Yuagn-e I i e '%gjjys. ~pcomm 1997 232: 231- 235;
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The NS proteins of pestiviruses and hepaciviruses share sequence domains that are characteristic
25 of specific protein functions. For example, the NS3 proteins of viruses in both groups possess
amino acid sequence motifs characteristic of serine proteinases and of helicases (Gorbalenya et
al. Nature 1988 333:22; Bazan and Fletterick Virology 1989 171:637-639; Gorbalenya et al.
Nucleic Acid Res. 1989 17.3889-3897). Similarly, the NS5B proteins of pestiviruses and
hepaciviruses have the motifs characteristic of RNA-directed RNA polymerases (Koonin, E. V.

30 and Dolja, V. V. Crit. Rev. Biochem. Molec. Biol. 1993 28:375-430).

The actual roles and functions of the NS proteins of pestiviruses and hepaciviruses in the

lifecycle of the viruses are directly analogous. In both cases, the NS3 serine proteinase is



Currently there are a limted nunber of approved therapies are currently
available for the treatnent of HCV infection. New and existing therapeutic
appr oachesote1ttosemti ng HCV and i nhi bition of HCV NS5B pecCymPeasmectrayve been
reviewed: R G Gsh, Sem Liver. Dis., 1999 19:5; D Besceglie, A M and
Bacon, B. R, Scientific Anerican, Cctober: 1999 80-85; G Lake- 20 Bakaar,
Current and Future Therapy for Chronic Hepatitis C Virus Liver D sease,
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58:1-16; Q. M. Wang et al. Hepatitis C virus encoded proteins: targets for antiviral therapy,

30 Drugs of the Future 2000 25(9):933-8-944; J. A. Wu and Z. Hong, Targeting NS5B-Dependent
RNA Polymerase for Anti-HCV Chemotherapy Cur. Drug Targ.-Inf. Dis .2003 3:207-219. The
reviews cite compounds presently in various stages of the development process are hereby

incorporated by reference in their entirety.



i nproved pharmacoki netic properties. PegasysO is a conjugate interferon
a-2a and a 40 kD branched nono- net hoxy PEG and Peg-IntronO is a conjugate
of i nterfwoanias@s4and a 12 kD WO 2011/ 058084PCT/ EP201@CO&P2HA/06B52

nono- met hoxy PEG (B. A Luxon et al., Cin. Therap. 2002 24(9):13631383;
A. Kozl owski and J. M Harris, J. Cont+lel. Rel ease, 2001 72:217-224).
Interferon a-2a and interferon a-2b are currently approved as nonot her apy
for the treatnment of 5 HCV. Roferon-A(r) (Roche) is the reconbi nant form of
interferon a-2a. Pegasys(r) (Roche) is the pegylated (i.e. polyethylene

gl ycol nodified) formof interferon a- Za(}" Rron-A(r) (Schering
Corporation) is the reconbi nant f gy of rferon a-2b, and Peg-Intron(r)
(Schering Corporation) is the pegyl at\g@ rmof interferon a-2b. 10 O her
fornms of interferon a, as well as intgrfferon (3, y, T and co are currently
in clinical devel opnent for the treﬁ@)‘?ns of HCV. For exanple, Infergen(r)
(interferon al phacon-1) by InterMine, Omiferon(r) (natural interferon) by
Vi ragen, Al buferon(r) by Human Genone Sciences, Rebif(r) (interferon

| :3-1a) by Ares-Serono, Onega | nt!drR&F6¥)M: Bi oMedi ci ne, Oral Interferon
Al pha by Amarillo Biosciences, ar® Rate™eM6h y, interferon T, and
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virol ogi cal response ﬁ m in 54-56% of patiénts. The SVR approaches 80%
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A nunber of potential nolecular targets for drug devel opnent as anti -HCV
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enzyme has elicited significant interest anmong nedicinal chem sts. 30
Nuci eo$PHEIAHAR Hierawysvidt IKgsEEhet Apnd axferferap ogdh- ¥irpmiding kb & agadwgt ur al

substr i hain term nation or as a conpetitive inhibitor
whi ch %éfﬁ}\bee gtstoémgﬁﬁhér‘ﬁ%gcgtggi de binding to the polynerase. Certain NS5B
pol ymer ase nucl eosi de i nhi bitors have been disclosed in the follow ng
publications, all o ich are jncorporated by reference in full herejn.
VO 20111§ 8@9&5&%)5&?@%%8‘7‘*2‘3?{6-@ thp spiregn o eluonig bApaEs forea Ty rlgcade.

uragy | ’Imyﬁiedél%pr&aﬁgb&%ummmm Bfresponse to viral infection. Two distinct

types of interferon are recognized: Type 1 includes several interferon alphas and one interferon

B, type 2 includes interferon y. Type 1 interferon is produced mainly by infected cells and
protects neighboring cells from de novo infection. IFNs inhibit viral replication of many viruses,
including HCV, and when used as the sole treatment for hepatitis C infection, IFN suppresses

20 serum HCV-RNA to undetectable levels. Additionally, IFN normalizes serum amino transferase
levels. Unfortunately, the effects of IFN are temporary. Cessation of therapy results in a 70%
relapse rate and only 10-15% exhibit a sustained virological response with normal serum alanine

transferase levels. (L.-B. Davis, supra)

25 One limitation of early IFN therapy was rapid clearance of the protein from the blood. Chemical
derivatization of IFN with polyethyleneglycol (PEG) has resulted in proteins with substantially
improved pharmacokinetic properties. Pegasys® is a conjugate interferon a-2a and a 40 kD

branched mono-methoxy PEG and Peg-Intron® is a conjugate of interferon a-2b and a 12 kD



In WO 01 90121 published Novenber 29, 2001, J.-P. Sonmadossi and P. Lacolla
di scl ose and exenplify the anti-HCV pol ynerase activity of |'-alkyl- and
2' -al kyl wochaosswes of fornulae 2 5 and 3. In WO 01/ 92282/EPpublos=led
Decenber 6, 2001, J.-P. Sonmadossi and P. Lacolla disclose and exenplify
treating Flaviviruses and Pestiviruses-aith |'-alkyl- and 2'-alky
nucl eosi des of fornulae 2 and 3. In WD 03/026675 published April 3, 2003,
G CGossmdronmeih6gy PEES (B. AaLlstn e €081 DrsyA 2001 2402863198F] AVKyilswsies and
Pestiviruses. 10 In W2004003000 published January 8, 2004, J.-P.
Sommad @84 - Mt Harrisgy/ setrigd Releasgrd03 7250dd2dys of 1'-, 2'-, 3'- and
4' -substituted 13-D and | 3-L nucl eosides. I n WD 2004/ 002422 publi shed
January 8, 2004, 2'-Cnethyl-3"-0-valine ester ribofuransyl cytidine for
t he tr @aderfemh ola bhdinterfetdrdaebidné eatdnolgsipplodedbxmbastheapp fdrebk etdtmeatalf
trials for a related conpound NVM283 which is believed to be the valine
ester 310Y. Rofsrangd | dRedicasghorpcombmant fpymedimenferon a-240Pegas9 0dagbogs the
publ i shed Jan.. 8, 2004, J.-P.. S0 ossi_ et al. disclgse a,segies. of 2' or
P or odreyalg ¢ poBahytes? eiysh ROTTRAR R niitualicnis B andSiilatrent o
flavi V'ddal%oﬂaﬁ&?% HHRScdntGh M 15teh SE¥tdrREGE L §nd PS%HQ%@‘&S%@%%%&M%M&QM
June 3, 2004, J.-P. Sommadossi et al. disclose 2'-branched 20 nucl eosi des
and Fl ayiheipegylaed fathad f iaterfekon 6263/ 026589 publ i shed April 3, 2003 G
CGosselin et al. disclose nethods of treating hepatitis C virus using
4' -nodi fi ed nucl eosides. I n W2005009418 published February 3, 2005, R
St oy er I S uri.pne | i anal o f r . Q
ai ok Ehenbb EERRURGT b ST US hERTPRETRE PS8l Al A GERLTE i cat i ons
di scl omvém@mé&ﬁ%pﬂhe eRhth@hNoMIChe st SRnNa 19QH:ch® (ﬁlfeeﬁicomﬂadcbﬁh? b Vvirus
infection. In W 01/32153 publ i shed th,lo, 2001, R, Storer discloses

[

nucl eodntgBYurRe Qmynifarers(nawiraltinteefeionyby ViragenyiAdeufews. by Huapr0GeBo®1 5
publ i shed Au

. 01,5, H.. ild et al. WO . .
D01 1) oSS b TRibB s sk 3). b N irserdie Opisen bt iesen by &g Mgteing; Ore
pr eventlh@ﬁel%ﬁl_fﬁhﬁélb%iﬁh%ﬂ[b BiESdRBS aldl {lterfi6h S ARicHRr FOMBAY S ferd iy MPby
02/ 18404 publi shed rch 7, 2002, R Devos et al. disclose 4" -substituted

nucleotlntgeduicoare tim depelapgnddCV virus. In WO 01/ 79246 publ i shed Cctober 25,
2001, K. A Watanabe disclose 2'- or 3'-hydroxynethyl nucl eosi de conpounds
for the treatnment of viral diseases. In WD 02/32920 5 published April 25,

2002 anghphyindBnQR4ASy dEICRUPRIE BB d YRe iﬁ&fcrglglgtzc&h'em% %%Y&Entqg% gfatlmﬁél{/\%c | ose

nucl eosi de conpounds” for the treatnment of vira I seases.
03/ 105 7@apubCorsbiethgDévermemdReg (2003 resBlts Breatusetined|virottigs@ll ospome {8V Res of

b Li i d i vati t f t t ment of HCV
nf oot ot SoPs St St0a 7o Sy Ko rn e ek bt e B 08k Sl et al
di smj O fBMGLA$) tHE cHAPRMBIINS fratiudlRidRicteeh WMWY siRpensientchNA¥d. I al

pol ymer ase. The nucl eosi des disclosed in this publication are primarily 2'-
met hy 1 IRprésyidnofly lise kgnptoms edd sldo resstipaeae agsociiod2005udsR42S S WBINtos il Jul vy

25, 2002 S, S. Carroll et al..disclo nucl eosj de deri vati ves which
i b TP e R ST I N S e S TP RBe of |t reat] ng HOV
infection. In WO02/057287 published July 25, 2002, S. S. Carroll 15 et al.

di sclose rel ated 2a-nethyl and 213-nethylribose derivatives wherein the
base i & awmber of potential molecular targets for drug development as anti -HCV therapeutics have

25 now been identified including, but not limited to, the NS2-NS3 autoprotease, the N3 protease,
the N3 helicase and the NS5B polymerase. The RNA-dependent RNA polymerase is absolutely
essential for replication of the single-stranded, positive sense, RNA genome and this enzyme has

elicited significant interest among medicinal chemists.

30 Nucleoside inhibitors of NS5B polymerase can act either as a non-natural substrate that results in
chain termination or as a competitive inhibitor which competes with nucleotide binding to the
polymerase. Certain NS5B polymerase nucleoside inhibitors have been disclosed in the

following publications, all of which are incorporated by reference in full herein.



optionally substituted 7H pyrrol o[ 2, 3-d] pyri m di ne radi cal 6. The sane
application discloses one exanple of a 313-nethyl nucleoside. S.S. Carroll
et al. (JwvoBooloss@hem 2003 278(14):11979- 11984) di scl es@/mEpaduolos125DNn Of
HCV pol ynerase by 2'-0-nethylcytidine (6a). In WD 2004/ 009020 published
January 29, 2004, D. B. Osen et al. ditsclose a series of thionucleoside 20
derivatives as inhibitors of RNA dependent RNA viral polynerase. PCT

Publ i cati on No. WD 99/43691 to Enory University, entitled H,
"2' - Fl uoronucl eosi des" di scl oses the use of certain 2'-fl Zﬁ'{\rllucl eosides to

treat HCV. U. S Patent 6 348 587 to Ermr Un|v r5|ty tiNl ed

"2 - | uor onucl 885 dgs" w af _6I eosi des
useful for the tre%t |t|sMg-"§_26 HIV bnwnﬂ cel lul ar
proliferation. Bot |gur H\g of th fIHcN tent are

di scl osed. El dr uBOet QH (Hoal 9@55| onHQ HePatii OV r@  Fl aviviridae;
16th International WO 2011/058084PCT/ EP2010/ 06725‘2r 8- Conference on
Antiviral Research @Apr. 27, 2003, Savanndgh, Ga. )) descri bed the structure
activity rel atigginghiR, tg}tmlgme pRdi, tjugtle Ruglgosi des for inhibition of HCV.
Bhat et al. (Cxalan&@'@*agmmv, Hepat| tis CVirus, Flaviviridae; 16th

I nternational Conference 5 on Antiviral Research (Apr. 27, 2003, Savannah,
Ga.); p A75) describe the synthesis and pharnacokinetic properti es of

it hor 40 SE0 AT 307 ALF SR HE B ergert ac s b Sciurisst At & BeiceRR 674 or y
act | vi ttehPlifahd sRABRY hEPIARE.aRIAT 1-ARyOuse D BlyRlucicbGial o SBRmhaR2 V.

Hepatitis Virus, Flaviviridae; h I ntefnational” Conference on Antiviral
Res eiar @hd GA@n WO D1/9208% publishad mernwf) 200 A?IG? Amoadmsicaiddbd acolén @ﬁdle&@t S

of the 2 osi.des o CV_.RNA r tion,,Seyveral of
non- nuche S REE PRI BT Ll Bl R B S Pl GaidRss

i ncor pas@igsk Pind $f B WL @3/0D6473 Jubhigiegi Aprili3NeO0M AN Goshginzdidtldagz Plaisyl (H.
Hashimoto et al. WO 01/47833, H. Hashinmoto et al. WD 03/000254, P. L.
Beaul i a@uclepsidgs 4 fotoaimowoiraes apd PestivBasen i eu et al . US 6, 448, 281 Bl ; P.
L. Beaulieu et al. WD 03/007945 Al); indoles, (P. L. Beaulieu et al. WO
03/ 0010141 A2); benzothi adi azi nes, e.g., 7, (D. Dhanak et al. WO 01/85172
Al 1(D. ThivaD2004003@00. pubisikd)/ Jasu2 68, 204, K-P.Bonbuddoysiet akdisclod@@3/083801 Al ,

D.Chai et al. WO 20 2004052312, D, Chai et al. W2004052313, D. Chai et al.
VW002/ 0Psadrugs of 12" B-and 4esubstitutegSshensd rdameiopides. in WO 2804{002422 a1 wo

2098 310 Y IR 4 Ly RS A

13- ket efyVanwatigse (nfectlésﬁst aldutiia het re%Brt@d clidi&l (ﬁrlaélQB)réll?rBlaﬁd cofpodiid WVIDs3 et al .
WO 00/ 06529); yr| md @B%%i delli et al. WO 02/06246 Al );
pyri m dyHeisds eveehfo bRth lpeysterrﬁjOBhe evtidipgprplond 0dr3se) v Ve nes
(K / y
i L
2, 4 d| @tdp gk dner 4 Rrankhed owvdemsidealfor tEPtrQﬁﬁlﬁﬁt&ﬂmi)vwlmbmfycttwlnamqh&imgkmt ives

(M V\anfcI] et al. J. Biol. Chem 2003 278:2489-2495).
nrfections.

In W0O2004/046331 published June 3, 2004, J.-P. Sommadossi ef al. disclose 2'-branched

20 nucleosides and Flaviviridae mutation. In W0O03/026589 published April 3, 2003 G. Gosselin et
al. disclose methods of treating hepatitis C virus using 4'-modified nucleosides. In
WO02005009418 published February 3, 2005, R. Storer ef al. disclose purine nucleoside

analogues for treatment of diseases caused by Flaviviridae including HCV.

25  Other patent applications disclose the use of certain nucleoside analogs to treat hepatitis C virus
infection. In WO 01/32153 published May 10, 2001, R. Storer discloses nucleosides derivatives
for treating viral diseases. In WO 01/60315 published August 23, 2001, H. Ismaili et al.,



WO 2011/ 058084PCT/ EP2010/ 067252 -9- Nucl eosi de derivatives often are potent
anti-viral (e.g., HYV, HCV, Herpes sinplex, CW) and anti-cancer

chenot herapeotiioss@sgent s. Unfortunately their practical ®CiriEPRg10i0672611t en
limted by two factors. Firstly, poor pharnmacokinetic properties frequently
limt the absorption of the 5 nucleosidle fromthe gut and the intracellular
concentration of the nucl eoside derivatives and, secondly, suboptinal

physi caliscRise ﬁeltﬁddeeffreahfehmr preveitibabt PRveRts aifsctiohs 6ithaavledsibecanplweped to
enhance delivery of the active |n8red|ent Al bert introduced the term

pr odr udnt"%o@éélé%ﬂp‘ﬂ)éu@séﬁh%ttﬂd DR R@tes ef ¢ displasccd spbitisgré anclagidge faryi t y
but wh t

oubst LA EHEPARPIPH Bl TERd Gl RO AbHR ATk AEbPE dBEMe 2 )

Pr odugorBakvgirbeencthdaenkebyide emmpovads (. theEtréatmyﬂztrofezhrahdilseasds IivD 0226692(2004

Bundonanhiohed s 2512088 Sad th S e B apspabliine it AhePluL Servarat thug

funct i QRalos@hRUBSIRND nFfdGRIC R ttféﬂ?éa%&?t ofQirkefidsof Prodrugs, H  Bundgaard
(ed) Elsevier 15 Science Publishers, Anersterdam 1985; G M Pauletti et

al. Adv. Drug Deliv. Rev. 1997 27: 23 H 256;R J. JoNHs and N,

Bi schof berger, Antiviral Res. 19 *1-15 and Z YR \agner et al., Med.

Res. Rev. 2000 20:417- 450 i | Netaﬁg ict _ggfornation can catal yzed
20

by specific enzynes, often G t he ady? npound can al so be
regenerated by non- speC|f|c ncal processey. har maceutical |y
accept abl e prodrugs refer ﬁﬁnpound t hayg abol i zed, for exanple
hydrol yzed or oxidized, in the ost to forn1the conpound of the present

i nvention. The bloconver5|on shoul d avoi d fornatlon fragnents with

t oxi col ogical liabilities. Tyblcal exanpl es of %rodrugs i ncl ude conpounds
H;at hqv%&’(? Og l%g %u‘t}flsilé'icpbec(:f EE’IC}adtO?gl% 9151(1) f dlsgloge i getr%s %?farlbj nc(é;I%ll? Ingl

modi fi elablle@sid@ﬂeﬂdaavékytﬁat@xyuwﬁﬁupﬁﬁﬁs t@atrﬁdmeosﬂgazrmfe@neﬁs{ TAave zbneam)ouislz i zed
in the design of pronucleotides. These pronucleotldes can be hydrol zed or

deal &y IPabbsher dayiaiin23. ¢ 042 e Bheteer vh dlisslose pacleesidsarpmepoupdy that ighibitaf or al
bi Oava'dfeﬁé?ld' hﬁYNAﬂﬁﬁ'ﬂﬁ&phﬁéra% srl?e%%fee%lhggﬁill&élggr%%?ﬁgg 1&9&%@&&&%& fact

and 30 St - pass exc I on the gu Iver. m zat’1 on of
transc eﬂldthnj'leﬂ‘ hgdixmy pmbsnmtédmmﬂ@hldehehﬁw ( 2GOX057d05 bnlel&hed I(ly 28)2092eatSer
ut.ion.coefficient not, however,

t han ze ti on of distri S

i nsur e éar@él FRIOSHPHIr QR n@%V fANFS WhaChiR 1b&059,{ I?Né %ffprcpfﬁ?t Vralnobanerass in
t he ent,a4 %%Yﬁd%is ok%étﬁ%%'léwlﬁﬂ‘ec{f@ﬁ al'ﬂ%b%mdsﬁzg‘}fu&%&irﬁ‘?ﬂﬁ 2080 4. &Shatroil N
passi ve WO 2011/ 058084PCT/ EP2010/ 067252 -10 ransport” or active transport

of the enet disolobd eldvgd m-frﬂlanlxylgaudrﬁﬁ ﬂmhjdnbm@etﬂmtv@emhemthe b‘EIsrelspmodr ug nust
al so resi.st undESIre %;otr tlo r ELood bef e re |ng t he
target CPEPTAGH %&f@@ﬂ i3 & TS gse

rati 0”%'11%&%@@%%@?@%@&?9 191@1e5§58e0§%”b%ﬁ1)11 eP&‘ng gl & d;% ﬁ§9'?§(ahj’1f§*@

nol ecul e ation of an active c oun uces nentirely
new nolleesn)ahsom"se iiihibibh o AHCANp&Eyimichist by lﬂ@ahdfthﬂbﬁldlﬂtyéﬂag.aln Wheni cal and

bi ol b t th und. Requl ]
r'eau??lgﬁ@wh rDy Ié}g@sﬂdﬁf"i?@gi’ P%PFOQﬁeHEg; E?Flil gtg(gp Oﬁﬁc?s%%gﬁgf fﬁ@%@%@w@e
mul 4G plariPARNAY sl 5f(RI@AQfeP&ﬁl|ehtt B(N@cwﬂi‘?}é@?/ﬁ{ekésgs Thus, the

identification 10 of prodrugs remains an un tain and challenglng
exerci se. Mreover, evaluating pharmacoki netic properties of potentlal

prodru i chal deav.or ki net results from
DO U Bt ST AT BT RIS o T RERIELL e

discloses the use of certain 2'-fluoronucleosides to treat HCV. U.S. Patent No. 6,348,587

to Emory University entitled "2'-fluoronucleosides” discloses a family of 2'-

25 fluoronucleosides useful for the treatment of hepatitis B, HCV, HIV and abnormal

cellular proliferation. Both configurations of the 2' fluoro substituent are disclosed.

Eldrup et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16" International



Recently, it was discovered that in patients infected wth Hepatitis C
Virus Genotype 1 (HCV-1) 15 or Cenotype 4 (HCV-4), a beneficial response to
a treat mewo 20hzissisacl udes i nterferon al pha, ribavirin ardTaEPRIGYOpTEYTEr aSe
inhibitor (Triple Therapy) could be predicted if the patient's HCV RNA

| evel becones undetectable in as short-&s two weeks post treatnment. The
correl ation between a patient show ng Rapid Virol ogi c Response-2 Weks
(RVR2) (adbrasddi VA me iRURE&arad AYr.1X7, DOGS, SaResporGe)) ([@@¥drbedthet he end of
Triple Therapy treatnent is disclosed in the compnly 20 owned US patent
appl i catreHrasssNtsglamesgpof 2+ mpdidethaselapades for inbbaen HEN. i s i ncor por at ed
herein by reference in its entirety. SUMARY OF THE | NVENTI ON The present
invention is based on the discovery that in patients infected with Genotype
1 of t BhaRbr dAe(@ati Sdssio W iHepstit{sHCV-rLy, KaviGeidat yise latcHBopHObmRrendeat
undergo Tripl e Therapy treat t., certain bio rkers can be predictive of
a pati @HtAI&E’HTiaEB\FSﬁ@rC £ 20 008, Spyenpelh 0.} & %7'2361&%0@%%% R 8Rd of the
pat i enthhowh REeRUSLALRR o Ml RloRRIk Gnils SRANS Po&libit ikl of nEvaRRENt . 1N
one enbodi nent, the invention provides tor met hod for predicting that a
human setljceton. Jheianthoct repomittah 2'Handificd nu i@ sides wicinbnsicitd patentRVEDIt oy
treatnent. With 'q}en{er n, ribavirin and a HCV NS5B pol ynerase i nhi bitor
conpri§?“8ﬁ”€ffh?85?dﬁﬂ 04 5P e from said subject prior to said treatment
(pre-treatnment), WO 2011/058084PCT/EP2010/067252 (ii) determ ning the

expression level in said sanple of at |east one protein selected fromthe
grolp EYsen «wf.ngraiSenmm VEDepatith C Vireg Flapsradagidd Mipmatiened Confargncg onpar i ng

the exbyeRshRJENRIARE NGNAL SLeRRln 908 PAIEEND, L0eSRLANSAHRLEo} 3

reference val ué represent ati an ‘expression 1evel 0O a east one

pr ot ei indatisd Metbokidosron HEM RaRY replitatianpl es of a patient popul ation that
did not achieve RVR2 to said treatnent; wherein a statistically significant
hi gher expression | evel of the at |east one protein in said sanple is

i ndi catSeveral Hlagsessel npnsiisjeeside KIGY NaShi ishibitmyhave beasadederibedanderst . 10 I n

o Pl R T Bl SR, A S i BT Tt M 3 000, o

Wi th i gner7883,am, Hashinaoto ek &l. 30 03/00C35NBSB. Baluyioe eageWMb3 020210 AR, Si ng:

(Oproviding a sanple from said subject fdﬂéﬁﬂ&goone of said treatnent
n

: week
(one- wakrupse o (EapAdReS | BIsP k) RBiaubiothe/ EiYP esl9i B0k BILi n sai d
sampl e I IARA. 1 t I 8t f. | L
o1 LT3y G EASyORSoR0Rl el SN e Ol S0P B RR TS WO 1 T
pr ot ei mAli; . Ntiadals amdl WQ 03/6837262 A2; K. 1. Duffy et al. WO03/099801 Al, D.Chai et al. WO

20 2004052312, D.Chai et al. W0O2004052313, D.Chai et al. WO02/098424, J. K. Pratt et al. WO
2004/041818 Al; J. K. Pratt et al. WO 2004/087577 A1), thiophenes, e.g., 8, (C. K. Chan et al.

WO 02/100851);
O\\ ’,O O
OH HN’S Me—<:>""<
~ N=CHMze,
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benzothiophenes (D. C. Young and T. R. Bailey WO 00/18231); B-ketopyruvates (S. Attamura et

25 al. US 6,492,423 B1, A. Attamura et al. WO 00/06529); pyrimidines (C. Gardelli et al. WO
02/06246 Al); pyrimidinediones (T. R. Bailey and D. C. Young WO 00/13708); triazines (K.-H.
Chung et al. WO 02/079187 Al); rhodanine derivatives (T. R. Bailey and D. C. Young WO
00/10573, J. C. Jean et al. WO 01/77091 A2); 2,4-dioxopyrans (R. A. Love et al. EP 256628 A2);
phenylalanine derivatives (M. Wang et al. J. Biol. Chem. 2003 278:2489-2495).



reference val ue representative of an expression |evel of the at |east one
protein derived fromone-week post treatnent sanples in a patient

popul at i omotzhatossisd not 20achi eve RVR2 to sai d treat menPCTEPRO10i067282
statistically significant higher expression |level of the at |east one
protein in said sanple is indicative t#at said subject will achieve RVR2 to
said treatnent. In yet another enbodi nment, the invention provides for a

met hod for predicting that a human 25 subject infected with HCV-1 or HCV-4
wll achieve RVR2 to treatnment with interferon, ribavirin and a HCV NS5B

pol ymeiiskeosidR dsrivasives ofign #rsipAtent by sili(aen _@Héﬁ Eonp Herpesoimplar CMbjaee t
prior < re-t.re : ng: i
Pevel rhiSEdr LhAR ARk ' Eeit POhTR koL hEd DB RS biEn FHRLE BT 190
consi stfaagrsofFirdiGF ipedapharidhddkineti€ RAIderticarfcbqvBEly 1301 ithd dbspupown df thg a sanpl e
fromsaid subject follow ng one week of said treatnent ne- week post
treat né‘H‘t‘l)‘v‘,OsK?‘lf gym&E? BHAPH ey RGP B rce%%ingﬁtl%?/ﬁ _emﬁcqe%écf? 5 Gt

| east qE&ALOLRIJPLiARI SRRl Jo@@?ti%@?es&[c@ﬁﬂnﬁ%h%ﬁ@& Whicl &h8balkmpldyR4P.
TRAIL, and MDC, WD 2011/ 058084PCT/ EP2010/ 067252 -12- (v)deternmining a

di f f er eotnlmincesgnessoihe hgwelingtdichte at | east one protein between the pre-

treatnent sanple from said subject and the one-week post treatnent sanple
fromsaid subject, conparing said differential expression |level of the at

| east oQQBerPiicRubeditAe RorSfrEdAReEddRtbEa EQRpARANIIALNR Mk Pintrdhstl BibBERAL | al
expression | evel of the at |east one 5protein derived from pre-treatnent

sanH] escavity Bexhighi cppbic ofmeihalitramivpmaton o the peitietivs piplane] (or brra
did t i . i t t; ' tatisti | Land ki t
change SRCPHE G ot s SETEIERL 26 0F FEplR ab b el et Rl b TpaRF, T

i ndi catHtigaybhatalsai Med adhpmc200M47(1(HB3D82e0RIRBdaamsai & dl.r €atienig Mt BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 shows the Study Design of the Phase
11 O i AORAR4d 485 HoBumipasisls Desicrpliradrugss Béwever waleRyrpatiied fawmriopeat nent

T e e T e

15 Science Publishers, Amersterdam 1985; G. M. Pauletti et al. Adv. Drug Deliv. Rev. 1997 27:235-
256;R. J. Jones and N. Bischofberger, Antiviral Res. 1995 27; 1-15 and C. R. Wagner et al., Med.
Res. Rev. 2000 20:417-45). While the metabolic transformation can catalyzed by specific
enzymes, often hydrolases, the active compound can also be regenerated by non-specific
chemical processes.

20
Pharmaceutically acceptable prodrugs refer to a compound that is metabolized, for example
hydrolyzed or oxidized, in the host to form the compound of the present invention. The
bioconversion should avoid formation fragments with toxicological liabilities. Typical examples
of prodrugs include compounds that have biologically labile protecting groups linked to a

25 functional moiety of the active compound. Alkylation, acylation or other lipophilic modification
of the hydroxy group(s) on the sugar moiety have been utilized in the design of pronucleotides.

These pronucleotides can be hydrolyzed or dealkylated in vivo to generate the active compound.

Factors limiting oral bioavailability frequently are absorption from the gastrointestinal tract and
30 first-pass excretion by the gut wall and the liver. Optimization of transcellular absorption

through the GI tract requires a D74 greater than zero. Optimization of the distribution

coefficient does not, however, insure success. The prodrug may have to avoid active efflux

transporters in the enterocyte. Intracellular metabolism in the enterocyte can result in passive



Figure 3 shows the expression levels of proteins (in pg/m) at Wek 0 that
show a significant difference (p < 0.05) between patients that achieved
RVR2 (repwexentessoshy "1") and patients that did not achiPeT&EPRMBRD67252
(represented by "0"). represents the nean value and ? represents the
medi an value. Qutliers shown as were-h®t included in the determ nation of
mean and nedi an 20 val ues. Figure 4 shows the expression | evels of proteins
(i n pgirndpoat oM eike fhadsPait of tHRVINGalSI 1BODY Eﬁ“@l&tpudipfsfb@él@iﬂﬁcethéFguﬁluﬂle@5)ThBet ween
patients that achi eved RVR2 (represented by % atients t hat did not
achi ev@r@lyre Mmusiedseissist wylcpyed: lnotranseyﬁ%%s indhe 1Pﬂ‘éb§ arercAghang thgsarget i n
Figure shows the differential expression levels of proteins (in
/rﬂ)éﬂsb(l)e:ﬂt%gé%rgéek 0 and Wek 1 that show a significant difference (p <
0 05) bet ween patients that achi eved RVR2 (represented by "1") and patients

that_di d not achiev represented by "0") s have e sa
mean ndghlé%P‘ith“‘ﬁ @95@%@5@%@&%@%@%@ ﬁfﬁl@qde@ m%wmﬂnerwe rm
"respo roaﬁé'senttlﬁ thd ﬁ@fc@i@l@tcﬂeﬁu@al dRRif@Rbeof ﬁ?&@% Qo oﬁrraﬁpleéﬁee@ he Eﬁﬁ%lgﬂ{%\xpf an

agent agents. terms “Sustalned Virologic Response’
" Conpl emcelecmé@mnwmch CRY gxhlbmlmmdk%3@38@(:13&1&?@%@1@&7125@aL m@pertles

t t t h d bl d th
et act 2Broat e B ot R SRS AR Aok it AR Ry,
RT- PCR jaed Hlafﬂénée@@fﬁﬂ@l fbfpattﬁv%als q@altto %']ﬂurhﬁ@'ﬂﬂné‘tﬂjéﬂltéé’e g, Qﬁé Rentifi@tieRd of

treatment. The terns Siro | ogi'c Non- Response” ("VNR') and "No Response"
("N ) of pradregstramains an anepstedi qtnduéleﬂengmgewﬁa@eedﬂpvoawderaéraémgt o the

presen e h n infected
b, ec Pty Rt e FioBE n e L prihbih e fink B SGPB cRadlnbn | "The

t er m " Rapinghc¥keliogisclt Resipanieal ot ekaay bRURZCUt thekehsolite td hemalisence of
detectable HCV RNA (<15 11U L) in the sanple of an infected subject by
RT-PCR after two weeks of treatnment. 10 The terms "sanple" or "bi ol ogical
sanpl e Rercgl{tﬁf 7t v&a% cﬁ@&@i %a?fn ﬁdg@ﬁfﬁnfgéte{i lv&)‘fﬂhq{é ﬁﬂh@ge\ﬁijnfsr@éﬁo € lnﬁI{C'V qzal ’
including, but not ITrmted to, for exanple 5@ I opsy ser
whol%® ol Gledotypp# GHIC V-4 ) iabend fyoied hesdpbndedp attfmtmaeﬁt éran aichsiestnterrfesomﬁlphhe ski n,

respiratory, int and genitou tracts ears , . m kK
bl ogd 6&? ém @Hﬁﬁi@ PBﬁYd%er’iésegl 1%605 @W&dﬁbﬂ%ﬁy C%‘é‘ﬁ%?f’é’éedé‘fte‘?}ft@? PHEICRI |
cul tur 7PN A 1URMb & ofdeB Ghitdéshle 91“55 Aot ab o %g(st&st condiit angdoregiism

resulting 15 fromthe growth of cells in culture medium putatively virally
| nf ect éxdtvmhIasoatwmcsbmmgd%aplct‘dllrbk),glcalh@;pomeﬂ &@nips)ﬁe‘ﬁl&%)) and aclfikeing Sustained

"refer ue re n v ers to an
st macardrt RESRSRl ST o o le TROAPDEERe G BheonhBifi simPPay
sanm eswndd AJ3HNeRapplRiAtioR OSSN 1/038, 3¢5, Eim{tD@éhibEt 1§ 2908 ol Kigh & 1%?9&@&@0%9
to a Triple Therapy treatnment. The term’ statlstlcally S|gn|f|cant as used
her ei n hateanby taferengenia itsistiichied results are not likely to be due to chance
fluctuations at the specified |evel of probability and as used herei n neans
a level of significance of less than or equal to 0.05 (p < 0.05), or a
probabiSUMMﬁq{Ye)H‘THEOIN\I’IENEI(man 25 or equal to 5 out of 100. The terns

"interferon" refers tqQ the fam of h| honnlo?ous %gfcres specific
pr ot e| H%letpﬁ%?@nr IRYgIbPRdS baspdpn F*@ﬁ%ﬂ@éﬁ?fr}’é tdlh Bateny infog Peratrs baf Bad

g S not
Ilnlte Ph reggﬁgﬁﬁggrﬁfﬁE%rkgﬁ %¥¢Vﬁa 2b suc{1lfl 8§§hﬁﬂ§pgg%p%ﬁ#%?%% eron
avai | alkkeaihbamdsksrecambe fedporadt mpatlehieanﬂlemmg RVRR, &hichr maonbisregmisitive

interfero 2a.such as ofero interferon availahle from
Hof f marPﬁe‘f opg’rgﬁgpatmf Flwmrr HStam? g[ %ﬁ?sppmeeaﬁr MSARPE such as
Berof or0 al pha 2 interferon avail abl e from Boehri nger Ingelheim

Pharmaceutical, Inc., Ridgefield, Conn., interferon alpha-nl, a purified
In one embodiment, the invention provides for a method for predicting that a human subject

30 infected with HCV-1 or HCV-4 will achieve RVR2 to treatment with interferon, ribavirin and a
HCV NS5B polymerase inhibitor comprising:

(1) providing a sample from said subject prior to said treatment (pre-treatment),



WO 2011/ 058084PCT/ EP2010/ 067252 -14- bl end of natural al pha interferons
such as Sum feronO avail able from Sum tono, Japan or as Wl |l feronO

i nt erferomoabpiasesh (I NS) avail able fromthe Gd axo- Wl | ecmEPRaid/ioe726DNndonN,
Great Britain, or a consensus al pha interferon such as those described in
U S. Pat. Nos. 4,897,471 and 4, 695, 6231[especially Exanples 7, 8 or 9
thereof) and the specific product avail able from Angen, 5 Inc., Newbury
Park, Calif). , @teinih@pfties eprabibhdeveBindsaid sinpleondt 108t siicprorirfeectdat fegher ons
made by Interferon Sciences and available fromthe Purdue Frederick Co.,

Nor wal k, Conn. thegreysycoppisting ¢ YR, Fosah k). TAR cild6RY. avdy i ncl ude ot her
forms of jppfer - al : i , onega
and T anbcil hato R Srrsiofv BEeal R PP BrotEhiin kB WRes G TR0 o1
HCV. For exanpteggrenaeivatgangredenfdtive eff fue expresaiopmhiacd of fhie dbYeabtrdrerpbtom,
Omiferon(r) 10 (natural interferon) by_Viragen, Al buferop(r) (A bumn
intetferon al pHANVSH)Tomy PigtFetment vemBlesef &R }p@@%@tfantﬁat(ﬁfléwé%ﬁ
beta-la) by ArgsrSepUQrEGR | nterferon by BioMedicine, Oral Interferon
Al pha by Amarillo Biosciences, and interferon y, interferon T, and

i nt er f evlerciy alstatipycallptsegmiinaet higha c@resodre leanliMthigiticast ornpgiormemedidconsensus

interferon).. Interferons.can.incl.ude .pe d i.nterferons as defined

bl ow. S8 i LSy Shiss il B RV RO S i SRRt ereron al phar
and "peginterferon” are used herein interchangeably and neans pol yet hyl ene
gl ycol nodified conjugates of interferon al pha, preferably interferon

al pHh- da anetberanphegliment, thy miveatios provisiss éorpaysthed & prefietmedhdrp unpinsubiset ude,
but are t ool t S a » r -0f. pegyl at ed
't er PR IC Yo B E VAR R O DOy, P Rl b

Bri st olHOW exSSBSeiliibrasc iv@itiiter Bompridiayi rin" refers to the conpound,

1- ((2R, 3R 4S,5R) - 3, 4- Di hydr oxy- 5- ) ) )

hydr oxymetithy| - Pyidagasasinle frap pidsubiepHiqllpwingiene weektfsald-teampa yenecwvedk d
am de which is @stﬁé&h{%ﬁ{i c, non-interferon-inducing, broad spectrum
antiviral nuclBoside angﬂ og and avail abl e 25 under the nanes, Virazol e0 and
CopEgusO0 (ii) Theddtemim hRIMSSHEGLIOn dsvel medichengilaof @flessotaprotein ehmpiuian

| sobutyric aci (il1 (2R, 35, 4R,.5R$- -

(4- ani no- 2- ox o™S Py SORPISHIHE f—ﬁi‘)’“—LZ‘i“&’zﬂdapéq’ﬁ‘%i s-i sobutyryl oxy-t et rahydro-
furan- 2- yligpt hydm@singlthe éﬂb?és%%hﬁ&ve@ﬂ?(h@%@%H§t'o‘ﬁ@ip¥dfeiﬁ% SR dhhfleaghd addition
salts, and 1s used interchangeably with 30 the term "R1626" as disclosed in
P.J. Pockros etefatnce vdbpatiocaniative008n cx8cssBB5e B pf thehit ddasti ancipnetempor at ed
by reference i(lil full. herein. . VWO '[20%11/ 0t5808 PCT/ EP@O%O/ 0615652t é? The term
"R05024048" as ULEH 08 Q%P Y TEE MRS ERip Il AP HBRE T L haEg no
(2R®BR, 4R, 5R) - achieve RVR2 to said treatment;

5- (4-am no- 2-oxo-2H-pyrimdin-|-yl)-4-fluoro-3-isobutyryloxy-4-methyl-tetra
hydr o- fheamin 2 stajibtigalll ypigndferaat highaekpigissien fsvalrafdbetitlpashpigpratiepsall e aci d

dditi | - ' - - it "R7128"
20911 QR g [ MREA0Y SURANATACREKS LR LG Erm ETLZE" oS
52(12):4356-4369, which is incorporated by reference in full herein. The

term "around Wek 2" refers to a tinme perjod of two weeks or fourteen days,
pl us oM ¥Ftfpether eryboadigeys therigveniionpee videsypis metod fer prsdickies Hishajunalr i ved

ch kisﬂ@ eﬁ"i@fe‘éﬂ%d%ﬁtlﬁﬂlé@-f@x"ﬁ’ff\@@ Wil géﬂ?@\%e' EV%?}&%@HE@ ltkﬂﬂ&‘?er@% iftflav 22,
and whos uman proteln sequence 1S disclosed In nban CCeSS| on Nunper
NP 002984 a HCV NS5B polymerase inhibitor comprising;:
(1) providing a sample from said subject prior to said treatment (pre-treatment),
(i)  determining the expression level in said sample of at least one protein selected from
the group consisting of TGFbetal, MIP1b, TRAIL, and MDC,
30 (i)  providing a sample from said subject following one week of said treatment (one-week
post treatment),

(iv)  determining the expression level in said sample of at least one protein selected from

the group consisting of TGFbetal, MIP1b, TRAIL, and MDC,



The term "Eotaxin" refers to Eosinophil chenotactic protein, which is also
known as Eotaxin-1 15 and chernokine (CC notif) ligand 11 or CCL1l, and
whose hurmio 2prictseisa sequence i s di sclosed in GenBank Aceesgironoiereser NP
002977. The terns "I1L10" or "IL-10" refer to Interleukin 10, which is al so
known as | L10A and Cytoki ne synt he$®s inhibitory factor, and whose
human protein sequence i s disclosed under GenBank 20 Accessi on Nunber NP
000563. The teddermiAnGa diférenitsal teRprEfidRIRveRd tiReitildat o proRPUbaivech the pre-
chenoki ne, which is also kpnown as ehernokine (CC notif) lig:and 17 or
CCL17, and whoYeAtmgnesmploiensaideybiseicaditie encswrecRast iTRtasABEAI aEemssidon
Nunber NP 0029 nt
protei n 1 or VoSS BRunEr YRl ElrRtioh T RPRELEEARRRINERTS 2

chei noki ne (G ﬁfemﬁaefv)aldeirg@mbn?atﬂe oﬁé:kiﬂfferandtl mkprsmdmuaw’n oﬁttmtaeilaastsc&muence
is djsclosed in GenBank Accession Number PP q22973 30 The term " TRAIL"
refets to TNF-POIAR B SAdIDBICSITatAER SAGPISS GAhanc-WFlE Rost &reafimeat samples a8
tunor necrosis théﬁipd wlatioh 9RAAd SHREAEATRVRL 10 @ﬁﬁ%ﬁtﬁ&tor TNFSF10, and
Apo- 2L, and mhose #ﬁ protein sequence is disclosed in GenBank Accession
Nunber VNEr@m3SﬁlllstlcaWDs@lﬂdaﬁsﬂeag@@lfhEE’L_f&l@!tiasmassmnﬁeveméthleat hest onk 12p 70"
or "IL- 1 r ef ‘@% for | nt. Ieukl 12 (1L12/1L-12),
consi st md?ngﬂzfgﬁl¥4 ofec B %% héﬁ@?ﬁz 9 SISy 2p35 (al so known as
Interleukin 12A or 1L12A), whose human protein sequence is disclosed in
GenBank Accession Number NP 000873 and IL12p40 (al so known as Interleukin
12BlGbr BRIEFEYESGQRBYAON QEAHE PRAWINGS8equence i s discl osed in GenBank
Accessi P 00 fers to

Tr ansf ﬁ%ryg @5‘?%5 $ %ytllégSl ‘?feﬁhg ?E}%)f)ﬁrg\%%}l Trh%rqriglﬁﬁb%%gellgﬁ sequence is

di scl osed in GenBank Accession Nunmber NP 000651. 10 The terms "M P1lb" or

M P-1Db" refer to Macrophage inflanmmtory protein 1-beta, which js also
known J38WRerBRVREC ‘6@3%6@4 BY R tregtment acsppnseqfahe Bheruprp Refisptev B Facoiaed on
gene 1, SHnBank Accessi on
Nunber TN% 8%%%% e cuO:F;lgEr)ge e%gﬁ%@g?d}t%a@gﬁ%m%égﬁ@%t ment for patients
Wi thh chronic hepatitis Cis pegylated 15 interferon al pha | n conbi nation

with ribavirip for 48 weeks in patients .car t or. 4 virus and
for 24 TWeEksS showvpHicicaRtessiem ey gis ﬁgp@m %egéﬁkﬁtg‘y% 3 i SesbrigificeRiaat mont
Wi th T id@MbRdep\Was Oﬁ)%ﬂgeerncbaggntgﬁ{a? a@fil RAR VIR HRAR L ELLS €r9 Qn@f)d%{%ﬁts that
nonot herapy i n patients who rel apsed after one or nore courses of

i nt er f ehidonotaicpieae RN&2Apspresasteddlyl 035 ﬂrremeeanut&)ths Imcanntlueand > patr¢sents he
However, riba |r| tgxhi its SI nifi Cantlg@d? cts |tncl di n%

t er at oA YAM i QUBEs SAP¥T AdY T%P?ty‘nc f lﬂé %rm”P‘i‘ éati gedian
hempy ytiRegnemn a requiring dose reduction or discontinuati on of ribavirin

therapy in approximately 10 to 20% of patients, which may be related to the
accurrul ation of ribavirin tri phosphate in erythrocytes. Therefore, to

reduce iAERRLTRAL GR3K 8000l [0l AFhASORERLOANY S RRaPY N ol b slfignl "0 e

to tail € no

ef fi caeiyffer&&empn@(v 08)Sbesl/ ¢k Iﬁ&eﬂi’t@ﬂ&t sétosvedtRVR 2 (r@pictenvdd 9 ﬂg’b a@d patRapahae
(RVR) at 4 weeks has been a fairly reliable predictor of a sustained

vi r ol ogitaet achisppRYRZ (expmgsentse by ﬁa)t REmboly dprythe syanserBLy Ay 1 FHgWS st n.

Somgs studi es have shown that anbng HCV-1 patients that achieve RVR the SVR
rates were conparabl e between 24-week and 48-week peginterferon/ribovarin

t r eat maigure 5 shows the differential expression levels of proteins (in A pg/ml) between Week 0 and

Week 1 that show a significant difference (p < 0.05) between patients that achieved RVR2
(represented by “17) and patients that did not achieve RVR2 (represented by “0”). Symbols have
the same meanings as in Figure 3.

30
DETAILED DESCRIPTION OF THE INVENTION

The term “response” to treatment is a desirable response to the administration of an agent or

agents. The terms “Sustained Virologic Response” (“SVR”) and “Complete Response” (“CR”)



30 (D.M Jensen et al., Hepatol ogy, 2006, 43:954-960; S. Zeuzen et al., J.
Hepatol . 2006, 44:97-103; A Mangia et al., Hepatol ogy, 2008, 47: 43-50),
whi | e ot woxodeseosstrate that even if RVR is attained, P24TEPeK®/06252
peginterferon/ribavirin is inferior to 48 weeks of treatnent in HCV-1
patients (M-L. Yu et al., Hepatol ogy,-12008, 47:1884-1893. WO

2011/ 058084PCT/ EP2010/ 067252 -17- EXAMPLES Phase Il dinical Trial

i nvol Vite gciaRhB8E Gdreinliied ivas hangdehily @nd Aefeidlthé atiendcast.defc@RURHCERNA
doubl e- bI | nded (R04588161 and ribavirin were 5 doubl e-blinded and Pegasys

was opénll Hb@dain thepampie o hinfetedewrbiagt bhRd- %Raptheqtilgfr%@wfﬂeaww%h is
ongoi nQWerﬁzgﬁure\?&ngﬂBreﬂlbg d%)fﬂr Eﬁtowh%gég{g"ﬁ{,ol i ROR! &&gp@ﬁé’eﬁ)‘f@f@‘ to

the first mni stration rece reat
por ti onndfNoResporisal (NH'Q s eedinentldre htieh wed attypbageably HEN rd@difotthd plrese:nfce eac h

e SR T S SRS IS S B SPh GEPLEED ™°

eligi b'tﬁro&@ﬁo&%@chleﬁ?ﬁ{d at%eﬂamfeﬁgn@@dTﬁ@fé% “FBhR ARslo fi8 TRLFRALIWBIS
bet ween 18 and 66 years of age were enrolled into the study. Patients were

r andom( YRR h)tI@fefrsnt@rtht plesanereofidetpeobpsHCVARIS A <A DuahL)150ke farPdS88461 1500
nmg oral.,.tw,c 180 ubcut neous, 15 once weeky] for 4
weeks Jifsqted s ekﬂ%&tbé'}in E—]Eg%gtsé?‘ﬁuﬁ’lee 33?88161 3000 ny oral, twce

daily + Pegasys 180 pg subcutaneous, once weekly] for 4 weeks - 34

patients, Goup G/ Triple 1500 HR04588161 1500 ng oral, twice daily +
Peghky Shegenpsg S@,rubl@upa'r'te@@glcaloﬂa@@ qvaefersytoa sampieefrtispucl@otnigrolatetsirgy anor

8Py BB RN e s SR ROLA O B0 SR
ri bavi rspinall@O0, Fephad, K ex06rnd2R0t 618 of thekdkin, @¢spira@day, lintkstfrar arnll weeks - 21
patients Froma total of 107 patients, data from 104 patients was eval uabl e

for an&eYeuinannaets tesay seiiasmab, blaed gHlsy wmmsiiorems oh 8o istuded ags ywerkesingl e
dose ofy, $fid¥nNBilcahGRue . e}l(;i/lﬁ% btjngﬁotplﬁh ac%rﬂl‘?tfo%eme‘alﬂn #e%{lﬁlllng()f 43,

4, and 5 patients who prenat rew or safety reasons from
R04B£8fﬁ)h; theegasthsyf calldinrdultare médiutng patbtiethy yirglgsipéetddwelly,.recombifatt icelist s

neet i ng}Pal | el |&}bi | 'k)ty criteria were random zed to recei ve R04588161 in
combi nape el HISPegasys with or without ribavirin for 4 weeks or to
SCC. Al patients who received at | east one dose of study nedication would
continue to receive open | abel Pegasys 180 pg sc gw and ribavirin 1000 ny
(<75 kdhedern1 208 renge 78luk giprerongtive of @oenpiressiondevett mfers foesnt estmiatepdithod of 48
weeks. mean expression level of a marker protein derived from samples in a HCV patient population

20 that exhibits Virologic Non-Response to a Triple Therapy treatment.

The term "statistically significant" as used herein means that the obtained results are not likely to
be due to chance fluctuations at the specified level of probability and as used herein means a
level of significance of less than or equal to 0.05 (p < 0.05), or a probability of error of less than

25 orequal to 5 out of 100.

The terms “interferon” refers to the family of highly homologous species-specific proteins that
inhibits viral replication and cellular proliferation and modulate immune response. Typical
suitable interferons include, but are not limited to, recombinant interferon alpha-2b such as

30 Intron® A interferon available from Schering Corporation, Kenilworth, N.J., recombinant
interferon alpha-2a such as Roferon®-A interferon available from Hoffmann-La Roche, Nutley,
N.J., recombinant interferon alpha-2C such as Berofor® alpha 2 interferon available from

Bochringer Ingelheim Pharmaceutical, Inc., Ridgefield, Conn., interferon alpha-nl, a purified



WO 2011/ 058084PCT/ EP2010/ 067252 -18- Random zation was stratified by the PK
subcohort (sparse PK versus intensive PK) in a 2:3:3:2 ratio into the

f ol | owi ngwoOnreurtossrst gr oups (G oup A/ Dual 1500 - 20, G ompThRPRMalosRED0 - 30,
Goup CTriple 1500 - 30, Goup DDSOC - 20). 5 Al patients were to have a
safety follow up visit at week 8, 4 weéks after the | ast dose of the
experinental drug conbination. Patients were to have this 4 week safety
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for neans, coef f| cients tion, proporti. ons of atl egt S Wth
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various treatnent regimen, plasnd sanples were coll'ected from each patient
at Hr e{(vateat mferQn)iherlngent All\aéekom% (Aalhdrnat 1ntm®mmaalkhq02ias)tbytﬂlua@m€nmor(l¢| me

i nt t d f I 1 d
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syst emlﬁ‘t\éﬁbﬂoﬁbﬁllﬁhé b K&rﬁl‘ﬂﬁle%oﬁhé?r%¥§ taﬁ&rﬁltér@rbﬁ?rlh&ﬁferdw a@d’ 1ntté}?er<9ﬁ%’_-19% 9!
descri bed in Mody,” M D 25 "Array-Based ELI SAs for Hi gh- hr otughput

Anal ysilsteo¥luiuaach G(I);qocﬁﬂ(omTéf‘ng ycm-mmmdnwse;nsm)mqrfemo1§nterm@nsm4 inobidech i s

i ncor porat ed . her s e inits entirety. The human cyt oki nes and
chenokiPeyaed gt ]%YPHS%/ %’ dﬁglPle pl ex assay are listed on Table 1. WO

201{4 058084PCT/ EP2010/ 067252 -19- TABLE 1 IL-1Ra IFNgIL IL-22 |IL-8 IL-16

IL-18 IL-4
The terms “pegylated interferon”,

EE TS

pegylated interferon alpha” and “peginterferon” are used
herein interchangeably and means polyethylene glycol modified conjugates of interferon alpha,
preferably interferon alpha-2a and alpha-2b. Typical suitable pegylated interferon alpha include,
but are not limited to, Pegasys® and Peg-Intron®. Other forms of pegylated interferon may

20 include PEG-Interferon lambda by ZymoGenetics and Bristol-Myers Squibb.

The term “ribavirin” refers to the compound, 1-((2R,3R,4S,5R)-3,4-Dihydroxy-5-
hydroxymethyl-tetrahydro-furan-2-yl)-1H-[ 1,2,4]triazole-3-carboxylic acid amide which is a
synthetic, non-interferon-inducing, broad spectrum antiviral nucleoside analog and available

25 under the names, Virazole® and Copegus® .

The term “RO4588161” as used herein refers to the compound, Isobutyric acid (2R,3S,4R,5R)-5-

(4-amino-2-oxo0-2H-pyrimidin-1-yl)-2-azido-3,4-bis-isobutyryloxy-tetrahydro-furan-2-ylmethyl

ester, including pharmaceutically acceptable acid addition salts, and is used interchangeably with
30 the term “R1626” as disclosed in P.J. Pockros et al., Hepatology, 2008, 48: 385-397, which is

incorporated by reference in full herein.



IL-7 IL-2R I L-6R I L-13Ra MCP1 MCP2 I TAC MG M P-1 a TNFa Eot axi n Exodus-1 I
| P10 CD30 TARC IL-15 TRAIL IL-1b G CSF GW CSF M P-3b 1-309
WO 2011/058084 PCT/EP2010/067252

-15-

The term “R0O5024048” as used herein refers to the compound, Isobutyric acid (2R,3R,4R,5R)-
5-(4-amino-2-oxo-2H-pyrimidin-1-yl)-4-fluoro-3-isobutyryloxy-4-methyl-tetrahydro-furan-2-
ylmethyl ester, including pharmaceutically acceptable acid addition salts, and is used
interechangeably with the term “R7128” as disclosed in S. Ali ef al., Antimicrob Agents

5  Chemother., 2008 52(12):4356-4369, which is incorporated by reference in full herein.

The term “around Week 2” refers to a time period of two weeks or fourteen days, plus or minus

1 to 2 days.

10 The term “MDC” refers to Macrophage-derived chemokine, which is also known as chemokine
{C-C motify ligand 22 or CCL22, and whose human protein sequence is disclosed in GenBank

Accession Number NP_002981.

The term “Eotaxin” refers to Eosinophil chemotactic protein, which is also known as Eotaxin-1
15 and chemokine {C-C motif) ligand 11 or CCL11, and whose human protein sequence is disclosed

in GenBank Accession Number NP_002977.

The terms “IL10” or “IL-10” refer to Interleukin 10, which is also known as IL10A and Cytokine
synthesis inhibitory factor, and whose human protein sequence is disclosed under GenBank

20 Accession Number NP_000563.

The term “TARC” refers to Thymus and activation-regulated chemokine, which is also known as
chernokine {C-C motif) ligand 17 or CCL17, and whose human protein sequence is disclosed in
GenBank Accession Number NP_002978.

25
The term “MCP1” refers to Monocyte chemoattractant protein 1 or Monocyte chemotactic
protein 1, which is also known as chemokine {(C-C matif) ligand 2 or CCL2, and whose human

protein sequence is disclosed in GenBank Accession Number NP_002973.

30 The term “TRAIL” refers to TNF-related apoptosis-inducing ligand, which is also known as
tumier necrosis factor (ligand) superfamily, member 18 or TNFSF10, and Apo-2L, and whose

human protein sequence is disclosed in GenBank Accession Number NP_003801.



IL-4R M F HCC4 1L-5 MDC Eot axi n-2 MCSF SDF1b SCF RANTES TNRFI | CD14 |L-10
PARC | L-12p70 IL-13 IL-17 CDAOL IL-23 IL-6 TG-81 M P-3a
WO 2011/058084 PCT/EP2010/067252

-16-

The terms “IL12p70” or “IL-12p70” refer to the bioactive form of Interleukin 12 (IL12/1L-12),
consisting of a disulfide-bonded heterodimer between IL12p35 (also known as Interleukin 12A
or IL12A), whose human protein sequence is disclosed in GenBank Accession Number
NP_000873 and IL12p40 (also known as Interleukin 12B or IL12B), whose human protein

5 sequence is disclosed in GenBank Accession Number NP_002178.

The term “TFGB1” “TGFbetal” refers to Transforming growth factor betal (f1), whose human

protein sequence is disclosed in GenBank Accession Number NP_000651.

10  The terms “MIP1b” or MIP-1b” refer to Macrophage inflammatory protein 1-beta, which is also
known as cherankine {C-C motif) ligand 4 or CCL4, and Lymphocyte-activation gene 1, and

whose human protein sequence is disclosed in GenBank Accession Number NP_002975.

The current recommended first line treatment for patients with chronic hepatitis C is pegylated

15 interferon alpha in combination with ribavirin for 48 weeks in patients carrying genotype 1 or 4
virus and for 24 weeks in patients carrying genotype 2 or 3 virus. Combined treatment with
ribavirin was found to be more effective than interferon alpha monotherapy in patients who
relapsed after one or more courses of interferon alpha therapy, as well as in previously untreated
patients. However, ribavirin exhibits significant side effects including teratogenicity and

20 carcinogenicity. Furthermore, ribavirin causes hemolytic anemia requiring dose reduction or
discontinuation of ribavirin therapy in approximately 10 to 20% of patients, which may be
related to the accumulation of ribavirin triphosphate in erythrocytes. Therefore, to reduce
treatment cost and the incidence of adverse events, it is desirable to tailor the treatment to a
shorter duration while not compromising efficacy.

25
Numerous studies have shown that rapid virological response (RVR) at 4 weeks has been a fairly
reliable predictor of a sustained virological response (SVR) for treatment using
peginterferon/ribavarin. Some studies have shown that among HCV-1 patients that achieve RVR,
the SVR rates were comparable between 24-week and 48-week peginterferon/ribovarin treatment

30 (D.M. Jensen et al., Hepatology, 2006, 43:954-960; S. Zeuzen et al., J. Hepatol. 2006, 44:97-103;
A. Mangia et al., Hepatology, 2008, 47: 43-50), while others demonstrate that even if RVR is
attained, 24 weeks of peginterferon/ribavirin is inferior to 48 weeks of treatment in HCV-1

patients (M.-L. Yu et al., Hepatology, 2008, 47:1884-1893.
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pre-treatnent plasnma sanples from patients who achi eved RVR2 were conpared

to the Geuedridend sexalbalotind ReGte pitRheibesvidh 18rfidttbeateihgdivacdarsRdp! es
frompatients who did not achieve RVR2 using the WIcoxon rank-sumtest (a
non- parifehe stedrdeateny Wegrﬁnqloamlz?d infr BRug f1RatBIEpt 89¥P%BN | evel s in 5 Week 1
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wer e i npl enmented
* Group C/T rlple 1500 [RO4588161 1500 mg oral, twice daily + Pegasys 180 ug subcutancous,
once weekly + ribavirin 1000 mg (<75 kg) or 1200 mg ( 2 75 kg) oral daily] for 4 weeks — 31
20 patients or
* Group D/standard of care (SOC) [Pegasys 180 g subcutaneous, once weekly + ribavirin 1000

mg (<75 kg) or 1200 mg (= 75 kg) oral daily] for 4 weeks — 21 patients

From a total of 107 patients, data from 104 patients was evaluable for analysis since 3 patients
25 though randomized did not receive a single dose of study medication. Among the 104 patients
there were a total of 43, 4, and 5 patients who prematurely withdrew for safety reasons from

RO4588161, Pegasys, and ribavirin treatment, respectively.

Patients meeting all eligibility criteria were randomized to receive RO4588161 in combination

30  with Pegasys with or without ribavirin for 4 weeks or to SOC.

All patients who received at least one dose of study medication would continue to receive open
label Pegasys 180 pg sc qw and ribavirin 1000 mg (<75 kg) or 1200 mg (= 75 kg) po qd to

complete a total treatment period of 48 weeks.



10 program Spotfire (Spotfire DecisionSite version 9.1.1, 2008, TIBCO
Sonerville, MA). The proteins that showed statistically significant

di f f erencw® 20n/083@Aessi on | evel s between RVR2 and non- RYRZ/ERR0TWGetesD, Week
1 and Week O-Week 1 differential (delta) are shown on Table 2. The
expression | evel data of each of theselproteins for the three test points
are shown graphically on Figures 3, 4 and 5. 15 TABLE 2 WEEK 0 WEEK 1 DELTA

pr ot ei RapdydlzdGoPies Sidified balthePRIsab&hbrtPspaade K M LinkA656 PR 42392631
TFG81 0.01788 Eotaxin 0.00851 |L-12p70
ratio into the following treatment groups (Group A/Dual 1500 ~ 20, Group B/Dual 3000 ~ 30,

Group C/Triple 1500 ~ 30, Group D/SOC ~ 20).

5 All patients were to have a safety follow up visit at week 8, 4 weeks after the last dose of the
experimental drug combination. Patients were to have this 4 week safety follow up visit during
their treatment with the standard of care therapy. Patients who have completed a full 48-week

course of therapy were followed for 24 weeks post treatment completion.

10  Pharmacodynamic analysis included the assessment of serum viral load, and viral response at
individual clinical visits and an assessment of antiviral resistance development with RO4588161
given in combination with Pegasys with or without ribavirin in treatment naive patients with
chronic HCV genotype 1 virus infection. Viral response was defined as the percentage of
patients with undetectable HCV RNA as measured by the Roche COBAS TagMan HCV Test (<

15 15 1U/mL). Pharmacodynamic data were presented by listings, summary statistics (including
means, medians, standard errors, confidence intervals for means, ranges, coefficients of variation,
proportions of patients with response and confidence intervals for proportions) and plots of

means over time.

20 To identify protein biomarkers predictive for response to the various treatment regimen, plasma
samples were collected from each patient at pre-treatment (time point Week 0) and at one-week
post treatment (time point Week 1) and tested for the expression levels of various cytokines and
chemokines using a customized SearchLight 55-multiplexing sandwich-ELISA system available
from Aushon Biosystems (Billerica, MA) by the protocol described in Moody, M.D. et al.,

25 “Array-Based ELISAs for High-Throughput Analysis of Human Cytokines”, Biotechniques,
2001, 31(1): 186-194, which is incorporated herein by reference in its entirety. The human

cytokines and chemokines tested in the 55-multiplex assay are listed on Table 1.
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TABLE 1
IL-1Ra IFNg IL |IL-22 IL-8 IL-16 IL-18 IL-4 IL-7
IL-2R IL-6R IL-13Ra MCP1 MCP2 ITAC MIG MIP-1a
TNFa Eotaxin Exodus-Il | IP10 CD30 TARC IL-15 TRAIL
IL-1b G-CSF GM-CSF | MIP-3b [-309 IL-4R MIF HCC4
IL-5 MDC Eotaxin-2 | MCSF SDF1b SCF RANTES | TNRFII
CD14 IL-10 PARC IL-12p70 | IL-13 IL-17 CD40L IL-23
IL-6 TGFp1 MIP-3a IL-3 MIP-1b IL-1RII Lympho-
tactin
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Dose-and time-dependent decreases in plasma viral load were observed following treatment with
RO4588161, Pegasys and ribavirin. Declines in HCV RNA were observed as early as the first
assessment (72 hours) following the first dose. All RO4588161 containing groups had 2 3.6
logio decrease in the mean HCV RNA (IU/mL) from baseline at week 4, all larger than 2.4 logio
with SOC.

Dual 1500 and Dual 3000 revealed dose dependent decreases with a difference in mean change
in viral concentrations of minus 0.9 logio IU/mL (-3.6 vs. -4.5). When comparing Dual 1500 and
Triple 1500 (same dose of RO4588161 and Pegasys, but with ribavirin), the difference was even
greater at minus 1.6 logio IU/mL (-5.2 vs. -3.6). In addition, when comparing SOC and Triple
1500 (same dose of Pegasys and ribavirin, but with RO4588161), the difference was the most
pronounced at minus 2.8 logio IU/mL (-5.2 vs. -2.4). In addition, the 95% confidence intervals
between Triple 1500 and Dual 1500, and between Triple 1500 and SOC were all non-
overlapping, indicating a superior antiviral effect of Triple 1500 over Dual 1500 and SOC.

The treatment outcomes of the 31 Group C patients who underwent Triple Therapy are
graphically represented in Figure 2. Out of the 13 patients that were able to show undetectable
HCV RNA at two weeks of treatment (i.e. RVR2), eleven were able to achieve SVR at 24 weeks
post treatment completion. In contrast, out of the 18 patients that did not exhibit RVR2, only

seven achieved SVR.
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The expression level data of each of these proteins for the three test points are shown graphically

on Figures 3, 4 and 5.
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TABLE 2
WEEK 0 WEEK 1 DELTA
protein p-value protein p-value protein p-value
MDC 0.00655 TRAIL 0.01631 TFGB1 0.01788
Eotaxin 0.00851 IL-12p70 0.04947 MIP1b 0.02257
IL-10 0.01094 TRAIL 0.02993
TARC 0.01321 MDC 0.04845
MCP 0.0353




reference val ue representative of an expression |evel of the at |east one
protein derived fromone-week post treatnent sanples in a patient

popul at i omot2hatossisd not achi eve RVR2 to said treat nment; PCIMBP2010/067252

2011/ 058084PCT/ EP2010/ 067252 -22- wherein a statistically significant

hi gher expression |level of the at |easflone protein in said sanple is

i ndicative that said subject will achieve RVR2 to said treatnent. 5. The

met hod of claim4 wherein the expression | evel of at |east two proteins is
determined. 5 6. A method for predicting that a human subject infected with
Hepatitis C Virus Genotype 1 (HCV-1) @aigiepatitis C Virus CGenotype 4
(HCV-4) will achieve Rapid Virol ogi c Response 2 (RVR2) to treatnment with
interfaron, AhRewdrbnprRddtifs tHeda Naakh Rojsciafased WithiHph@tis € OMREIGEN8gpe 1
10(0prOV|d|ngia sanple from said subjecg rior to said treatnent

(pr e- t r eat meHOV-1) ¢1 Hlepagitie £nY inisfgenateeek Fie¥ sh) ovill aehieye Repid diilegigpl e of at
| east one pr, i £ h oy .St I Plb,
TRAIL. _and NEEOREE VeI AR benRhriRs ARGk My Blnab T Tt i Tone
week of sai golyneaigEnliibien@nyeslogpost treatnment) and determining the
expression level in said sanple of at 15l east one protein selected fromthe
group consi $bi ng Peevidinggepmple figrpsyig subppgynrior %wlctv%atmenwred@%mﬁmm ng a

di fferential. .expr [Wale . t. i

pre- 1 oat ol sasrapg BE R ioh A in RS mARAA! Bh ofe BRHREDCLDE,
sanpl e from sai d fsuibjlegroumcmhsROdy $ LA rBotgkis L30T AREr @t MEP 1 explr essi on
IeVﬁL of the.at |east .one protei.n to afreference val ue representative of a
di f Her ent i allidxpeERrERe theaprogtion freclal thedideashore HPtteialeMPEGiord om
pre-treat ment sanpkr$c208uORG WeRkROSTantxBRALHBR Iev PSMhES: 4kt BnPRlokERT
popul ation that did not achieve RVR2 to said treatnent; wherein a
statistically sighiifé¢chiom pedrtmgecnhsanipdesdhffaf pptienttriophilabsp thas didowt heuele of
the at | east 250359@%ft%%p hﬁ indi cative that said subject will achieve
RVR2 to said tre 0 SHA YAt hod of claim 6 wherein the differential

expressi on lygeedin @fstaibtidaBd $ignifiManPhigh&i cRfreksio s RVEI JTithe st leadPofb Jloimet hod of
claim6 or 7 wherein the differential expression |evel of at |east three

15 said sample is indicative that said subject will achieve RVR2 to said treatment.
2. The method of claim 1 wherein the expression level of at least two proteins is determined.
3. The method of claim 1 or 2 wherein the expression level of at least three proteins is

20 determined.
4. A method for predicting that a human subject infected with Hepatitis C Virus Genotype 1

(HCV-1) or Hepatitis C Virus Genotype 4 (HCV-4) will achieve Rapid Virologic
Response 2 (RVR2) to treatment with interferon, ribavirin and a HCV NS5B polymerase
25 inhibitor comprising:
(1) providing a sample from said subject following one week of said treatment (one-
week post treatment),
(i)  determining the expression level in said sample of at least one protein selected
from the group consisting of TRAIL and 1L12p70, and
30 (i)  comparing the expression level of the at least one protein in said sample to a
reference value representative of an expression level of the at least one protein
derived from one-week post treatment samples in a patient population that did not

achicve RVR2 to said treatment;
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wherein a statistically significant higher expression level of the at least one protein in

said sample is indicative that said subject will achieve RVR2 to said treatment.

The method of claim 4 wherein the expression level of at least two proteins is determined.

A method for predicting that a human subject infected with Hepatitis C Virus Genotype 1
(HCV-1) or Hepatitis C Virus Genotype 4 (HCV-4) will achieve Rapid Virologic

Response 2 (RVR2) to treatment with interferon, ribavirin and a HCV NS5B polymerase

inhibitor comprising:

(1)
(ii)

(1i1)

(iv)

providing a sample from said subject prior to said treatment (pre-treatment),
determining the expression level in said sample of at least one protein selected
from the group consisting of TGFbetal, MIP1b, TRAIL, and MDC,

providing a sample from said subject following one week of said treatment (one-
week post treatment) and determining the expression level in said sample of at
least one protein selected from the group consisting of TGFbetal, MIP1b, TRAIL,
and MDC,

determining a differential expression level of the at least one protein between the
pre-treatment sample from said subject and the one-week post treatment sample
from said subject, and

comparing said differential expression level of the at least one protein to a
reference value representative of a differential expression level of the at least one
protein derived from pre-treatment samples and one-week post treatment samples

in a patient population that did not achieve RVR2 to said treatment;

wherein a statistically significant change in the differential expression level of the at least

one protein is indicative that said subject will achieve RVR2 to said treatment.

The method of claim 6 wherein the differential expression level of at least two proteins is

determined.

The method of claim 6 or 7 wherein the differential expression level of at least three

proteins is determined.



