10

15

20

25

30

WO 2006/ 064026 PCT/ EP2005/ 056793 1 TREATMENT OF
HEPATI TIS C I N THE ASI AN POPULATI ON W TH

wo DDERFBRON- BETA  FI ELD OF THE | NVENTI ON Thi s POWEPL00®056793
isinthe field of viral diseases. Mre specifically,
it relates to the 5 use of jIFN-beta for the
manuf acture of a nedi canent for the treatnment of an
TREXTMENTf OF tHEPATITESAC palt ITEMASOAN (HOSUIASIIAN WIOH UL NIERDERON-BETA
who has not received previous treatnent wth
I nterferon-al pha. BACKGROUND OF THE | NVENTI ON 10
Hepatitis viruses are a famly of viruses conprising

at p@_@@pﬂ:@qmﬁENme\ virus, Hepatitis Bvirus
Hepat 1t1s T virus, patitis D virus, Hepatit

Vi rJQ'SdﬁYF"FIé’b@t'Ptth%f'ﬁd of ivirg| Slisemgss. d\ﬂﬂﬁgége%ﬂca"bd%'te'%@/p the

us@fof APRbetd ﬁ)?stﬁéjﬁéhﬂfé%ﬁﬁé“df ta hedidaRentafor i %Hﬁ’tﬁ{eﬂﬂbf ah Hcv
roportion of ﬁoralc acute hepatitis cases. |t

mfgq:t@a in gatigat fdhe Asq@g@pglag@gwbp hag notreceiMed prewous treatment
W|th¢rﬁ@|tférbh.%| hal yptogeni c cirrhosis, and hepatocel | ul ar
carci nona unrel ated to HBV. Infection is nost commonly
acquired via blood, either fromtransfusion or

| Nt BACKGRGUNE'CHITHIS (NVENBION | proportion of seem ngly
heal thy persons are chronic HCV carriers, who often

hav &lepalisMinusfscaP acRr¥nhiot ViFusga crmpeEsing alRresent jHepakisi A virus,
HepBftisPB O@d, SpaNLAC vREs, NépalitiIn AsHI8 PHehaAtk GOlild§Tand Hepatitis E
epi deni ol ogi ¢ factors, including previous use of
viryg.|jcit drugs. 20 HCV is associated with essenti al

M X eE\CEMRBS QP IEaknuYk, ¢ Bﬁft%ﬁfubi%n TiebaiRacast9bAda substantial
about 60 to 80% of porE yr| a patl ents have HCV

ProRQrPNaOff SROraqiS/ ap e hapgttis grses| s Fopimplicated in 'mabnyt cases of

chfenRITRIpELitR) 8 Plogbhis cﬁ‘r'h@s@tahﬁirheplat&'élﬂﬁar détc%ﬁfn%ﬁurﬁ@ﬁtédh@ HBV.
associated with the HCV infection as wel

Infgefiontis Gpst Gemmenky agadired,Wa bieds elfiper Hrog) E’B'Pﬁft‘sr'%“ Py {pravenous

dré§ §§éa$£‘srﬂlal$ Qrdrb@l‘t?éﬁ rof He¥minbliehdRAy Pafsohfard Birdnic HCV carriers,

su risi ngwﬁ) %uent assocj ation are 25 uncl ear,
Shave veriinieaihrefic BerAtitis 9g eM?’h@'"HB?J%eT'}?cE'GHﬁt?%CG varies

wdh@éo@rrébb{y andethbi spidephiolo§ia Fastors HRMu pR&ious use of llicit drugs.
synergl sti calq’%/q:t o exacerbate al coh i nduced 1] ver

da is a53pc with, %§S§5t|zt ga{ﬁ,dccgyoglobullnemla porphyria cutanea
tarBh,tdbolif B0My. 8084 ka&ﬂerﬁTdéﬁé}ﬂﬁ ﬂQ(/éTHBVU&Jt/oﬁSK‘é feQHc ¢ Bati?ér@s

r42/ 42b. Anpn hepatitis viruses, hepat
deyelpp, Rorph '%?séqﬁ@%’t‘br‘g%tt'? ﬁB%athG'F '@ﬂwaﬁlfe?qr9ersm§ bﬁﬁst%"ated
wnﬁfthé ACYGfectones’s vidio ot ditoa, dptot2594 otl patiBets withivhbie liver
esul t ant chronl C R’aft itis is uysuyall

disggsh § gHio ﬁrg’%'dEV {fh%teé‘a?"s fsuttlsawerﬁw rRAvERkt apapgigtion ar
unélede begfust BoncimitaaiEohdD dhdérug ablisastoantd féritinky aTpdftion of

ca%ﬁ@%%%@%%g&%& P cz':\ﬂy to exHea%gr (a?ltcéa(:"allIcl:otftI fﬁj‘lnduced%lglcca)lfs c/iaon(?adrgct)a2 gnd

vice versa (source:

http://www.merck.com/mrkshared/mmanual/section4/chapter42/42b.jsp).

Among the hepatitis viruses, hepatitis C has the highest likelihood of chronicity,
up to 75 to 80%, even though the initial illness usually seems mild. The resultant
chronic hepatitis is usually benign and sub-clinical, but cirrhosis eventually develops in

at least 20% of patients and this may take decades to appear. Hepatocellular
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carcinoma is a risk in HCV-induced cirrhosis, although
tunors appear only rarely in non- cirrhotic cases of

w@ koens4w2¢ nf ecti on. Hepatitis C virus (HCV) i SPCIDRP2005/056793
known to cause nost cases of what was previously
termed non-A, non-B (NANB) hepatitis. This
single-stranded, flavivirus-like 5 RNA virus causes
the vast majority of post-transfusion and sporadic

cardiNohahe Bk tnl 9CviMduchbd bifrh b5/ aﬂﬁmdﬁaﬁo%p%amm,ﬂrarew in non-
varying am no acid sequences (genotypes), and these

C"@‘GB’?%"@%@W"'@@E@‘?'&Bhl cally and play a role in

di seRpAttisi CUJnﬁ@,CmC\T hRr Rovdlofn "R @éuse"WstgﬁéHHSY@leﬁhat was
Si nponds, . 199 The ecific tgﬁ(:noty e does no

preYiauglyclermerh "O’ba‘t B8R OVANEhepatits, This @HJ%@%’PC@G’P faviyipys-like
RNA kinld Eeds e t/éisﬂ?aﬁa\]@rﬂy of PﬁﬁQi‘é‘ﬁleu&Bﬁ and sﬁ%ﬂa\dlc ﬂlﬂNB&%b‘étltls

determ nes the duration of treatnpent Strader et al
MRV RYBER B1SHT g BATP BN S591E1Ge8 (oo ead these

su&?@és\’ﬁdr? gebgrabﬁib‘zﬂl’yséhd BIxP&irdleziatdise@sé Qirulence. There are 6 major
enot specific ollgonucleotldes probes, or b

Gegptvpes {Smmorsl, 1OPGLnH SPEAGR HepOY GRS Ok Predict the
oufE@ﬁkSofarﬁfﬁctﬁb\ﬁalﬂd@Bé Brdamt tied likdliRGdd eFfatrhistitegisonk®@nd in many

Trugene Genot | Vi si Ceneti cs,
cases GHTDIno N AUplon i AV her RSEeder heloi2060r 16
SeqHeCigagofyping ove@d Hey deREEY idvebt \seglienaer aﬁaﬂysﬁmcsy reverse

hyEnc%@%pﬂftﬁ %gﬁq base Equytggnet@lf-gﬂges Eré)gg; Lf% sa%{jé ?gestriction
fra@ﬁh&ﬁﬂe@gr'lh pb@mfpmnh yﬂé&tsda{rd at/anaaleqér dﬂﬁ?taam| smnﬁ; tAé TRugene
OSG coal e no
HQ bR GRnalisneat MisBe S aficeal ontey Caradh suia ikgsed ep direct
seé\%letncﬂi@Q?Iom@U_Lbchﬁnp_%hs@i \{Vlith a¥&8fehce 3@qd‘é@‘de @a@baéfténd tr:je line-
er | amn | a e . I n an |1 ecte
orcher &ty (Gnro PR BEWIT Bty Blet Beiailink i fupssed on
remhmdﬁawcﬁi @'mmfampﬂﬁorﬁ&ﬁia ﬁmdelmbﬁé&trlpt d&‘tﬁtémm géndype-
state roni.c
soggi alPPOdERe Ot (e arnet a 2D S i, 2000 SyW8r et al,
199@)pr oxi mately 20% of patients with chronic HCV
i nf j on evelop ¢ 0si s with subsequ
| 1B G i e S BEEacid AR e ate In 20 a6 da Person (quasi-
sp€die) pdrid thispirspensignishripers dadtthedievolbp@ent. (Al ter M,
ég? %ﬁd’[‘) i gi[i%ﬁ%@, Eémecgt%h Q\Aémg \QSiﬂ%g@{@)t Qrgéldéegeas State of chronic
inféf_ﬁroﬂ O eearhe Bt G&utély HikPecteo firedhitiwans. | @g@dx( rﬁ:ﬁtglyym% 0 phatidnes] with
W al.C no
cnipiglsorCTRRIRien (HED EPRD CTbsis! Wil dbipspoubh ety gy gorel
hyp@tﬁmsbal i a3 bite3f hermaﬁmaﬂ@raﬂry aart b’B&aldmgI Idisalrdehu (Alter M., 1992).
eous thre S We us,ora 1
B b P g R S Aﬁms 1990);
masepfRr, adBatc HoM aféasadsd n wlstrdmg@bausbcght]?ﬁ vtufh! hieﬂaa&fcglﬂﬁ cla?fcmoma
atrents. sponaers are treate or elther or
(T%{%tht %‘eﬂ%ﬁi ng on the specific viral genotype, but
rmSChrcmlucans@tmb@ id prRBbNBNtreatsd MiPH Dmbpiatior D8 fintérferon-o, 3

su[)cr:utgne%%gstﬁre\éqn%eosov%{agk;f %Fug oPrgIT l/'IbEal?l%'I(I?lo$ 50%5679c?ally in two

m|I|I|on
divided doses. This initially suppresses inflammation in about two third of the patients.
Responders are treated for either 6 or 12 months depending on the specific viral

genotype, but most relapse when treatment is stopped. Successful long-term disease
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3 suppression is only about 30-40% overall. Response

depends in part on the viral genotype, viral | oad,
waoaehewr®l ogi cal stage of the di sease. Pegyl ap@OEP2005/056793

interferon-a, a recently devel oped nodification of

the drug nol ecule, may replgce standard interferon-

al pha in the near future because it requires injection

only once a week. 5 Ribavirin, 1

supprEsdioP &f BhNasout -3ok0Y, 2vérallr R@ﬁﬂin@e JpehdPXAPhE N the viral

avai l able from |CN Pharnmaceuticals, Inc., Costa Msa,

geralyps. vira| loagdeand histalpgical siagenafthg d!ﬁ?@@( Pe%’tﬁﬁ%lﬁ‘ltﬂ!fef\ﬁf"a a
rec%?iﬁ@ de@l@p‘é@%& fredtibn Qf‘thgldhﬁ; HB@HUI@C&H\'/' ﬁapf‘d?:@ staznldfrd7|9’%arferon-

fornulation is describ

alphpédn theneat fubie QP%SQGHFWS@%@'OU%WWCGQrW%t i ves of

ri baainA, 1 Sﬂiﬁrlbcﬁu&nosﬂJIH $2,49 ﬂ%zol&l@~ca§oog(3r71lo%3oava%ble from
I nterferons (I are yco roteins produced by

th
ICMoasarmac%@aléné@ ,t Gostay Meke, Calf,olst dessgribech dry thertespk Index,

coinB6urlING | BIbd CAEIG Ehitivh § IS RandActAfCArRCloRAuISEIr |§ described in
Interferons are_ species-specific, i.e. |IEN produced

U-$yPanlo <2t &1 Jihe invshiign @lse rentemelatastuseiof derivagygsefiripavirin

(Séenegcqj IS Paf. Nd8, 292880 Or a cI osely rel ated speC| es.
I'ENS 'were the first group ﬁoklnesto

expl"B‘i"f%%Pﬂ‘ HrND rree 9|YBQRr@tﬁtﬁsaﬂr° f by Enﬂ)*POdé(HEI respPNsA foza viral

mf@é%?thWﬁéﬁﬁrhlbﬁﬁhghﬁulﬁﬁlkﬁ@od’r@f OirustNs pRbtEcte& Rl QfteteroAs are
N-al p | EN-beta and | FN-g Such mai n ki nds of

SP?CF“P&SR)@@F'@ iienilkN gradyiced by ene P@@'e&c@lwa‘m@mﬂ@tq rjviral activity in
ceﬁs%f' the Qém@ro'r gi dbsely! rBlatceCapeties. IENBMRIPE &l frstQrodp Gﬁéylt&()nes to

However becanme cl ear that several types m ght

be,srBlalRLE" P aRENdBIant-BRnd 2BUKER POBIERN | s now
cal lrpd threbhddjetiENsTdrd rerbirad to hENN-aIphb) Fmr\p&étél and CiFN-gamma

T-cell IFNis IFN-ganma. There is also a fourth t

Sugh maiR kings P&%We&ﬂ%ﬁ'ﬂlylws'fﬁpoﬁﬁ‘f@wg to their ceIPé of origin
(Ieulk\é%VIéIsV\ﬁbrolglﬁétb o|r ITOguI16 Y Slowe s, ftrbé@hrﬁérd@&tthéi several tyRes might

gﬁ whi ch seens to produce a m xture
be| 89’p\§ o gelt Hﬁn%leﬁg?cyﬁ:ﬁ'\l is nQycAlled EINO%P%{brObIaSt IFN is

|FNJBb@r fafE OM-cell FiND @S aFNOPnrAdlt THérealis afdd W tfdur&ﬂdefearbf IFN,
so stimulate natural killer cells aglal nst neop ast |

'Y"E@OF’@S“M N, grosyesdh é’bttﬁﬂe Namawgueelbdingoderived o c?é%ﬂ‘"tt’
Iynhbho\vﬁa') Wﬂﬁ@n SHthste o Rcs brrﬁﬁl@ﬁéjof%Ieule'c?f@ én‘@lqlbroblast IFN.

nucl eoti de seguence of 25t ene for

i nt EMMEP o HProRlpgh, ierfrron e(éFd\'rB?tﬁ}a SDﬂm'Vfrélcﬁﬁ?)‘{'tbﬁg?"d can also
stifglaie Katéral ﬁl|er,ceﬂ£8§>alﬁad1@6§|dsttof&||§ qmél @p&y@mua@ oﬁ&bdﬂjt 20,000

uence 0O rot el n. m no acid
DaSﬂg']b%ﬁdober"%les a"%’é’f*"&e‘&éf‘?’%’eﬁ“ﬁ‘snﬁpﬁt fgnnugieofide ée%%’ﬂce of
the §&He for fibrébladt if&érbh, Woned by reddndinaii QJINAStBa_ﬁhddgt‘y Derynk et al.,
activit and vari ant t%l one vv|

nti-viral
198%9@?“:“%% the 00@9'9%%'!“@8?!%%9%‘?&@3 9% D¢ Prejgink téf 19‘13 amino acid

lon§984 inserted an artificial mutation by replacing base

469 T) Wt h b%‘q causm an amno acid switch from
e@éf’ bl t‘i’eéﬁ"ti 2 FHdationsat|base 47 ki et Ayvgh position
142P%t0§63n3i§ad3 3/ ﬁﬁz\ﬂﬁﬁlagﬁsﬁt?,g%nd a variant clone with a deletion of

nucleotides 1119-1121.
Mark et al. 1984 inserted an artificial mutation by replacing base 469 (T) with (A)

causing an amino acid switch from Cys — Ser at position 17. The resulting IFN-beta
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4 was reported to be as active as the "native' IFNR
and stable during long-termstorage (- 70C). Rebif(r)

w@ emeoedoecant human Interferon-beta-l1a) is a dPULEP®E056793
for nultiple sclerosis (M5) treatnment. Rebif(r) is
interferon (IFN)-beta-la, pyoduced by manmmalian 5
cell lines. There is no conpletely effective therapy
for chronic hepatitis C. As nentioned above, the best

wa%‘?ébﬂrfe%l 16 B @s RefR fhaimade Wl B dratsedieadigadd %rrﬁ%torage (-

Many clinicians only observe patients w

70c¢Dron| c hepatitis C because of the uncertain nat ur al
hi SRRpI® (REombiMaht hénhh QHteﬁ‘Ql%nttﬂe@a tlébxlschtd'ruﬁsﬁs% Qi R §rultiple
vvlthlnterferonaB atients wt hroni c

sclreasist (M) streatmentn Bebi Cigi 'Q\?éfe@ﬂ hketa-da,ppradieaed; by mammalian

celf i@t ment with interferon-al pha. Controlled trials of

i nterferon-al pha adm nistered for six nonths resulted
i n nberedp ingaompietely effestive therapy fr GiRenio heraiys & Asgmentioned

abd: The bt Ault® halR Bechl obRihdLRES infdrfetdialpRdls®far. Many cI|n|C|ans

treatment, but this response was sustai ned in _on

onlypbseoe p(apgrg.ﬁ ﬁ\&t@q@rqnup laepaditis C bepgysge ofjthe mypgertain nat)L/JraI history

of ABYahREH A EhdaREl tdxIfty 5@3%%%&)%@{ inifrefdn-dipes. apy have
resulted in small 1ncreases in sustained response,

but Mest patientwith shranic hepatitis) o &19t achipyve cemplete; fpsponses to
trebiRRAR 4t interfé@bn-alpha. 38RRBlled {rfélsa&dhtbﬁé’rﬁn -dighd fapbtetedbr six

hi gher doses is often transient and relapses are
mendiarrspuliedtin Pormadizalien ah serupaianios §'&‘5WF?F§I%@S? (Alrld émg0 @ 50%
of Bhtichts at thE BRY of festierY, bt t@re@ﬁéhs%mﬁaﬁr%d il only 15 to 25%

I nt erferon-al pha reported no benefit from
(Hﬁ?fﬂ@%?lé'éteitén 1887t herapy fromsix to 12 nont hs

I NC R3S | d3BalkiithsUARE irfedsBY edJr&foﬁnofa{I"BF@)y hal Fe,%l]!télﬂ in small
therapy from reconbi nant to | ynphoblastoid interferon

incpasgs jim gusteioediragronsei Bl #i he qoskef ficreasgdgypensenand toxicity

(Poak Bl ottt $1996). Rfaddftén! !h%%hbﬁlrbfm@hbp%slé@ i$ afidn ﬁ’énsmnt and
response to interferon-al pha has not been adequate

relapsggiase| coBTPn ARerdheray Das/been dizapnippes (Lindsay el glAls éﬁg@

f or paktubpastss? n)éﬁ@és%oﬁéér@rtot inRrRFN-dIHE doitled RS BeRéf Sfrom
of eventual remni ssion at nont hs (normalization of

Prolengafion) otihergny dormsix do 4# "WSRNRS%(ST‘Q%B% gose gfintgrferon-alpha,

swit&Hfiey th fdn taehbiranbdye gﬁiblafsﬂi@dntbﬁe@ﬁ or using steroids
associ_at with greater pro lity of long-term

(P'§€I§'f‘8|':rf'é& +E89bnse to interferon-ai pha: non-type 1

gen%ypﬂatumwhﬁﬁw Mof 3ACHChBMANC CfBIQﬁﬂﬁg aFalcranof Siegpére to
duration of infection, |ower body

interigrpyAPPa ofies NolePesh c?ﬁ’§9”at3‘Ms%tH€'§d’oP”g i r"l’?@s?tgdbrf@'qv‘bw of

28| pRuents fofat RRELIVERE Gitéd therapy BdundidnBGretddsk df eventual remission
i ron concentra hvarcz R

at 16 s (Gereaicaagn Ak a0 Gpappoaiages of GO RV akadad et a-
19@8).al ., 1995, Bonkovsky HL et al., 1997).

Several factors have been found to be associated with greater probability of
long-term sustained response to interferon-alpha: non-type 1 genotype, low serum
HCV RNA concentration, shorter duration of infection, lower body weight, mild activity
on liver biopsy, absence of cirrhosis and low levels of serum ferritin, iron, transferrin
saturation and hepatic iron concentration (Schvarcz R et al., 1989, Bacon BR et al.,

1995, Conjeevaram HS et al., 1995, Bonkovsky HL et al., 1997).
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WO 2006/ 064026 PCT/ EP2005/ 056793 5 WO 03/101478
di scl oses that patients with chronic hepatitis C who

wo 2006/064026 achi eve a sustai ned response after PCT/EP2005/056793
i nterferon-al pha therapy may be treated with
interferon-beta. In additiog to this, results have
been reported for interferon-beta therapy of 5 acute
HCV infection, with 7 of 11 patients achieving

susigo '@1@@799dléd@eb%apbatf¥nTs zWlth @H?f@nlb! Qﬂarpaﬁti%nﬁaﬁvﬂg fail to
to only one of 14 controls (Omta Met al 1991). In

acb'ﬁbear? Sustaipad reeR@nSe  after Jotefaran-alRhay thesapy mav P%é'ieﬁ{%‘t with
int&fer6hbemi C hepat | t | S C and t he recomTended regl rren is
a daily dose o adm nistered i.v.

we el agdiien F%HE? S'@F'i'ésr h%‘fe geen eROFEd fRpi “@f‘éfeyorbB@F therapy of
ac6tei HC\E ffedtibh] WigtY offi1 |paﬁérﬂéTH§fﬁéUm'r’g" s@él’éThéH Rdrimalization OF ALT at

IFN—betagefd three tines vvg |nHCV
ong Yearompa tﬁmy,&gyeéaﬁmge@trq\g@ra@t@ﬁw §h%Jwﬂ %Eer ez R
et & JapahFQfral IFN-bBRIMaAYeRA uéé‘@f&w t?éb)tmb@éfl@ﬂﬁdnwﬂe%atltls C

supcut aneous. adm ni stration

and dRe AeFoTRRNdeENegiateR R dé'Woé\ﬁ’Fee?ff P @a'WJ éf’ml"‘é%{%r@d iy. fpr 6-8

wek®(see PlabBRkizenétal. Z0D0f Haber set zer et al ., 2000).
Ki shji ara et al Ia$31995 dj sclose a treatnment w

nat YPH PeeEneBical SligRRyneisinzamtsculas JdmARIoNyOf 4 'Q:Nab%éé MU

threé timellper veeliEW)pint HEW patielRé of RSPASIE Rékel as! BddnahpWa (Perez
SUVMMARY OF THE I NVENTION 20 It is the object of the

R. ﬁF%’séﬁ Sk nvention to use | FN-beta for the manufacture
of & nomAsiaATEalcdsRin) HTY bamtmrﬁcutﬁneb@/admfnmtmﬂ(g Br 12

M) BErrmoirant VK, Ak, BRBHY SRRV i dh arsta o, by 8! pefients

(Hatsergetierre&aerzoob) ect of the present invention to use

FN-beta in Wi arvirin i at i ent
of A PEEF 6%&@%‘3 ﬁﬂi{satmea WEb nalid; 'Ehﬁﬁ?a administered
intEvevduslysat larddsé BEGMIU Z&HWﬂatlem @bf espshddigtb arN-2iphadl LED
DESCRI PTI ON OF THE | NVENTI ON The present invention is
based on a clinical trial show ng that | FN-beta has a

bengUw\hmYeJ‘Ff'mE INVENJHONent s of the Asian popul ation
vvhovve t[eat ed th 30.inte on-.al pha befo
o s I St of B8 sFseahk bVeptn to Res IELER 5] Ro rprismiurs of a
mddﬁi’dnﬁat ?r tmtr@tmumrdfmr\/ infdc@omin & pmﬁht dfﬂl?é ﬁﬁiaﬁ pupilation, who
lve r ment or usl on . el n er eo avi ng
i et SrE BTN §oatg B R R act ur o of a
nmeditdsadurthel objetif the prebamtitventioratd 140 IPRMRtDinAdRbination with

rlbgr%jn %rﬁ) %Op% /el’(l)tSO 7tr?<§ Asian population, who did not receive a previous treatment

with interferon-alpha.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based on a clinical trial showing that IFN-beta has a

beneficial effect in patients of the Asian population who were not treated with
interferon-alpha before.

Therefore, in accordance with the present invention, IFN-beta, or a
variant/mutein, functional derivative, active fragment or fusion protein thereof having

IFN-beta activity, is used in the manufacture of a medicament for the treatment of an
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6 hepatitis Cvirus (HCV) infection in a patient of
the Asian popul ati on who has not been treated with

WO pdoené@e®n- al pha before. The patient to be treet/EBP20051056793
accordance with the present invention has not
received pre-treatnent withginterferon-alpha, which is
a conmon anti - HCV treatmsnt. 5 Such a patient is aI SO
call ed "treatnent-naive" or "interferon-al pha-naive"

heBﬁftlﬁ'O"Vlrdsn(l-@\B iFb&tioh 8kl agyaaesti JTene AQAn bbsuIAtMEIHd R4S not been
he patient has not received any treatnent with a

treRWSvmthaW@rfern@\?'Rﬂ\aLP@ €uch as e.g. ribavirin). It is

al sgherptiedtr ®dbé fa@btedt |hea&6FdaﬂBé WiRSthBOpre§étft @hvedllo has not
conbi nati on of anti gs before receivi

reqepiRd REe geaﬁnﬁné%tﬂr'ﬂtﬁﬁﬁ@"ﬁ'ﬂh? hich; ig e fRMBAN af‘& HCV treatment.

SuBR Bipafishtad als@bzﬁfeﬁf'@@dtMenﬁ-rﬁkﬁvdﬂ@P flﬁt@ﬁeﬂ&ﬂ-“alﬂr@tnm herddh.
treated w nbi nati on of a . and ribavirin

bef &t 8 Fg?féfrta?’ ﬁg]hoﬁm%toé the t—’:‘é{?’ﬁ@ﬁt thel Ptatﬁé‘lc BR% Qﬂ*c'@cﬁh"?"ﬁ any

trebi@on WA %nkndWhVéﬂtf-H-IQV drf.l'gi1 Qhubﬁ? raBWe g rﬂb@Wlﬁ‘f (Ptﬂs RoFPpreferred that
(I EN-beta or | FN-R presen

thq pPRLEAt hasnot r%ce“ﬂeﬁtae‘f?(ﬂ'g’dpact@" |°|f1€'i‘tb Hgvfﬂjﬂ%f'anf?rﬁrr Befiving IFN-beta
in bﬁédidér%éﬂﬁlth W mlentdy. bﬁpé‘ﬁﬁbulaﬁ préfel%\blyplﬂﬁé phtesht a8 Mol been

tre@t@g %@é@##lﬁ%mnmf gﬁ\gtp@b@ japd géﬁ\a%gef%%os(t@ﬂ@g IlgN-beta treatment
in ﬁ&ﬁWnb@hﬁtﬁth‘é}irbserEmv@@tﬁdn) or from eukaryotic host
cells, e.q. fromyeast or mammlian cells. Mammalian

cel 186 g inierorgmrteiz B Mg 1 ho) b 35 el Tecpaggen fnventon, i

mtéHé@BFl’o PELESh@hsn ﬁbrﬁbl@gﬁﬁtﬁaﬁ’grohoﬁﬁlclﬁ ﬁfayﬂfe‘}ﬂs\lﬁ% i@ p@ified from a
reconbi nant | FN-beta. The | FN-beta

na@qrg} SOdiFraPeebtBined by-RNA ng'ta@tj teci-]rwguqseﬁrqam prokaryotic sources

(e.g! EsehdrRpANCHEIR" colfSo§Bfh BAKHdtic hEACAIBASILSfrom yeast or
natural interferon-beta as well as interferon-beta

mamraglianetrliny Magmalian fslih s4eh Re driunesseharpster gyary cells (CHO) or

huRfaf léélls)’é’ﬂé'é?pr@fén@zd Host 6P biohuétfon%f'fé’do\‘rﬂiidéht (FEN SetaCH@ IFN-beta
host s. | FN-beta, used jin accordance wt

madr%%emoﬁylﬂ%?" BAN-giysosylstedy e dey dniederon: tgeta a$ ; oBer bgrein

enténpasse®! haturdl t intsifePdrEb&tar @d wallaggi "Htér?eﬁbnhéiﬁh?froduced by
ampunts of IFN-beta in order to_  ohtain a biolog

recombiiaat MeaBE &5i L% erekaprotic i@ dr- Aol korkarygtic (?fg CHO) hosts.

If BNSERs YhsRtar dcbdrdaR®d with figd ﬁi’é%§ﬁtalﬂ9@1tloﬁnlsafmﬁ-@§’cdé lated (e.g.
n cho | ated | FN-beta t i.s about 10 tij
ProslgRBI &

1 {2 PriRS TSt (O SAMUNSIE LRGN AP N s TR é’eFaa'" order to

obfireh meéwal i (phaifddIdeital Biféut d:@l‘npbl%bleofét tihtan oﬁ@mly@mdelm-
activities. The term"interferon-b

befge FOr instaf)ceo an ARG ££ 1108- QXPHF)('?%MFNJ’@H U‘éﬁ |'§/é§°”t 10 times

highef fHaRSthe aﬁ@hmg& glyaeylhtea JPRBbE, is @Fef&ﬂéﬁlyc&amuﬁlét@%ﬂl |ﬁ Srder to
of IFN—bet Preferas_\gI the | FN-beta to be used

ob ‘i‘ﬁ'é‘t'ﬁ?e Bft &Ry cRterigrenTReta’s EsAMSE xb??‘" also

en&ﬁﬁ@fseé@ rfﬁﬁatu,onair defitifed)’ RURIRD| ahaldgebidndr Jragiiems f OF )fusion
on beta-1la) is a purlfled 166 am no acid

cél nt erfglr
Projeipe LRG!S with a nol ecul ar weight of approxinmately

22, Pedlerably! @S IFN-beth Yo e0gssem By 060 1P itHaptesBiiinvention is
t echnal ogy usi ng genetl cally en&@]neered Chi nese

Avppenst Betaseran(®. ok IMare Praferatlli Rep

Rebif® (interferon beta-1a) is a purified 166 amino acid glycoprotein with a
molecular weight of approximately 22,500 daltons. It is produced by recombinant DNA

technology using genetically engineered Chinese Hamster Ovary cells into which the
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WO 2006/ 064026 PCT/ EP2005/ 056793 7 human interferon

beta gene has been introduced. The am no aci d sequence
wo@booRebiokd r) is identical to that of natural PCT/EP2005/056793

fibroblast derived human interferon beta. Natural

interferon beta and interferon beta-la (Rebif(r)) are

gl ycosylated with each containing a single N- |inked

conpl ex carbohydrate noiety. 5 Using a reference

huﬁkﬁﬁﬂéﬁé’roﬁ @bta@eﬁe%s%@h Mfodub&. e lphitde adill Bequence of Rebif®

ani zat natural interferon beta standard (Second

is 'F‘ﬁ?t@?h@tth@r%lnagfadﬁ'aﬁ%blfs¥ geriver hemer ierferpp Rgig- Natural interferon
befd Qfoolh{e@féﬁoncﬁtg-?raséﬂgblﬁja}e g%@éyﬁa&éc} wiid8aéh &dfigihihg @ single N-

_act|V|t%§;I qugroxmately million international
lin 2tk Moiehal activity per ng of interferon

bet @sln@ Q%f@feﬁb@%&n’dard @é’llbfd’ﬂed/ 'agélﬁstotﬁé apaid iHeakH fC:i'r?g“énlzatlon
| s and Vesicular Stomatiti

SSsa ng
na(Hrql d%terfgfen é@?ﬂlﬁtﬁg‘i’%ﬂ @%ﬁﬂng Intsagpnal sendaeg fqgflntpﬁﬁoaelt-lgman
Fibvbtiast GR 2390243 1) IREebI® His £HSpdiftic daﬁhtyfdfra)plpﬂﬁ(lrmlély 270 million

contai ns appr oxi rmtel%I 12 MU of antivjral activyt

interapipnat Hoits (MY Abgntivirel ackyfiycRer dAG PT iptarie(ol gfada dedermined in

anUs Gifho R ptophthicemeet biskishy asiny PASAfcelld-Ahdo@dsioulatBlorhathis virus.
variants or muteins and fused proteins, which may be

prepared fromthe functional groups V\,hl ch occur as
si deontiakioh t4ble TP MIUPH AHGOrEN-bBR N or C terni nal

aroups . hy nmeans known in the art These functi onal

deMYati vgs are3included i n'2he ifiventi®h as [l ong %

lll I emalri plld1 racecul I Ldl I4l adaCCc )l dUI t‘66 I . €. .tiley.
F*gestroy t he act|V|ty of 20 the protein, which is

substantlally S|mlar to, or better than, the activity

of h@%@e& mc ta?n% %p roﬁ%gt?ﬁe%% %Ucofpé %)/%Itéc?§ ;f U?lng this

conposi ti ons P& er VAL Ve T
meilxompl e, incl ude pol yet hyl ene gl ycol side-chains,

clhun % aI 'EBE aa\[fﬁ?so't Qse %eoc{ ﬁgrﬁrnt &&/%r % rl\sahlges}r) ag?rﬁ\?-{;@t’a, and its

such Broava;
vatiaite loammﬂelbgl ant efu$ampnmtehmdywhlm mamhenp@eanedl frgm the functional

ol R0 P8 8% RO BETfufERer e N BE Blcfinfla drdups, by

mdayls knowm inrthtehart ST hede $wctibred denvarﬂﬁgarelladgaed frothe invention as
i.cul i .

o P o P Ry b, (P RO SRSE b vy o

theTpretedf, ovhigh is isubstantiefle simildr rbobikties than, theaadtivitycefi IoNddeta, and

do%%{ éorﬁér&&? BIORLEIQE Bﬁtcgm c%ﬁt%fn"f“gq,l east one noi ety

mor e §unct oups, which occur
30 Abesndenvatives mayi e axbaiples lrmiuotehleolmthylmeaglydol side-chains,

wh%ﬁb%%%%gﬁgsgtggrgmﬁmes' i W@i &Jateﬁrhesu\éﬁ %091%/ 9@6%6 half-life,
bioavailability, tolerance by the human body, or immunogenicity. To achieve this goal,
IFN-beta may be linked e.g. to Polyethlyenglycol (PEG). PEGylation may be carried out
by known methods, described in WO 92/13095, for example. In particular, PEG-IFN can
be prepared in accordance with the teaching of WO 99/55377.

Therefore, in a preferred embodiment, the functional derivative of IFN-beta
comprises at least one moiety attached to one or more functional groups, which occur

as one or more side chains on the amino acid residues. An embodiment in which the
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8 noiety is a polyethylene glycol (PEG noiety is
hi ghly preferred. In accordance with the present

WO pwensd400d1, several PEG noieties may al so be ap¢HEP®OS/056793
to the IFN-beta. Qther derivatives include aliphatic
esters of the carboxyl grougs, am des of the carboxyl
groups by reaction with anmonia or with primary or
secondary am nes, N-acyl 5 derivatives of free am no

mdisty W p&?etﬁﬂ@n@@}/é&’ (F@Gﬂmbi@ﬁl il WRhIyf (RERRE Vih tch@&Hr{ce with the
mol eti es

kanoyl or carbocyclic aro E%
PFW"@WP" cﬁ?ﬂ?ﬂ?b??@é%o'%tfesff?@/ea'fﬁza? aYaahed F%%‘ﬁé Er
ex amﬂ%@ dehaét.veé irfeRicé| alipRatichésess v tHeecsdr@Bs@sgroﬁ@g raﬁddes of the

noi et j es. ari ants"_ or "nuteins used
cabiped s TBACHIOR it ABHEANa PFYWHPITBRY o speRriday amines, , N-acyl
deﬁ%ﬂlk/@é}ﬁf fde hintolfbaps dffthevairfidd @cﬂ@ ré¥idudB férmftd Wlthea ties
acid residues of natural |FN-_10 beta are re

(e-g; glkanoyher camrasyclicarey! 9euPalLe0 aGY' derivatiyes of Ege hlﬁqro’&’r'\ groups
(foPExATI G HRNDRrAGT thré @y @EiRIBe Termpddath dogi mbieiasat ur al

sequence, | FN-beta, w thout di m_nishin consi derably

the YRR © ‘BHteinse 3seusnct inrige fpe ek the preseripyanuan. refer to

an#o§$ of [FN-Béth dintwhieh biidNor Rkslof theefm@indratiairBSid@dstof natural IFN-
known synt hesi s site-directed

epared b and/or b
beﬁmf‘% @H@?‘g by UffRTPRfLABINC ACId, FRS! C(B’Fﬁ’e?'yﬂrﬁo‘%?{et{e@cﬂ fnPefy@r more
anfind h@lwr&&dd&faﬁé @dded to tHeendt@ranBequénsd BIN-beta) withbit @infiinishing
accor dance

resent i nvention .incl
°°Ex?'%§ré*?'}ﬁ§heeﬁ<3'éf@é8ft§5'§ rﬁs%‘ﬁ@l RIPgucts. pg comprRd élﬂt%ESH&\“ﬂP type IFN-
beBNAThesbi ﬁimtdhsbrar@llgreﬁarb@ BNAnBivn %m%um HJletbQﬁrécted

as di scl 931 under. s
muylageaesis "'q”%g?’f"@f ﬂﬁH%'f’H"‘ﬁ‘g‘E?ﬂn'q}’&rﬁﬂ‘Ft?*?'sf%ﬂ 'éfers to

hybrrp]d rtéhrafsl Oéhaﬁt’fd)rgmbﬁaﬁﬂ ireadcovdmbe Mith tedpidséntafBention include
t ho |nary

S
ProlR BREToBR By & A Pops s s ar BAS Whish hyBrcizes(pRINA or
RNA esdodingdBNLstd afdRtReed 8.9l I’h UBl4138,981 Widet @’@Mgeﬁiuﬂh&tlons
ence

I nters " 1992
The %’Wa&ltwengfaﬂé 'fe:f),%? rO g?é*?ﬂdﬁzégﬂfa. N% ﬁgg?%ﬂferﬂ}d é"aSh'ng
coMﬂﬁﬁ&ﬂ;ﬂ@hEzg mlﬁbs(tjal afoedidaty 3R irD tleCatt é&iﬁeﬁt&igglé& Rif&rdo 'Egl;gﬁngent"
t he ri.d under s an 9
Sep chusybl gt - CurtoniPeols i M Sashobay. st emmitiegencs.
§§6.3Jand 6.45808ANTHID). SR/NIQ{Q&BIlmttatﬁ)ﬁCeiaMplé’é)of@ﬂrm@eﬁmwﬁ|t|aht€i|nclude

wah g clions BB R fepictiard Tt g tyegf nder sty in. ..

2 yBger &idand%t SRS ot 5 iniQaes; )2 x marﬁd Oﬂ% SDSCfoﬂ&@ﬁﬂdjtéEﬂ 0.1 x

yences, go

sl s E 8% RS a Tt T3 ELET o ek O 50 a0 agvs sos
681T adre30-60 fnlmﬁéﬁdrmﬁé o€ Brawizey WRiR Gn th|§ al‘t%mdﬂfsﬁ‘rﬁrtabﬂ fﬁrlhgency

t et r amet e (TMAC) inste
cotiforisctS et T Bpel SoS T stqupnits: | dlgereipotde probes
(suchl =3t 10040 bagesheit rmlea dugnlsrmrepg@y proped. \ip@et (ﬂﬁotﬁe(w@ 06&S it is

r .t or npre nucl eot i u ter
orafgrablsnu g e AB D TR | ST CMAC) AieY Bl Soc. See

Ausebetrsuptad an exact nucl eotide to nucleotide or am no

act ?detngtyarg}lgc?s gcrlegtlc\)/fghlzpogg(/vgg# vgg onl'3 (r%-[)/rg 'S§|98e5p{t%§6323§ences or
two or more polynucleotide sequences, determined by comparing the sequences. In

general, identity refers to an exact nucleotide to nucleotide or amino acid to amino acid
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9 correspondence of the two pol ynucl eoti des or two

pol ypepti de sequences, respectively, over the length
w@boobhetosequences bei ng conpared. For sequenceBCTHRI085/056793

there is not an exact correspondence, a "% identity"

may be determined. In genegal, the two sequences to

be conpared are aligned to give a 5 maxi mum

correl ati on between the sequences. This nmay incl ude

cofr8§RhtiéMe of BfP&vo ddlyn@blbblﬂfes(?iﬁ LIV bol?@édﬁdé SEYRINEES ,re§déct|vely,
enhance the degree of alignnent. A %identity may be

overdhe famaterf *aﬁ/%?qum%ewgecq"&?@% of each of the

SeqpeNERRIeREds \Iheio iR Rfindt BA-abt @dres@ér@eaée a "% identity" may
allgnmsnt that is @ rticularly suitable f

or
besf@aﬂem?@s eRad. deaofedygRGessirRe GmPares Gish aligsied dg gfive a

ma&hﬂ!’rﬁ &Jore@bn fb@ﬂvdeﬂ”@b%qﬁéﬁbe%afrh%dmbﬁ%’rﬂlu@ ing&MiBE "gaps” in
is npre suitabl e for sequences of

e"‘\‘"ér?@?l?r bRAB35GHEN RS O@GH?:%% the degree chlanmept. fh‘?ﬁ’qde"t'ty may be

defé@rﬁlﬁb@@)#erotﬁemleq{angfﬁ bﬁeé&ﬂd}f&ﬂ@ 86quh6es Méhd cdfiard (gb-called
he art. Thus for jnstance rans available in the

Q'Wkﬁ'ﬁﬁgﬁeﬂt)é@ai}é rﬁ’@@'cu'ﬂﬁ\éﬁ‘y?b’oe fPé qauigaces itk §ame °i"e"y similar

lerighPe 6E bRaPshdrt&r défined 1l (,sofcﬁﬂeoa&mll@rﬁé‘rﬁ) B® ¥ @@ suitable
BESTFI T and GAP rrg% be used to determ ne the %

f°r|3&8\‘|?’l°@§ ohwismwahersB 15 pol ynucl eoti des and the %
I deMeltrtdﬂs%}CboHpalnf}r/ h@ﬂ@ér{iﬁyaﬁﬁeﬁoﬁ@cﬁsﬁt cwaw@@Ir M@%’ﬁédﬂj@?%es are
uence uses e OCa m
well G YR8 2. ToHPr R g GO Avaanaan TTeWisaaton Seduince
AnalyalglFaaok@@a OfRrgidn snn([iea/érdux Jet weemsmy\ofos @mmaaﬁe programs

BESTRTH <4 (A B e ot R SN el o et beeen two

poRhiicledtides i dndt ABCH fdbﬁutﬁﬂaﬁaﬁh%a%l homelbgy be@eiBtwo polypeptide

Altsch et , A9 Al tsg S F. et al,
soqoss JHESTRIT Res LH SToGR PBoRNeAIgaiamop! SHEh Mo Wagerman
(1981Il\)vaﬁd b‘lnd§|tﬁé et §Ayle ragion ASInilriBe etwesn WER, seih@é}Q:)es Other

ar ant or . mu has a se
prdgam 1 releirireS Py B Rt PG eREEn ABaSNERR AYS GRS known
in ihEI‘a\rbedra;stmhh@BLAST iy fypsgrams i(Alkschuls Riet ar, 1990, Altschul

S ¢ ti L%Ynab%f#@?se%% ];":‘J Ct.onq{ﬂmaez,sa q?;géfa thg NCBI at

wvm mﬂu Alm.AidigoV) dnd mwmd@ﬁoa WR,4990). t he assay
ur| ng,.the. acti

t
Cyt Bk it Bty oromfeil] epfocabi T Prdullis ¥ pino acids

suMbShtI)C&hdIlSatlve o tha‘i&ﬁ CFN-betd, bychYauitoetidveaubstahtially kﬁnﬁiﬁr activity
ven  mut

it be dete th
to ﬂi—gétabsé\ﬁﬁ@”qt'aﬁ?'feseﬂ%%rsemwﬁe Betror 20 VERET Y AMyigin has a
sMﬁEﬂastlvﬂf/ ab OENl-beea |e>e|cga rthmﬁagtmmumhg’ltm aulafyedsfruadrferon on the

riant.or tein ha
oy BRIt ory SgStOmRs BN5 P M LR, edh Betiine BV Youcefi et
al.) Fd¢sh ahas, i cah Be |d@€eeldlned gNheItmar ldﬁylb,lv'éﬁ&nﬁtaih hdégubstantially the
I[%r efFrtabI XF as_at " etast 60% at
Sang 2EPVity 5%, '3 s'{‘e%‘tS‘O? ?” '"Fr8§%e”"b‘?"é? ©Pably, at |east
90°/dn aerdferted mbcktﬁmarhtpgw suchnatiant oM\WRE0 649 aUIeaEt 40% identity
Iﬁgr-%/o 0532/ (\)N(?t%/tgér) GSzaggence of IFN-beta as disclosed e.g. in US 4,738,931. More
preferably, it has at least 50%, at least 60%, at least 70%, at least 80% or, most

preferably, at least 90% identity or homology thereto.
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10 Muteins of |IFN-beta, which can be used in

accordance with the present invention, or nucleic
wa@edod/oewed ng therefor, include a finite set of PCT/EP2005/056793

substantially correspondi ng sequences as substitution

peptides or pol ynucl eoti desygwhich can be routinely

obt ai ned by one of ordinary skill in the art, w thout

undue experinmentation, 5 based on the teachings and

gui ARASRs PF SRR Wﬁl&ﬁ'éhn Be edr pd aebRaERS WK the present
nuteins in accordance with the present jnvention

ar e
INVRAUAN, aPfe NKAISIN 251 ceding etherefary dncludp & ifinile sftsof substantially
f?@gp%ﬂwgtse\qae@&% aws@tuﬁu:bqjebﬁdésl &M polyfclddtibbd ¥hth can be

Lﬁ peptldes may i ncl ude synonynous am no aci ds wt hi
ro msgl ingd by ong Lf ordinanyi sl S agt, withgyt undue experlmentatlon

babsty/ér oG alana gRahAdd ﬁ‘e‘sérﬂé’d hérefpast i tuti on between
menbers 10 o reserve_ the biol ogi cal

funE’qugrﬁecb]chqrﬁggsnfB[g o %s ’Ga% (F\aé'\qu vi|§173{)e priegentginvention are

whéf 6@ krfobmtasl 'RERSSrV A0S ﬁ]b@tltdﬁ?ér%t COASerGdtivadniifo a&itl é8bstitions
i n the, above- defined sequences w thout

of éﬁ N B?t?r@'stpﬁeﬁ@%f MR INCHIFe YAPINMAYS A0 jacidp puthin a group which

hald 8&fidibstySsidilar ﬁ?kl@édh@ﬁﬁcao Propettiey eay @ul@st'ﬁﬂ%h g@lvﬂa‘én members
ynder ten

aci ds, ., under thir and prefer
of fecrap Wiyrésents e ro'czﬂ'%%f%e@rh ithe Mg caé (ANt 1974). Itis
clegiF itidt GRderfichs daridudsléticn8 adf ahliné @Bide M@} bIRB,beem@de in the above-

stelne resi dues. rotelns nd .nut ei ns uced. by .
defifit, Spafances wthout, @lteing. (e, fMSHian. cearcugtvnhhengsertions or

deRUsNE &y Rvolvee fwveaamb doiee Blgi. QIhdePEI"ﬁif}eraaB|ﬂJ‘efeiabB/ under ten,
ynonynous am no ac grou s are th se defj ned
a"gra%? o *eMQNP 0" ISP F%b‘?’?'" tﬁ‘éd%y’l‘m r@ﬁ?‘nﬁ? écuf‘H‘Ctm"a'
coﬂ’bﬁh&tﬁ:n@é 9. *c?ﬁélﬂe A ddé@dPrlo[mMoﬁnbtbmsMucB@By such deletions
ef er %the @/?n rmusa no amggrousarethose

angyeF insergonscorap viNin e pusyjew giihe AregsnbinkeRtiel- G oups of

Sy nevsferably, Ae ShoAgmoss AindOadie igfoupy e \iNFEESdéAnedin Table |.
S praferably e syigrimegg A, pcid gieyBs e, Meps efges] i Fable T and
mdst prefdrablythe, sybeymaotisamifad Hcid bidhips Grdthodddefindl in Tabye Il

Thr, Pro, Ala 30 val Met, Tyr, Phe, lie, Leu, Val Qdy

Ala, Thr, Pro, Ser, dy lie Met, Tyr, Phe, Val, Leu,
lieTABbEITrp, Met, Tyr, lie, Val, Leu, Phe

Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group

Ser Ser, Thr, Gly, Asn

Arg Arg, GIn, Lys, Glu, His

Leu lle, Phe, Tyr, Met, Val, Leu

Pro Gly, Ala, Thr, Pro

Thr Pro, Ser, Ala, Gly, His, Gin, Thr
Ala Gly, Thr, Pro, Ala

Val Met, Tyr, Phe, lle, Leu, Val

Gly Ala, Thr, Pro, Ser, Gly

lle Met, Tyr, Phe, Val, Leu, lle
Phe Trp, Met, Tyr, lle, Val, Leu, Phe
Tyr Trp, Met, Phe, lle, Val, Leu, Tyr
Cys Ser, Thr, Cys

His Glu, Lys, GIn, Thr, Arg, His

GIn Glu, Lys, Asn, His, Thr, Arg, GIn
Asn GIn, Asp, Ser, Asn

Lys Glu, GIn, His, Arg, Lys

Asp Glu, Asn, Asp

Glu Asp, Lys, Asn, GIn, His, Arg, Glu
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Tyr Trp, Met, Phe, lie, Val, Leu, Tyr 35 Cys Ser,

Thr, Cys Hs @u, Lys, @Gn, Thr, Arg, Hs Gn Qdu,
whyms/otwne H s, Thr, Arg, Gn Asn Gn, Asp, SECT/EEEN5/056793

Lys Qu, Gn, H's, Arg, Lys 40 Asp GQu, Asn, Asp Qu

Asp, Lys, Asn, G n, H s, Arﬂ, G u WO 2006/ 064026

PCT/ EP2005/ 056793 11 Met Phe, lie, Val, Leu, Met Trp

Trp TABLE 1|1

H's, LysTrpArg Leu Leu,
Thr Thr Al a Pro,

I emrp
Ala Val

i e Met, Phe, Val, Leu
Phem?g-uphe, Tyr Cys Cys, Ser
G nMdreiPre@med Gliosips 8E8ynaspmousAminoyridsy s,

Val ,

Met
Met ,
Phe Met,
Hs H s,

Phe,
lie
Tyr,

G n,
Arg Asp

5 More Preferred G oups of Synonynous
Ami no AcmMds Am no Acid SyrhemeNvalsLet Mmstp  Ser  Ser
10 Pro Al a,
Ay Ay 15

Arg
Pro

lie, Leu,
Arg 20

Asp, Asn, G u L u, Gn 25 thSyh@ymoEsf@muAie' Val, Leu

Ser
Arg
Leu
Pro
Thr
Ala
Val
Gly
lle
Phe
Tyr
Cys
His
GIn
Asn
Lys
Asp
Glu
Met
Trp

TABLE I

Ser

His, Lys, Arg

Leu, lle, Phe, Met
Ala, Pro

Thr

Pro, Ala

Val, Met, lle

Gly

lle, Met, Phe, Val, Leu
Met, Tyr, lle, Leu, Phe
Phe, Tyr

Cys, Ser

His, GIn, Arg

Glu, GlIn, His

Asp, Asn

Lys, Arg

Asp, Asn

Glu, GIn

Met, Phe, lle, Val, Leu
Trp

Most Preferred Groups of Synonymous Amino Acids

Amino Acid
Ser
Arg
Leu
Pro
Thr
Ala
Val
Gly
lle
Phe
Tyr
Cys
His
GIn
Asn
Lys
Asp
Glu
Met
Trp

Synonymous Group
Ser

Arg

Leu, lle, Met
Pro

Thr

Ala

Val

Gly

lle, Met, Leu
Phe

Tyr

Cys, Ser
His

GIn

Asn

Lys

Asp

Glu

Met, lle, Leu
Met



10

15

20

25

30

Trp Trp TABLE |1l Mst Preferred G oups of Synonynous

Am no Acids 30 Am no Acid Synonynous G oup Ser Ser
wae@odsa26 Leu Leu, lie, Met Pro Pro 35 Thr ThpCT/BPB05/056793

Ala Val Val dy @y lielie, Mt, Leu 40 Phe Phe

Tyr Tyr Cys Cys, Ser Hs s Gn Gn 45 Asn Asn

Lys Lys Asp Asp GQu Qu Mt Mt, lie, Leu 50 Trp

Met WD 2006/ 064026 PCT/ EP2005/ 056793 12 Exanpl es of

Ex@h@@'d‘ﬁf'p%du@f orPBf 4Hin8@ckl Ssubssititidrstih Pasteind wHidH 8drNBe used for
can be used for obtaining nuteins of |FN-beta

ch
Ob?aﬁ’r'"%gé‘t?'ﬂs 1ohdF et far Liﬁ‘i’v@ni*‘ﬁo?feﬁ?fﬁl'U\‘%‘t'ﬁﬂyn%ﬂﬂﬁmﬁ"y known

méiledohgé §tsa§|$ as nfd |ﬁW6ﬁb@t§ 4 9595140 315381585 and 4,737,462,
959, 314 585 and 4, 737,462, to Mark et al

5
to y'aikl%t a5 T%Q%EOH@“%% etal., 49959898 tq bigmep %éhérf"@ﬂ 14jto Chong
et éh 33(95 1)1'1 60 Ptdieaét ab #pH Iﬁilne Subdtithted bfotbid prddehRE ifUS patent

; ‘\%] i ne substituted proteins presented in US
Nopétggf'l1584 awetdhs 584 (Shaw et al). A special kind of

A $petiar Kl eMintéAéroR NaridhBhadBRn deesibet hesdnile T8 kb )éalleah&)nsensus
so-call ed "consensus interferons! are non nat ur
lg}nsensus

inteffeqiisy 37 RRRrTalHRlY Secumag yauens, Bf ¥ NSRS 661A2eMs

interferons may also be used according to the invention.

"Functional derivatives" of IFN-beta as used herein covers derivatives which may be
prepared from the functional groups which occur as side chains on the residues or the N- or
C-terminal groups, by means known in the art, and are included in the invention as long as
they remain pharmaceutically acceptable, i.e., they do not destroy the biological activity of
the proteins as described above, i.e., the ability to bind the corresponding receptor and
initiate receptor signaling, and do not confer toxic properties on compositions containing it.
Derivatives may have chemical moieties, such as carbohydrate or phosphate residues,
provided such a derivative retains the biological activity of the protein and remains
pharmaceutically acceptable.

For example, derivatives may include aliphatic esters of the carboxyl groups, amides
of the carboxyl groups by reaction with ammonia or with primary or secondary amines, N-
acyl derivatives or free amino groups of the amino acid residues formed with acyl moieties
(e.g., alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free hydroxyl group (e.g.,
that of seryl or threonyl residues) formed with acyl moieties. Such derivatives may also
include for example, polyethylene glycol side-chains, which may mask antigenic sites and
extend the residence of the molecule in body fluids.

Of particular importance is a protein that has been derivatized or combined with a
complexing agent to be long lasting. For example, pegylated versions, or proteins
genetically engineered to exhibit long lasting activity in the body, can be used according to
the present invention. A pegylated version of interferon-beta-1a has been described in WO
99/55377 and is considered as included in the definition of interferon-beta according to the
present application.

In accordance with the present invention, a salt of IFN-beta may also be used for

treatment of HCV infections in interferon-alpha treatment naive patients.
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interferons may al so be used according to the

invention. 10 "Functional derivatives" of |IFNbeta as
wais@dobweei n covers derivatives which nay be PCEPP20e§056793

fromthe functional groups which occur as side chains

on the residues or the N of3 GCtermnal groups, by

means known in the art, and are included in the

invention as long as they remain pharmaceutically

acCaRé &vine'salis RereintrBRys t@Q)oﬂ'p;*,altg%ﬁbérﬁdxgl Groupd éﬂcPIB' 4ef addition
activity of the proteins as _describ above, |

salfel gpinpi QFWHSOOfbtP?I Pretpias desqribeq) Ghevengr Aralegst ‘b?'reﬁfn dSglés of a

cafbBkyl Grup mw&m&wmeﬁmmm%%m&b |ﬁélﬁkf<£|horb9|>ﬁb §alts for
em%ﬁogertles on.co osi tions containin Deri vat

SRAMM, HAFUY| ?’E‘E’T"e@"""s‘&rcﬁn%@a'%a?ﬁ% bk @ng rsa‘Its with

org@hfé?dabéﬁ & th@éial fSM%‘él; for BXmvdld Ath %Hﬁfés 3su6ﬁ? s Vi?ﬂhﬁ&amlne arginine
rotern an

retains the biological activit
or lygifgPiperiding, Rracging %f‘?’ theliks, AQ@@@)SIF%?%‘S inegide orfxgmele, salts with
miskRalia¢idk | | SUEIS adlHOr exadplY d@dﬂiehl@ﬁtﬁédlcﬁor%ﬁtf@fc%cﬂf ad$alts with organic
car box am des 20 of the car box roquyan/
t retain

acifls Sueh f%ef‘ﬂﬁ%lﬁ’rﬁ?ﬁvcaacdﬂ ongXalle 351% %’F‘i}"?ﬁ’ a A&d

theAbibIBEISal ablivitp ¥ IFNFSdta, WHidhviRgy Bé nidaS@re@ &gt 816 ®ibassayfexplained
the am no acid residues formed with acyl noieties

abeye.q. . al kanoyl or carbocyclic aroyl groups) or O acyl
der rmattemesn@éd foré&teinh yrefersx Yd agb@Wép(IQe @ompné.hgtanfbeta or a

va%ﬁ{{#r Orglb?{)ﬁ’ geﬂia&lseéﬁ%g gqc][;g/{t nggo 8 prgi?eg%ﬂy ”EH eetglg elgl’as an
extéﬁhé/cﬁtdgltleﬁw?rﬁé}’rﬁﬂd)dysﬂtﬂ%— m‘mbéta maywmqiﬂ bngeﬂﬂ@fKnct)ther protein,
nti1 geni S|.tes and I esi ce O he
poRBpRERIoE e kG g P i @Unoagtuya of b GaPEEN: RGPt ance. s a
pr OtrFerlé_fdrélah Ba’&rﬂ{i@eﬁmﬂ&d‘méﬁ% luzr:me@r cgﬁmeﬁeﬂl Ivrfmfnhncicglobulin
co e agen astl n or X e,
fus&bn‘g?.a]? Bg’%%gﬁ fbﬁ%cp prgfee %qsmg allgcgrp@ftloéﬁ‘f-set fused to all or a
poﬂbgidﬁaﬁﬁmmghﬁglemglhbetHogﬁg)ﬂ rﬁéltlmgT@nrﬂ@idgwayn fusionh®oteins are
, ca use accordl n i nventio
wefl Kot i hecery G160 a8 e onen desetesh LT 6z, Risaamale. The
pefi;eﬁ %klgbcgﬁh the alwiB On@Rétahd that &redesmtu;gmslbd PFaR6in @8 the invention
uae n interfero
relyBE faionigors achud o BN bRE T fisbi anbe Pecka o sbert inker
peplidewhible can &eeay shorvat ItORB, arﬁlnsaddd tl;‘mdhEé\Hrb%thth'ylonger for

XSG, A, TG AL aSKLEE (R Ehas; S0 JakPelia bayp tibeptide of the
seéﬁ%ﬁémﬁ(mhéﬁ%ﬁ%ﬂﬁﬁéﬂ@e o8 al h®-ainifomadidalrker sequence

her.ein b [ ts of. carbqQxy oups a o .
conBanG e o Lot VA Y BRERineEl BF o arssr ren
hnk:&smrodueeu abtween akhe mbGIQSsebhaﬁc%Oénd bl steqwfﬁceaderlved from an

rou be f d.b known e .art
m PR 0 ae T 5P L tesuBng Sosprot e, FEPOwp gReTiSs. suoh
as Cal exteﬁdeoamnumtmﬁee i body rﬂums nbalsife], Sincraaskdt Secifickastivity,
e Bt LS BRSSP RS o e

ar gimariertheopréfgsed embpdiment, dFNfbetapiSCfO@dﬁte tha@ohstant region of
aan ﬁe?]e @f:ﬂgﬁ%dgalalltgp grge Eg la% @lgllﬁ%ﬁh@%(ﬁxﬁr@eraebly |f3‘ stfused to
heayyd cleatin Iregions, diké dheICHUARAIOHS derhains afithusahtgGaj fdn example.
Otl%rqgcg}lmpms of Ig molecules are also suitable for the generation of fusion proteins

according to the present invention, such as isoforms IgG, or 1gG,, or other Ig classes,
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acids, such as, for exanple, acetic acid or oxalic

acid. O course, any such salts nust retain the
whembogioeal activity of |IFN-beta, which nay bePeeBB2N&6793

e.g. in the bioassay explained 10 above. The term

"fused protein" refers to a ol ypeptide conprising

| FN-beta, or a variant or nutein or fragnent thereof,

fused with another protein, which, e.g., has an

nk@@w BEIRA, fREXERPREFUiGE pl*ofblﬁ)épﬁ“n)éy fob Uh&ﬁ)me'rlENT ARiitAndR hetero-

thus be fused to another protein,  polypeptide or t
or hppgmuiimeric. Mathogsaf RIEPHIRGI immugpblgbylin E?I%Prqt%@ﬁ ai6rK k"OW" in

the15rt g R EP. 506452 cfrwrohh@s ﬂﬁmM@nﬁjs.oh ’BN)té’]ﬁé @omprlsmg IFN-

npri.ses an i mmun bulin_ fusion, i beta is
beta? ‘i"a@té%ﬁ ﬁrfeoqeéP'F\b"é’o‘?rgr indfm g2AM10.0YS S:541, Q§r7 M#‘R@B@ﬁaﬂ or WO

oof2ageel to all or a portl on of an i nmunogl obul i n.
Met hods for making i m’runcn)%l obul in fusion proteins ar

wel P TRGMRN ACqOrHing,for the prrsgntiavantien pikrs tQy8ay: pilisetiof If N-beta
thal\le, 8 bh&Hef PéptideOwhierk AtahLthe HBSiredbIGHRIAl Sdtivity fmbdbukdbR: e.g. in

art will understand that the resu]tl ng fusion protein
thesbiogssay idryesined GRoven Fragmanissman &eastly Pg qrear edaRY FEMQUPggmino

acit§ Fohekither BRG Jf URS GidIdERK &R BklirRClhe resultdhtdfoR its I”t%ﬂertles as a
i nker § ﬁtlde whi ch can be as short as 1 to
d

recgpiop aperitty [EeasRs [IGIRVIB? g fyaiRe afig at %ﬂ’&ﬁﬁ!oén ei'sef he N-
terﬁlman@ tI@@Cdteﬁﬁﬁal@ﬂﬁﬁolyﬁéph@é@b lRnowrRiafld k6 ﬂét@rli'nlﬂimg’frdiy?ne’ﬁts which

ret t@lﬁl eté{rg '°|39"13é agwﬁﬁ& By e gle}e(rﬂlklgq gg ela Hgﬂeg desgnbed by Youcefi

et élO nP85, ahdi@volves onIy rout|ne expenmentatlon

d u-Phe-d Leu

or f&ﬂ;ﬁhfsérﬁswt inyebion fionGhs BrATSRARL Sptiogk s arakneé above-
detrié&déﬁ@v%@ ;me@s derivafivbst rh@Taecqueﬁﬁlae B¢ n:bffmelucfrhpﬁo@m synthesis

I NMMun OoDUl I Se ence. e.r sutlng usi on proteln
s i s b s s S Fldman  axt ended

residence time in body fluids (half-life), increased

specific a V|t | ncrease Xpr essi | evel , or the

P Aetacding i, nbiersent FSTIGR Pabet SRR fap Aean pafliatads or a
pa%t:lf bélbryirig tbrﬂ@‘m’éradc@ﬁtwdd agtmhymcblEN hetage’ics ¢ ﬁdpalaﬁbrt as used

t he. const

t on of
nefal, s PPt ben e B Bstindtieaanf GBS FiRer B B Aspeges (e
the huma(;n §pb‘3:i%d) tAOracé (passelssdéia OniG&g brad Gistirict klsenibe &iHgenagdand is
\ : 0 n or
e o BonFaifsy b BRUFEEN, phySnel T aaHced iy e enetig, ensemble.
Meaptbees érithedsantd ratel shiapée dIBihr@UEhlﬁg g?mme Ghafadftg'lstlcs Fb@use they share
resent i,nventi on uc as 1.S0 r or ,

a Biriioh Spes Ay Bg i CStearl BoRererP e B e 703 14

|'i k Bas@drothe h@xﬁearbom smdiﬁmif euigiFCesAalt I$fqita3ér&i hiscolleagues at least

nmononer | ti ner I
6 RiRyace R elns, saTobq FefmLRe R ek BTEN o HELig European
andlﬂr&ilé(nmmlaHMS)tthé Aaidan the QAsidnt o Al e AE@n@rnblﬁduamn a3 the

1 S| roteins comprising | FN- beta

Paﬂﬂ? @fﬁ"%‘ﬁg&@gﬁég ng)eg e.g. Tn BP 227 170, US

S, SAtcdiBing t(\/‘!he9[7rb§éhl3r7veﬂt’ on\Bsidn” (hﬁh‘aﬁ@lh'ﬁﬂ pefsonhfHaameonigins in
anafpggéglogg FIFE g{g?g%?%ﬁﬂga Il\yllc\)/n%rc]) 1a, Pal\yvgn eélngapore Xorea Japan

Vietnam, Cambodia, Laos, Burma, Thailand, Malaysia, Indonesia and Philippines.

In a another embodiment an Asian subpopulation is treated, which includes any

person having origins in any of the original peoples of China, Mongolia, Taiwan,
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that is, a shorter peptide, which retains the desired

bi ol ogi cal activity as neasurable e.g. in the
whemasemys descri bed above. Fragnents may readi PGT/BR2005/056793

prepared by renoving amno acids fromeither end of

the nolecule and testing thg resultant for its

properties as a 10 receptor agonist. Proteases for

renmoving one amno acid at a tine fromeither the N
SitgApbieN Korddl, VlidtRarky; CafibotiaaLa®d, BurR@l YRGRINUDMafdySia, Indonesia

known, and so detern1n|ng fragments, which retain the
and B5jlipeigesi of ogical activity, may be determined e.g. in

t he i gadthéleshbddrfenttan Xabs 8libpopRiatioh is rd8&, wlﬂ&dlncludes any

i nvol ves only routine experinmentatjon. \Wile

PefsERSRAYING ATAIRS it Ay v ihgeriginal Rpsples rof ABbaoMongglia. Taiwan
Slﬂ?bbﬂégKbﬂéa Fiemann, Cﬁﬁlb@@%l m Bﬁfnha\/ Fhbivee. these

erivatives na aI so be nmade % conventl onal 'ﬁr oteln

L e
synihaagqther embdgiment apfgian shrdpulation fplipated Whigh includes any
pefeoh lha@ielg | bﬁ ih&1R abylof thACSHRA P&bpiedd df lThin, %ﬂ@éhd BN@Thian.
patlent be to an AS|a ul ation,
pat AT %nfgqqlrge@tm ﬁ@aMP%‘PPpPP gn 'sstr%%i%%r 'which includes any
pef%)bﬁ(hav B Whdikts infanycReR: orfinal pedPIdsAdfiching. as used 20
her IS a ﬁﬁﬁﬁlatlon that can be dlstln ui shed

a
di 511 Aaather, aEbspenh amAsian subpapiadon & Featpdhanhighnsiudes any

pefPR hiadify ori?hi MChy P BRESTRMATI Pedplésisidapadl di stinct
ensenbl e of genes, and is 1dentified by the traits

(both nmental and physical) produced by the genetic
ensmﬁmarﬁ’l\@ ABRIBin@hdéd ® efsito BRtR cﬁlﬁk&rhgman races/pr?pulations,
i sti ngyishin eti ¢ characteristics, because they
é‘£° gga"é&ﬁlﬁ&t?gﬁg a%fngwe tASAMnd a consequent |y
Si wgh@éntsg?aﬁhlwar@ P@@aﬂb@ tossf'éﬁ-ltﬁﬁﬁ@ d)(;j/ ofacé e plfiplﬂétlbﬁ by BN doctor
i es ui al | i or z | his .co ues at
3 o6 el e G AR e R B L R SRS R BRS. ¢
Cau s Qﬁéferﬁ’éhh émbodlﬁh@hudethé hﬁ/eEwer WH Cvaﬁfécﬂld’id!oebh treated by

I at
i & iR dtbe Fadpbatranctonal cf%rwaf(veaq;awﬁ'?n Pl theted, in an
IFNiJalpha %%ent-ﬁéﬂé bdiléi@ of thelAzanPopaRtidn, i1 eRvohieM C\ARIFeON.

or 1 GeRaIa85Y degndR nofish o piecieaIRg i the Bood. e.. by

usiby gibedies td<astedt, virkh pateins Vhﬂiummsa(]@%b&d a8, EIAABEISA or strip

milhaREAn SIA Caon el e DV Ry s G apte” B Alittative

ast¢ayeat ed, which includes any person having origins in

o0 BB FbBe D P Bl PR B Brpton modit

amplilf@ae® (EMAKOSURR , asVe 8! BrsTtorkingily aa,vallaws Ar@uédrm Hepatltls C
Thai | and, Ml aysi a, I ndonesia and Philippines.
Virgs deplePr %\?b%%haﬁe%mp ieAr Adienatitis b Yirgs F°a°1t K%?Phieé\"‘?'?‘éﬁ@re%vs"ems
BréMHhBﬁ‘r [ ngj udes any person havi ng origins in any of
the or) gl nal peopl es of China ngolia, Taiwa

Si nGpeY @t"’el@ﬁsélés arg; kasad AN Rﬁaﬁ%Bcﬂrabran@t@g D%rmays such as
theTﬂ tp| iRk HCV NISHRbP GérsiBAROY, TR EoBdl ARbROrSUNBRRF ViGN %3.0

reated, which includes any
quantltatlv assay (both Roche), the Versant™ HCV RNA version #3.0 Quantitative
Assay (Bayer Diagnostics) the LCx™ HCV RNA Quantitative Assay (Abbott) or the

SuperQuant™Assay (National Genetics Institute, LA).
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person having origins in any of the original peoples

of China, Mongolia, and Taiwan. |In another enbodi nent
W@eos®s4ne subpopul ation is treated, which inclpdBEEPRNY056793

person having origins in any of the original peoples

of China. 10 In another enbgdi nent an Asi an

subpopul ation is treated, I ch includes any person

having origins in any of the original peoples of

JaparpatitNa vingd Bbe trdatétEintdddotdah @l tHelpresdrit invieRtich rlnay be
the ot her human races/popul ati ons, which do not fall

of AMELENONNRE: s GFBOMRS T rNEINIAG genotypss a"dﬂE‘? P25 6s

nor mab |p]9bféﬁe§i érﬁ%tﬁrﬁb@tdtﬁem@vhs‘ sdiétesy fré abgyenoty%ehat% difficult
opul ati on doctor on the basjs

to §r6ﬁ‘aPY &”F?’HM @%d?’%ﬁtmﬁﬁ‘em@mﬁﬁr'f dF Nt?r'ﬁ’*lﬁ Woﬁ%@?@ﬁ% or IFN-

alrlhaﬁh E@fisinatlon vathialigh I Subhediaasd tﬁﬂﬂiat Atwt otyBé’@éVél pARticularly
e HCV infection to be treated | FN-

99&%’%‘?%1 LA VR Theddmé senotyp e Rﬂﬁ'ﬁ[‘t *Efér?%?&t"ﬂ@%teg pwvith may be

deferfingd di Bechddist bredifgth HAW sddquenkinb-ci rléhé\'se hybridization of PCR
treat nent - naj ve patjent of the Asi an ulation, is a

ampHeQsisivith gePolYRe SR eI iGProbgs, @%%GRJ)IP;‘PR dequate Rrigers s

di agnegetichmrighsteiréd & oM pdlichtdeadebritd toeth. intlhtion that are
|nf?qt{elqr;g\ﬁtgglt-slé\2§g Igieaeéfg%‘get %Cth é:_u.;sglﬂ E/grtyteqlﬁflﬁult or even resistant to
trebmam(méﬁm(zo@ d\-)StfgderbUaonmtl ng viral RNA e| t her in

F eotBus. ey HEs8nt M aaions Mk B B3 “Bangit of 'patintpoputations

infédted $\Gthi rm:v q;zma@ge abeﬁld/%H@V@dnbty@@HbO IWEHIWVINCV gbdtype 1b
e comer.ci al I I abl eb(ArrpI ico

BB Sbprs nesy bf (irungasiel R APpGRPioR) provalence:
sulb‘l?ﬁ@ﬁ/\{] Ew&w@.df& rsa@tybegi(de%?@ aﬁd MthaKN&gﬁUm). Thlg_rpresent
nc ur g, . nti lve says re a n
VB ERT O B UTROL o ety Bopdaian-daotEr MR Y Sghape 1o
of tie\iviMoim Iatfé)rnéétﬁgd(s)wmm stitstype W, fwaﬁbaﬁan‘&mLSLg@bEMMﬂ Eénﬁbular,
rsion antit tlv as ot che .ne .

the Eomane i AR PR BPS a0 AsnceLBALIR (008 b doRGR dpined which
ard iRfecsd Viatha esesdubtyples ieontdaplafetiCV RNA Quantitative

Gena Ec@b QOt tv%llua{ee wa}i} l{%ﬁr%g fé%@é%gg is( Ic\alﬁitcie(r)lp ?r! a patient,

seV¥edl/ déP&B&ElsGﬁ@meBme&ﬁuw ath bs thelGhahgelsr viral ID&d inr ek HCV
I hventi on

ccordance with
RNy S Reig 8 RortnaZatiati e BT levb B Bregb it s ivp npints
in @ach l:obmpanéhtlbethérhvﬁr netrofflamatation @donen’(]W) rdSE,Wnprthent of
ected from t e that i ffic
architgcttah 3o B, B TrPomah Y et Aot ke Reging pivd. stagingof the
hlstdfiﬁtlﬁilquI lwBinng bidhagnic hepatitishkre desaiib@itebyi B‘ruﬁtqnbﬂ)(]‘)at i on
ri baV| eno

ar o DR resen! iy RcHle? isicRs the Wt or (. SoRY RaViduals
(agedexcyiped t Aisovept what ekhibit beeveré nfibotied oni telrlyrayirhesis  (non-
de?@b@%@@&ﬁsbgﬁﬁgg as'l%§sokjg})rr eless)H%Y Sn?o geg van%eg cirrhosis
(decompensated, Child's-Pugh class B or C) due to chronic HCV infection and who are
viremic despite prior anti-viral treatment with IFN-cc-based therapies or who cannot
tolerate IFN--based therapies, or who have a contraindication to such therapies. In
particular embodiments of interest, HCV-positive individuals with stage 3 or 4 liver

fibrosis according to the METAVIR scoring system are suitable for treatment with the
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anpl i cons with genotype-specific probes, or by (RT)
PCR with adequate priners. It is particularly

w@e@boe40eal t 0 treat patients according to the PCWEPLD®O56793
that are 10 infected with HCV of genotype 1, which is
usual ly very difficult or eyen resistant to treatnent
(Sievert, 2002 or Strader et al., 2004). Thus, the
present invention includes the treatnent of patient

ma¥eiid! 8t it predenf fﬁﬁfeﬁﬁbﬁ’\ﬂ IhhotH@/ eafdainydes, Lﬁdl@ﬂdél@rsd‘i@Me for

genotype 1b. Wt pe Ib three subty
trefigon W (56 FHACS e dscat TYeBteT Bhe Patensenlt ddarpensated
cirfhoSi¥ it ReMcal hﬁarﬁé&tbﬁﬂh@ MV:IG&?ﬁQ bdﬁérﬁ?\)\mh feabddvBRced liver cirrhosis,

OS\Ja al_; and subt Ja )an The present
06?'1 qvwﬂngolyér ﬁfﬁ@%?’&%&%‘eﬁff aj}g( diments, individuals

su%’k@ttf&%eﬁtmlﬁﬁﬂ@%éﬂhbﬂb bﬂﬁeglﬂélt@ht/ idPeritiol méludé B&tlents with
are infected w subt

m'@ﬁbf‘%@féew’f fPWSBa'PF'PG'US é'imse Wﬁé et"‘f“éé?'i?éét (Stﬂge%s? %’Pf’ 2 in the

MEPPIRAL UG, andgl SORé sTolp ByHiethd; OstSstagesN€r 2 6 gl6d it thhak
which are infected with these subtypes is

SCUIGASMak ed. 20 In order to eval uate, whether
t r eateFBlvemeht bFNLiDeﬁnay ibe &drfiétio@nk.g. IbyathBahi & . assay for the
sever al gararreters be neasur eg, such as the

quaptitgljvea feteprination ©fgi@nigg qrigotr rase (ith BwPten ?af’hogphate
aci@tioR! inZ atman sdrumhandLglasay ebrs , adtdiated eomsmistdf amllyzers as

comBerinIAvalR o BrABe AL T AR STRRTS Mot sbths pidgrostios)

ar clrhé patishtethasar@ab be tr(ebteueﬁ aéctd@dames\)uthbue PlesbMamien@bremay
poi nt. G adi ng and stagin
'C

hat achighViRe 1989c3tch asse- 8na VBF' 'eﬁq' sﬁ?aohebst 10F {05 25198 copies/ml
sefl@s Virahe&d *%)fn@JSHFHd d. é%@%} thd G@arflitfie %Esdy@‘d@%rlb@ﬂ aBbwe?

|ncludest e treat nent posi tive individuals 6

(as ageeiered W@e%@e%f"% hassa\nighe viFal deags plsor 2 x 10
cofidgé/hy, cirrhosis (non- deconpensated, Child's-Pugh

class A or less), or nore advanced cirrhosis

(ded B?rﬁé%%"éttréated dhasePrdansy dﬂthéh%Q?SB"thV@}'o%i mayihgve an early

vir61bgie Réspohley BV B4 s@stainbdl virdl PespbRse3GVR.r e ¢ despite
prior anti-viral treatment with |FN-cc-based therapies

or WARcAarsed hegminrigidefingdas Gazeg d?ﬁlé‘leeﬂti i abgencsy OfV\HGV RNA

froRPR e &HHr 12 WHaKS B fimb@, SUch therapies. In
particul ar enbodi ments of interest,

itive
i ndi YR uas ysed bereis; isgiefinedas the|abgence Cff|d§&§§qb§ HCV RNA in the
seRmFB5H d1Ghd end BEwrdfehOM AhS&OhE Rad DY %ﬁ%e@& &f SHidrlioR period
for treatnent with the WO 2006/ 0640
(dyning metishibereds, By rgatment) nEhenirpimgpt ’f‘%ébepﬁ'ﬂ?é A# or 48 weeks.

i NVeRR @"burr’eﬁtlypiﬂéegaﬁdﬁ?@% 'Héﬂatrﬁlne' \ﬂl‘i’étHérdé‘%hﬁerﬁ s LEQARL® from
for treatnment” with the nethods of the instant

HG\hipEastion T rem stystigs ‘é'lth ENwlpha ged ﬂh%ﬁslét%ﬂloweuth@tr%\é? i highly

pré’Mldtlbe rigVRe@irafBrdtlaf SpE0al DAGS et 51(3'2@@3)”9 patients wth
far- advanced |iver cirrhosis, incl udi ng t hose

awaint A dgrther\neefetred gabpdiment: it patiant &as oy S"éfﬁ'ﬂ_ﬁd viral response.

“SEJEREY Wé]tréspdn@g' \és%kisne'?elﬁ Uist @dtingd fa@,rthé rB8&NERNSS dﬂétécﬁable
the nethods of the instant invention | ude patien

HQ/V RANA in meéﬁf%&P@e%ﬁ%fabPHbﬂ%gr §bPlﬁc1fuar ﬁtgoqt O wof‘hz"' or
ab8@ 2¢/ of IBb@SBS of ThaGES6 br ABui240 BrtdbBut 44 or about 48 weeks of

treatment.
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METAVI R, Ludw g, and Scheuer scoring systens; or

stages 1, 2, or 3 in the Ishak scoring system).
wokmseweent of ALT nay be carried out e.g. byPChEP1005/056793

vitro assay for the 10 quantitative determi nation of

al ani ne ami notransferase w th pyrodoxal phosphate

activation in human serum and plasma on autonated

chem stry anal yzers as comercially available e.g. as

t he |N-BetaAbAL/ \ﬁ?-'a_ht/rﬁﬁlbﬁpdur(off@ﬁ%lQie@héﬂﬂ@o%\bﬂl\iésﬁragrﬂ_é}ﬂ or fu3|on

patients that are to be treated in accordance with
Pr%?'@stﬁ?lrteof Reing |"31‘rbﬁt§ya°t'M'5X/ ds ereﬁPr@H'y\ﬁdr"l‘Jg'sieEﬂ.f’d Sy%?]ﬁ'ﬁa'hls and

preﬁerﬁblyasdﬂcﬁt%heét%ﬂopfntl%.mu%&ﬂarw Iﬁl;cadla%aloﬁraﬁsdelrgﬁl (eg in slow
i es/ 15 serum Viral l|oad is nmeasured

usl ng
relps &eraw{%t'%%a Jairaencups ofels dRasERIaln GPIlurdl topichl, rectal,’ and

.ntﬁhaéaﬂrrélﬁ@b &@%Wﬁthetpﬁ’&eﬁﬁlhv&ﬂbnhas a high viral
| oad of over es/ m atient treated

in 3‘8)5QF'l?éﬁQf‘éaW%t'ﬁa'M‘F‘éf'ﬁc@é'éﬁ?”tPﬁ’\/éﬂf" ¥ratieny max\Aksope used,

foreéb(dmble bbssb@a mrét@hp@mm@hal E)/%nd@fheﬁalsﬁb%hé’é Be %/\@dn@'therapy
onse, SVR R', as used herej i s defined

Whér F‘&H“"&E@WH@ %POQBSQI&'ENo?etWWSteF‘?doR the palign ée-g. via

a &tloP)! whidh bawdes I0Ml-bbiatd beRRpresseeMind sefeteb RAiVELT el n S
defined as the absence of detectabl e HCV RNA in
ser {fi rHe -Befarmay be ﬁ%émlé'ﬁt?dcﬂs 3 pharmaesitical empositin, '@nH’QSF“er with

a parm@RiGcall ta@&é‘p%]bl’@%arﬁért @ﬁf%léﬁis o(m@mk@?hv\hl 32 thez1 eis
no ea ne ) . e trea ms el er or
ociES ek of SPETEE1CEIM ARCEPIARRIdP dMEaT dat STcRiTRess any
caméﬁtv'ﬂﬁcfh @oeRdiot ﬁaltérfelrés wms léff@cdlvergés@mf tHdCB{ct)lbgif:acactum of tiedaBtive
avi rin |1

ingEit Ehe 5 hot o R R heibet b Wkt Safistercq. Hay exarmpl, for

pa%%al daaninistredion athe ac®Ostbteinl€) rAayf b foRrfllafiden @Mnﬂ @osage form
enbodi ment atient h sust@l ned vir

for '%léﬁttﬂﬁ‘s'a Vehw%ﬁsst‘ f A2 §alne 3?"‘F°é§p38 gn, seqgm im ape Ringer's
soluiorlef i ned as the absence of detect abI e 30 HCV RNA i n
t he s um baoth after about 1 r Qut 16 or abou
o A Beteneatialy St ive St 4y o35 % bucki i@ wig Afiminitered.
|Fha.b9uatexéﬂs an aalpeIqV afechr about 48 weeks of treatnent.
064026 PCT/ E 2005/ 56793 8, | FN-bet a .
vari gﬁtd;)ﬁ"lﬁee? ninis{er aér?éﬂg W'HP\%\P@SG%? Wé”‘cf'Y'%ﬁTé‘H vary
depénd‘ngsufxpm a VHr@t)gd)ﬂ’faét&%[ ihelijdhg\!FM@elaFﬂﬁahﬁé@k&@tlt ptop¥rties, the
er, adm nj stere t
rous? o B At A E e oS AN e ues 5% age, body weight,
hedltH, rsleég; rexednt of spnstosedncifedt. treatmsrhteV\frecruehé}alsEtreatment and
\Pr o at| intr i.nt racrani .
HeDpeThdHe RO Bhfiert & e, AblyRbaert A Hfriidton of ggablisned
do@d@ rahgas may be detelimingd By thobe skiNezrih ittesnart. Any ot her

t.her eUtICfL efflcaC|os route, of adm nistrati
Pr%g;ec?ﬁg%esb%n ge}éanens in accor ance with the present invention are selected

from the group consisting of: 12 MIU (44 mcg) of IFN-beta three times a week, 12 MIU
(44 mcg) daily, 24 MIU (88 mcg) three times a week, 24 MIU (88 mcg) daily. These
doses are preferably administered subcutaneously.

It is also preferred to administer IFN-beta at 100 mcg (about 27 MIU) once per
week intramuscularly.

In one embodiment IFN-beta is administered for at least 8 weeks or at least 12

weeks.
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for exanple absorption through epithelial or

endot helial tissues or by gene therapy wherein a DNA
wordoenedozs encodi ng the | FN-beta i s adm ni st er eBCT/BP100&056793

patient (e.g. via a vector), which causes |IFN-beta to

be expressed and secreted iy vivo. 10 | FN-beta may be

fornmul ated as a pharnaceutical conposition, i.e.

together with a pharnaceutically acceptable carrier,

exc IParfifer ePiboliintent IFMEbetiiCadifihistiréd R nefonger than 48 weeks, or
pharnmaceutically acceptable” is neant to enconpass

noéqﬁger thap3pareckifiror 'QRQ@&“H‘B@ iWREKFf ere wi t h

ef f @chipr&reRsesd eﬁboa.h@nbum Bé&th Gahdmmidterbd Yorodbouh 24 @k &uch
i ngredi ent and is not toxic to the host to which

as f‘fr Sx@ampi¢iA Fﬁ‘?%“i"é?té&he%‘? fas 24 seks- for 15 parenteral
Thé&!’ﬂ;éﬁe&hlégtaké)Barhédl@rlya&%fe\/r@ed)ﬁlﬁéreIFTN Bata i@ Yivee subcutaneously, in

formulated in a unit dosa orm i njection
PatfisHiag l‘”@%” Jeeambirand dirhbeta %e‘%l’?’b%‘ébcé'tﬂnﬁ?ﬁ‘ S”§'ér"t§n‘f‘ particular
CHO-QeiUed radsinbifaid FN-Betad@l Ut i on. "t herapeutically

effectlve anmount" of |IFN-beta. is such t hat when

admil AP Sl dqges Mayiapdhediwsiipdivided doses oy uglained releggy form

efféétive 6 ThEsn HETHEdIRH &é@ﬂts Séccﬁdnéﬂ SubBEquBhHt taUﬁﬁrﬁstﬁéﬂ&@éS can be
to an indiyidual wil] var endi ng upon,  a var

pedermede2lof dospgr: MAMIS NENamG: dgiﬁwg}aﬁa@o feAlef jthan e inital or

prdViclis&iobé 88minisisted (oMb thdpfidiglm ni str atl on, patient
cond|t| ons apd ch racteri sti c?tB(sex , pbod

i ght
hea Oﬁrdln§ (feij-“ﬂ’e ‘é'ﬁ’{l eIBIPOngS?]ﬁ'ﬁ Fyresent jn ?nrtléerﬂegtm\clﬁ Iwgh IFN-beta

cant tie@auipled MitB anofheredytirémicdrugo A comeailymsal antidmicirugHk Ve greanadny gFeHCV is

nb;vﬁﬁ (zglﬂf:léoglﬁé an!ﬂ bﬂtfoﬁl%nlb(ﬁg Qdmf?gtlsd*ﬁﬁmﬁ {rea%gt and are llsbed ine.g. in

atlono esta € ranges

Wl@f@f@f%@% & insfrde W@%e@f%%ﬁelu?hé’ﬁmﬁ irhibfess of RNPrdewe@iep A polymerase
(Rcul@)s@s h@ibfe MBGORETSsel dugH&t 66 Qﬁﬁlﬁs&réﬂﬂsﬁrﬂh&n&bﬁsm EeB&R4N or sequentlally

nve fromyit | stin :
with S Ty, S SRR s T R R TR R R el Ry,
such 4<4fonaxgipld@iNialpha Bd IIM-dohefBBhenafare, it farhdghlyt prafegred embedimedid IFN-

be!g| lg L(Asse% fﬁ‘:%dn&ﬁéghx W|’;F|hﬁ§a§/||nnd(+§gslrﬁrb%téor ﬁé q{ng?é enr1a e used

Sdii TSt er e cut aneous
sepavatalginseguentially orrsiintiEneousty. Rthewm: onay plederablp Be letitoinistanedorally,

el A4 Y3 A o B B o 0 20 o
about 380 o/ibaRD MBI006d DRGHEPDTY HEP2Y) ¥ ) 563 8iBgle toes or inrkwe keparate

do%%bﬁ’% I’E@W prhéwég’ dﬂdrﬁlﬁ’istgld na\bggtefo%g lgtgoﬁer '&9}(1 o?Pg)g{lentt G/@i@hlng

on er

less ftrzan a@ouw@ehgand Iahoui 1Q®Qalfne peedaydotpatients weighiRglmoes han gbout 75
kgadrri ni stered for about 24 weeks, such as for exanple

a treatnment schedule for 24 weeks. 5 These schedul es
are particularly preferrred when | FN-beta is given

SUbWEq‘UﬁﬁéJrsé\%ect', the present invention relates to a method for treating an
HCV infection comprising administering an effective amount of IFN-beta, or a
Varaint/mutein, functional derivative, active fragment or fusion protein thereof having
IFN-beta activity, together with a pharmaceutically acceptable excipient, to a patient of

the Asian population who has not been treated with an interferon before.

Having now fully described this invention, it will be appreciated by those skilled in the

art that the same can be performed within a wide range of equivalent parameters,
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particul ar when reconbi nant | FN-beta is given
subcut aneously, such as in particular CHO derived

wo ewenbion@ant | FN-beta la. The daily doses nay BABBP1IO5/056793
given in divided doses or in sustained release form
effective to obtain the desjyed results. Second or
subsequent adm nistrations can be 10 perforned at a
dosage which is the sanme, less than or greater than

cohdeftratdhs bAd cOfditioRs ithUt Aepiy REHHY SpiftraRd sEépet dfehe invention
I ndi vidual . According to a further preferred

a"@HﬁMtH%qﬁ{eeéPert"Pﬁé‘tﬁS'P%sent invention the treatment with

I Ferrﬁrb ah.s GRENtA R UHRkR de¥drbBd #Nedrineétion WithVdpedtic dmuad.ments
used anti viral drugfarn the treat nent of

thqr%Of 'F Y"HJaRﬁ ‘r"ldﬁrsf%dﬁmil olg SPpRbley R UBRST, Mediicatiange Fhig PB@@at'o" is

mtérhi@Wté; @cWér 91%1 @?r’btrcih‘s udeslof b8aptdtions BERE wﬂBﬁhoﬂrf&Iobvin‘gt R%eneral,
| ki nson Zoogggand i ncl ude serin

thep"r“tB‘P'B%?, ef ﬁhﬁ r'ﬂ"SPttoé‘raé‘ inGiidingisugh dersturen fromnpae presem G’@ﬁ‘PS”re as

comBUyithiR | KiEWA 85 EustdnZARpracitB hithR! the 8k & WHibh BetifVedtion'h@Rs and
drug}z can be adm ni stered similtaneously, separatel

y
as gpay e fpelind; ta feyesseptiphfeatures hpreinbriorg sayigsirag foligws i the scope of
the2dppeNddddaifl§.ugs may al so be chosen frominterferons

other than | FN-beta such as for exanpl e UN-al pha and
| FNAY TS E?W?Fe%?doi‘%re'"r r‘PC!J\‘dH‘BgIHW{)a'p?'E‘F'g?P OE APaiFAgstR iPvRIshed or

unpUbishddely.8. brsforesgRichaltet @\Qrﬂbatlbﬁt isQIéde Bhor folei [:faltérhts drhény other
| FN-beta and. rjbavirin

ma us 20 separ
rorgBROSy EP A PORRITHIEY 51 STEaNSE MEPIBAORRIRG Hgaia. tables, figures
an@text ?ré@%iéed iR megﬂaatr rugéggrﬁree dadeiitiohally, tB% anle bcbrﬂér:té ?rtltgyoremrences
.apo or apou or (0] or apou or
C'tf‘ég"&'ﬁ‘t" t%? fRierences ikl herain ges "gﬁo %@eﬁt'"@w ﬁ‘g % @Fer?fgps on
per Réfyence tdknown rAetRdd§less, BerRentidhall ethddd stepBaKrRIW methods or
doses. It is |gth referred to ad '??gl ster e

abo
consaEPRL Mstiodg s 1 rany Way j38nAdmissieh anyeg¥y aqescnp on or
enibBitent/dt thedpredemt iatsition &Zﬁbﬁloﬁgj [éﬂl@hﬂiﬂ)tujgéeteﬂa{thé Fdl&vant art.

we nore tha t 75

e 3t Pegipasieadbhor ot dsepiis o dnen yl s Mk ARl thegeneral
nafurecatt megn\entuori-ﬁa‘t btﬁérGQfah gny appIyng Bmdmec@drmtnjrsmerskmg)fame art
SRR, 2! U oy SR P oo o
vaiigust abpﬁcdtlbe rsaeH sb@mclr]@‘nti?&ilrhé?ﬁé bﬁ}mutaarﬁdu\él é)g‘)enrhérgatohﬁ Wwithout

armaceyti ca cce e XCi_pi ent
et forh 078 SRR Kaih! (B PEaRe LR, JDeragre g Adaptations
ang rneariﬁeghogstar]e tended es be rvﬂthr_nttﬁé @m@mnglaanr rapge of\eduiNdients of the
esC/ 1 be thi s I nvent| on e a rec

disp RSl SRRl RS e fsaching Bhd Qe RRsEfte] b8Rin it is to be
unglestbed tatithaiphiaiseolégyvir temindlog hereinds) for Wl pRipose of description and

064026 PCT/ EP, 005 56793
nop MR i P A RUBRAPEY Srbrasephaus! 18 Brererysporelipn i to

be tirflerppdar byt thersidies cetfsan o lightef theteadchirige rand goidandetpnesehted herein,

n GRRRIE R kRSt epdel A bod: mont s

thereof, it will be understood that it is capable of

o B R B, SRR X et RbREE

(REBtFépTHERAWHNMWIg PATIENES & ITH, HEPATITIS C: 12 WEEKS RESULTS
FROM A MULTICENTRE, RANDOMIZED, PLACEBO-CONTROLLED TRIAL
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the principles of the invention and including such
departures fromthe present disclosure as cone wthin
W e@an640e6 cust omary practice within the art t oP@IERIN05/056793
the invention pertains and as may be applied to the
essential features herei nb?pre set forth as follows
in the scope of the appended clains. 10 All
references cited herein, including journal articles or
oﬁ%gcts published or unpublished U S or foreign
patent application, issued U S. or foreign patents or
any TBe pamary @H’Jé‘?té’ﬁdééhe aiudy avesi tp avaluptecaiheprapasg thg effect of

mtér?ér@ﬁ-%@féﬂ '@ fhdbbol dhCdustHimg \ﬂ}dlogﬂﬁﬁe@,poﬁs‘%b(lsﬁ’ﬁs) il IAGidh §atients
text presented in the cited Treferences.

W'tﬁgﬁﬂ'ﬁlpﬁﬁ deptmenthaive ghionic hepatitisrfe Bfetionhe ref erences

C' t §fe %élﬁ”sﬁcdrﬂ@r}f 858608 Gt he kiuay V\Vh%rt@'éi/aﬁfa% 8t Compare the
nt i reﬂ&rl ncor porated by reference. Ref erence_t o

eﬁﬂﬁcﬂf\ﬂ‘t PryBetariade, '"t%'&m%'ﬁ?ﬁaoﬁall ”W‘f'ﬂ Ga@b@?%‘so" R¥Bwn

met rpd otkdr sé’é@ﬁk‘l@ﬁ‘tdbj@&ﬂ\}es”@ft {hedstudys werd t@BVaIM‘@té a'fHd compare
adni ssi on that any aspect, description_or _enbodi nent

'"t%'ferf"l‘réeﬁ%@sté’rﬂ) R'@ﬁ?@ﬁtqng rP)l'%te@?r§B1b6§9e1P/ rlt{aé{u@monmmatlon for the

effestas esafferit '?ont\hﬁl o84 @H@'&Fea%rnbe aAdind Qhﬁﬁ)ﬁbﬁ‘éi’erase TgALT) levels,
description of the specifijc enbodi nents w | ul |

'N?ré\v?é%lpgx [fad g@ﬂ%’ a"?‘] inlerabilitypof fraaiment, dneludiig 'ial?ﬁlato'og'ga' and

biceh&@icsl ;fe@é}netebg ahy W donet eflgsutlizifg Bntibdgieski | | of
the_art (includin %the contents of the references

ci t dhe ﬁérf%fitﬁi‘amP'@d%ﬂ‘P‘{' stBeiresyltsfeman anglysis ondhe (rspprigsafter
thefBl 1 2 dlebRS oS EAImeREsdtivién BiEDRRIERNSata-Wh Ighstpt ardiHE $lacebo
experimentation, without departing fromthe general
g% ncept of the present invention. Therefore, such
adaphakiustaifed Al régpRdhéd, BMR, WbbabRlhAEAARE eh® oPBe 24 weeks
within the neani ng an range of equival ents of the
tregiment BeY- enbodi ments, based on the teachi ng and
gui dance presented herein. It is to be 25 understood

t hat the phraseol ogy or term nology herein is for the
m&utﬂage_bﬁ'a&m ption and not of limtation, such

t hapalidift Sefictibiol ogy or phraseol ogy of the present

specification is to  be |nterﬁreted by the skilled

ar t FigiFleisHbiepighera Asian #atinie Whn§ad aRver geseiied rterferon and had

th@foﬂ&ﬁiﬂé %ﬂar‘é%ﬁétfbs aQ@gn‘é@@ it 1 P Podd, tAL'If ié@elg 'B@We%ﬂ O1e5 times
ordi nary s the art.

ang RIS R RRS BYSCSPORERLODING RRGERIBRCH 55t oul g0k apart from

eabiREBLF WwithiiERAEN6d! Y a2 NP AOh IR BAd \B Steblifrg\ikil| andFiepditis C
WEEKS RESULTS  FROM A MULTI CENTRE, RANDOM

infesiapEsmAneiatRbLY S VrRNA asagy 2656 6ag Seliver Gobby (witin 1 yean
sh&ihb BRISICH ) atiftes c&m%ustéﬁ%ﬁﬁ ichioRR hEpatitera.mary

obj ective of the st uﬁry was to eval uate and con&are the
ef f &€ierigr for j YClUIBioR  Weren Beufropgnia o(ngHieRY ocint.s 54709 Refy cubic

mlmmé@r)ﬁ)ﬂ"lrsmb@@mﬁ% (PR Bountl ABDB00 PaF b ﬁulllrﬁétbh a creatinine
t reat nent - nai ve chronic he

| FN- al
CORGENK| EPC?%%’OVS the, UPRALITAIQL A9FRElr § Sehe Ph%faet%?m‘tewec%‘PﬁHS?t'O"
abb@s 100ugeenlitert fstamybf GepRRITSilurd 6r infhdrAdgidally medlated disease or

interferon-beta-1 a to interferon-beta-1
se%ﬁﬁ@mgtgﬁ ow;gna‘ impairment, pos{tllve test for I-?EsAg, gﬁantl-hgc or

anti-HIV, clinical evidence of liver cancer, or known and ongoing alcohol or drug abuse.
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The ot her secondary objectives of the study were to
eval uate and conpare interferon-beta-1 a to a)
w@b@eobw2@nd b) interferon-beta-la/ribavirin PCI/EP2005/056793
conbination for the effect of treatnent on viral |oad
and cl earance, al anine am ngtransferase (ALT) |evels,
10 l'iver histology, and the safety and tolerability of
treatment, including haematol ogi cal and biochem ca
stirdy BedRIGRT S and the devel opnent of neutrali zing
antipodres. The current exanple provides the results

f r othignPRasgl s rultisentefe randopiizade Rartally-blindes, migcgpo-gontrolled

Sl GHels éHndhétS@w‘?@ﬁnve%géﬁ&w 'cBftel41C bAIAsE CAinbHong Kong
angrou | acebo grou he sust ai ned viral

e§wsae%re Bweew Aot 200H indociuns 2004 cRaepEs (wase paquall

rantRftifed {0 ¢RLWERRE &Qfllh@é’d t%frﬁé’rit Qifseltﬂﬁldlr{@*é?&d-ﬁeta 1a (Serono,
Patient Selection 20 gr esu1ects wer e Asi
resi

Rebift +4Me% S«Hﬁ%“t%ﬂﬂ’uﬁ'évéﬁc {regs i R eWeRlt dﬂwﬁnﬂr Iﬂ’éﬁﬂ’ebo The

trebiifents PV dHBIicdRY %Ptv%éksm Cﬁ’atléﬁw |§rtﬁé1t ﬁferkmé§-1a group
years, ALT |levels between 1.5 tinmes and 10 tines

Coﬂfﬁb@f’ withranother 12 syeeks OB'HtW"oQES% A diegtment fqllewed by 8& rweeks

of @@éﬂﬁ\ﬁat@ﬁ@éﬁocf 'P%ﬂént@ﬂﬂhe‘bid@:@ﬁo gitdub WHo did REYHaRE vRAI idarance at
| east six nmonths and at screening visit, and hepatitis

week 12nweretiresiedywith Agombinagion f itsyiarpinbetasia (SsronscRebih ddmeg

suBcutané@ls cPrde fimbd Pbrwdeky(@@Y))and 2Bavifi® \draif), 1000 mg per day for
hi stol ogi cal features consistent with chronic

Pafirrimmeldningcs 78rka ahd 4290 Mderer| daYi foh Pakanis RelR kPpen4 weeks

foIIG%HtrtT)gQQméeﬁQ%Hservﬁigrpgerﬁﬁr cubic mllineter);
ocyt openi a ate count, <100, OOOrEPer cubi c

m | BVReves §’ef'n&d(ﬂség? iapsense Qfgﬁ@éﬁppdﬂq)g %tﬁ\/@etsﬁélm both at
the!BREGf it Widek®of ﬂ@émnt 8@rl<§oeér"rﬁnafj‘{ﬂéhéhcf &t 9P (LRERY Gf observation

concentration above 100pg per liter; history of
Pefibatic failure or immunol ogically nediated di sease or

30 EQRefERrly QﬁrbB@féq:té&‘:oné‘é? Wg'déflﬁé‘d'@é alrBRREARNHCV RNA by at
positive test for Manti-HBc or anti-HYV,

ledist 7 Joge S teehp dEsh A2 V\@rek$ Pﬂﬁéﬁa e cemparsd withdvaseling

oNggh8inatGRIMal r |e\ﬂrH&ér@§’lb?etheV\§%r%9i$ r@GQQ@térs aﬂaroved the
PCT/ EP2005/ 056793 22 Study Design This phase

prateeal, ,qﬂgrﬂlld?atleptgrgﬂ%qege\ﬁrlttqup{orrapcﬂ gonsenty a‘@g study was conducted
acéﬂr&ﬁ&@@t@é&dﬁéﬁhb@@f thetDEtardfh GG eshd Re ]afépllcable provision

estigational centers at 3 countries - China, Hong
OfQS%C"'HFFﬂ Perdligahor e bet ween August 2002 and June 2004.
Pat iv@plgy Were equal |y 5 random zed to 12 weeks of
bl i nded treatnment of either interferon-beta-la

( SePb OIOQiRéﬁSPSm weieneerfoasmed ik laycendal laperiatasy.tAtrkaseline,
geﬁ@cg;ré@’e\ﬁgr |BérW)f|)ad Qfsmgl A5k Brobghﬁ/brl&lﬁﬁgﬁhr%%ﬁ thE Versant™ HCV

I nded at week Patients’in
Genatype f Amplifidatiom-Kib GIRATY), aw@ilable uromwBaleranodéreRef.2 128448,

acxv\lggibé t8fth<j,- Maﬂhfa%{u9&’sbﬁjo?obal. AV BRATRAL qLQ*tlfigxi\Ebg/ tRX bf4hched
DNA signal amplification assay (Versant™ 3.0). HCV RNA clearance was determined
by the more sensitive COBAS-AMPLICOR™ assay (Amplicor 2.0, Roche, Pleasanton,
CA). Both the Versant 3.0 assay and COBAS AMPLICOR assay were used to test
viremia in each patient at the scheduled visit during the study. SVR was determined
using the results from the COBAS-AMPLICOR assay.
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of observation period. Patients in the placebo group
who did not have viral clearance at 10 week 12 were
wo e@abem26M t h a conbi nati on of interferon-bet aPtBEP2005/056793
(Serono, Rebif 44ncg subcutaneous (sc) three tines
per week (tiw)) and ribavirjn (orally, 1000 ng per day
for patients weighing < 75 kg and 1200 ng per day for
patients > 75 kg) for 24 weeks followed by 24 weeks
of ®RasirédlchPBf RETIWah dNERUYAG tHETIh NRFb aSsalyBr ales giflitative
of detectable HCV RNA in the serumboth at 15 the end
detormipatiqp ¥ s algpingy éﬁ‘ﬂﬂ?érﬁf‘Sfﬁ'@SP o¥itaneyragoxgh ePhosehale  acfivation,

aviiiRBles aofthebser éRLA'FIGPTPQﬂérQﬂrd méthddEar ! Rovhé ®|9§Hdétlcs on a
Res onse efiped as a reduction in HCV RNA by at

Rocfsg/ ttaci“b%g‘sﬁ‘f"f‘%ﬁ‘ }the first 12 weeks of treat ment
conpared with baseline. The institutional review
boards of the %rrtl cipating centers approved the 20
pr oAseismeghef Efitacyat i ent s provi ded written inforned
C 0 n ?r' ﬁé‘ FnalnTﬁkealyﬁsﬁéJ&Mhd‘@ﬁmﬁﬂr@ﬁt%Eﬁ @ndﬁﬁﬁ% fgsf‘%etéﬁe&nﬁ treatment

del i nes of Decl aration of Helsinki,
ona%\fﬁ vélb be é’eﬁﬁmﬂdslﬂ%fﬂg Io@ﬁt'we@'qr‘nIaé’ﬁlSteprfﬁbpﬁﬁge HCV RNA,

geNbtysd aRY cerftel/icolinkp! Pl ?reé‘tﬁw%ﬁ??ﬂ%ﬁ& %rV\ﬁé e IchRpambn & SVR
a central | aboratory basel' | ne genotypes were

inqlugienther P@@"Eﬁsfﬁfﬁ’oﬂ"ﬁdn@ E'F%@éo%%?ﬂél ‘é%?‘t‘%ﬁ“’&gs@?dom'ﬁ%d to
plaggbsant TM HCV Genot ype Anplification Kit (LIPATM,
avai | abl e from Bayer under Ref. 128448, according

t he UnAAIUFiaE t 9piskic sr egrestigR ovill e\ Petfermad sag u%HPPPF'V%daWyS'S

Ad]d%%d@'rféﬂﬁl&@@ste@l\éﬁdéi r&t®8!ana i tWd-6iaéd 957 a8AMIence interval will be
(Versant ™ 3 RNA cl| earance was det erm ned

by
obtaned n§P%°"§’@ﬁ’s? ipqRy GO@QStSANﬁUPmOB%@S?S plagnimeeint il be

h £fi h [ h
oy A IO DU Slpon Sy W ndochis o

'"V\S’I"Pe‘?haag? iroaL Baselae ifem eontipueyse vartapieg Uikl ey aralyzed ysingg linear
mikdtemédarly. SVR was determ ned wusing the results from
t he COBAS- AMPLI COR assay. WO 2006/ 064026
PCTASPERI0He/6Y8d8YY 23 Measurenent of ALT was done

AdVSisBBvERE Wéte Vdrhdey 3&Rding ®5 tﬂehmoama@tnctlaémqox.c.ty criteria as
determ nati on of al ani ne am notransferase wt

Puygﬁheao%ﬂh%rwﬁlﬁﬂ%h angari (patitiisn undeqy Hier Atia eCQMM% REXICITY
CRITEAN FANUAL! 2TsbarRordTbie) @ﬂtehﬁiovan%.olal zgn%teucs‘ur@m 21999,

Roche/ Hi tachi 917 instrunen essnment  of
avgifaplec g\ MNFRRVVAK RS- QI94NGBPer S/(S?X'Cf'tM@tCHH"Hﬁ'ﬁy1 -pifcacy
endpoint to test the effect of treatnent on SVR w |

be perfornmed usi nq | ogi stic regression, adjusted for
basgl ?ﬂeaqweRﬁAe occurs that is not listed among these criferia, the

Investigator evaluated its severity as mild, moderate, severe, or very severe, and their
occurrence was assessed throughout the treatment period and for 24 weeks after the
end of treatment.

Dose reduction of ribavirin for selected haematological parameters were allowed
to manage adverse events or laboratory abnormalities that had reached predetermined
thresholds of severity. The Investigator was allowed to interrupt the treatment for up to
two weeks for any medical and/or safety reason without discontinuing the patient from
the study. Patients who discontinued their assigned treatment were encouraged to

remain in the study for assessment at the Week 48 visit.
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genotype and center/country. The treatnent groups for
the main conpari son of SVR 10 include the patients

w0 andosdozed to i nterferon-beta-la versus thosePCT/EP2005/056793
random zed to placebo. Unadjusted | ogistic regression
wi Il be performed as supporjj ve analysis. Adjusted
and unadj usted odds ratios and the two-sided 95%
confidence interval will be obtained. Secondary
ef f iseARYcHAARYSEt s that involve proportions at a tine
point will be 15 analyzed simlarly to the primary
ef f Tha@WERHIes RlaNneskanspgs \Prefminany cRrinedy god find apalyses.
| NV ahY SraRARG anbiQsis RaRetdndfctb8 asCdhi RUALBatkRlY althSiste the
wi Il be anal yzed usin i near m xed nodel s

. 1g | : .
doyRlebingrdrpataent Rfasey (i Rd\AlPE & 2e WeeltSs ofwdieatrpgnibieq the following
endgsiMsdi ng to the nodified NCI CTC toxicity criteria as

20 published by the National Cancer Institute under

the*tit| Bropoxtioveyl watienty with cywpfetrl Wralpglegsance ebask 12 of
Trdftrhbft Pefioy i teria, Version 2.0" dated June 1, 1999,

avai l abl e e.g.

under wwPropedionr 6f metignds swithoAldi thprmaalizatienu At eweelod2p@f the
Treathmbn@erddV&ise event occurs that is not |isted anong

tahese criteria, the 25 Investigator evaluated its

sever it yckangsiin vral laaddioat kasetirs,/torweeekdh2 of dreatmentdrasiod.

and » t

Cr eapornan2 Sl e kBhgdasE 55 S0 AE AEF Y inichron beta-ta
patierdathaeecompietas thediedyi. divisoanalysisawillr hen perdermed| esc patignts who
haO@ﬁW ﬂhﬂg)aﬁﬁls HotH ?g%ﬁ@f wedks %t)aﬁd QW& thé gaﬁgtg‘gﬁggmlzed to

) adverse events or_ orat ory nornmalitie
interferombetaptes dea datientedpesI®t thave shblegk 48f assesementy themibe last

I | ) a O Wiintyer r t a .
o R S5 LR P SR o

randemizad Wi Rlaeabo, Whe csanonesRgneere gharcek 2 Wil clageed as non-
S\/ti"\t. UehoseRhd SR Rsphbiftierd §P\8@%Ro ISR bd %la%sé%sﬁée @gtﬁg gnle s data is

reatnment were encoura%e remain int K or

avaitablesainwerk 34 ant &8\iiatk farghe iresnondexy vpidie sammegtEaotherwise (see

ta&{%@g@%ﬁggﬁ@;@@%ﬁ) 24 Statistical Analysis There were
t hree pl anned anafyses: prelimnary, primary and fina
anal yses. The prelimnary anal ysis was conducted as
soon as all patients conplete the double-blind
treatment phase (i.e. after 12 weeks of treatnent) on
the following 5 endpoints: proportion of patients
with conplete viral clearance at week 12 of Treat nent
Period; proportion of patients with ALT normali zation
at week 12 of the
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Treatment Period; and 10 change in viral load from

baseline to week 12 of Treatnent Period. The primary
w@eabpeiose Wi | | be conducted as soon as all of PEEEP2005/056793

interferon-beta-1 a patients have conpleted the

study. This analysis will bg performed on patients who

have HCV RNA val ues both at study weeks 24 and 48 for

the patients random zed to interferon-beta-1 a. If a

patient does not have a Wek 48 assessment, then the

| ast_15 non-n Qann nnct-haqpllnp accpqqnnnt will be
car | Teeatmentag YR Those patients randomSWR to
pl apSKRHP who | Ll _be

cl agBladeb® n( MC\SvRarameﬁ)gfethmod af e 1 pddhv slearance aktbie end
12 Wi ll be cl|®@psebo ksatpert (weekdds datohplagebotveatneany (week 12)
at hweek 24 ar @nd@le@aar@efa@bothwedroés q9d et the fifiecat withdrawal
sugpest s ot hgriigaimepiRasiod(wpele24e| owflPU‘rplﬂ@ﬁhoher

det il s) 20 (\@nd@hscostiopBenadiwepk0(5/ 056793 25

Tr ept nent  SVR48bac #\ire tinge efpittdrawalbg HCV cl ear ance at

t he| end of Ng framplacebgr(patveal at t he end pl acebo

tre aaspppylerdyf pl acebo treatinment (week 12)

and| terfarancd HEV plearanembiothiat the end | iNe HTYrslegfance at the end
wi t hbetavtal  TrofdraatmentRearicd and gaeRf 2 0f therlopatpleatemno.

and| Qbser vat i|§PspeiationPeriggek  48) or epvation Perodyar at the
withdrawal flrom pl acebo (natural 1 digegiadthyrawal.

Interferon- HCV cl earance both at the end No HCV

cl eqfﬁ?rﬁﬁgl ?ri]alytsﬁéewm% cathbdolit cgnc%f aIFP&%f@Eﬁmﬁ@t@' fe sfRE. Al

end eat nent or servat1 on Per
datghior theaintesferenebetad aggroup an¢dhe plaselss ragpendarawill be Tetuded in

thécs'er?ri gft@ggltpﬁ%' &até‘“é}olm %ré firdt Hb?ed?PMier%P&mebéghapt@tth@@nﬁ of the

conp _ stu dat a
observationepesiedoler dhe alagetzm porrepehdery (& dheser palisnisdwhe crossed

ov%\"htbl refve |H%Lfé‘r%ﬁq) t1a gnc; h@aﬁlﬁlnaln%ﬁ‘@ﬁéu \us data from

|rst ose o interferon-beta-la to'the end of the
observation period for the placebo non-responders
ResLiE: those patients who crossed over to receive
—rtnterferon-beta-1 a and ribavirin in conbination).
Res fatient Demographics

Of the 406 patients screened, 257 met the criteria for entry and underwent
randomization. 128 patients were randomly assigned to interferon-beta-1a treatment
group and 129 were in placebo group. The baseline characteristic of the patients
enrolled in the two treatment groups were similar (Table 1 and 2). Of the 257 patients
enrolled, 255 completed the 12 weeks double-blind phase of the study. Overall, 65% of
patients were infected with HCV genotype 1 and 65% of patients had high pre-

treatment viral load (>2 x 10° copies/ml).



10 Patient Denographics O the 406 patients screened,
257 met the criteria for entry and underwent

WO 20do6d0z@t i on. 128 patients were randomy assPQNEP2008056793
interferon-beta-la treatnment group and 129 were in
pl acebo group. The baselineytharacteristic of the
patients enrolled in the two treatnent groups were
simlar (Table 1 and 2). O the 257 patients 15
enr gABeH 1. BoRnRHl RhRGrdphf and BiBeINe dhardterisids nd
phase of the study. Q/eraﬁhl 65% of patients were
infected with HCV genotype 1 and 65% of pati ents had

hi-gh—pre=—trent Ilb‘l gpad (71% q106 copiest y@uﬁ
WD 2006/ 064026 b5/ 0‘)6793 B TABLE 1. SQiary

sef denographi ¢ and basel Inefcharacteristics |
-1t et s¥fcg Plagel KI°“(§FV€| al Il i s N= 55 H*Séx
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I

Fegmle ) nnana  aa36(28 4R A_ PREL e SN W P ’9)(})“\»:
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5 TABLE 2. Summary of baseline disease characteristics

FN beta-1a Placebn Owverall
N=128 XN=129 N=257
Viral foad {onptes’ 'mlﬁ
ean {80 H,24G 819 (7 5273984 (5,791 8%y 3.908.1 048 468}
Min ¢ Max SOOD 7 36 SO § S0 B89 430 GRG0 451 428

Viral foad™®
S0 {35.0%)
167 (R5.0%0)

Low
Hizh

BCWV genotype
167 (8508}
hitE)

160495
0
3943 17 (6.6%)

1¢0.8%) ) 1¢0.4%)

13234730 1366 (93.58)
. 155
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AT T=slaaine anunotransferase:; s in Pall Avalysis Set;
SD=standard deviation
A et

Low viral load ==

B o D e T N
Diocs the pre-smdy Uver hopyy reveal probable or definite cirhoss?
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of subject. in Full ki t y-,is Set: Lf=3ta.id: 1 de:
W@ 2606064026 5 TABLE 2. Summary of basel i ne di seaB@&I/EP2005/056793
characteristics 1FN-het i-la 1' iceb -wall N=12 S
N=129 N=257 ;iial cad (cr piesiitil) Mean (SD)
6240, 819 (1311177) 157304 _ 9l "Jqg':1 ? PCC 104
(1049A68) MLii Max 660.+ 15645 L420 660; =8900 66&0 W5
1 AZQny Virdlb lmsb&ised(g‘(/ﬁﬁldf% 4 (6.4% 90(35011) H' gh
S5 (66 4% % (63A% 161 (65 0% HCV ge7wae A tr
T\ pe¥y 1W%°~i< 15aagp o \dﬁo%mpi?te "Zabsle?'laBm Bk T )"O%al'zat'on
welé-glﬁlflcantlj/ hTﬂf“ér & |31Qrf@rog-b@a 15 gJ'oup (92'2"/@17455%, %_5“1 %@;tﬂan for
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plapeb@groyp (2.3% §%; §§°/?z)l feevaeq_'!te'nﬂ%lﬁ? 43@3@ $( .29) 11~
5 (915 ) a3 2(8395) lca .1 |: 23,380 151581 581 Lwer
7rnBs 5 n401712) 11 (4 ih:.y) No 123 Cloc
/&302‘4’@"? 9‘5?' C%M‘Cﬁatawe%l ¢ iimovinsf tape; in F
—ﬁct_e‘ﬁf_e‘r_ﬁ—PdEHL;lllth of—s—it JI ets—nrFuH

Anal ysis "'e; f>D:s§Fhﬁﬁ‘a§r“d devi at |bef§‘a Low| vi ral‘i,:'ﬂé*ad

GXG].',) COH:G’a,ll,J._ I |ig||4||. iuy-Ler
Wz"*‘Mldr““l ApeR 4], 111L TL’Pcc the ?r? etc dy, Lo

1Tal"z i z.aal |1rr ‘],a}(rl;l lelr dififid, urh <i oD,
2006/ 064026 PCTIEP2005/ 056798 27 Early Vitologic
Respgnse (EVR) By week 12, rates of EVR conplete

B ERka Clieas ance| and ALT normalization,

Ciidds ratin NeA
93%% confidence mterval N&
pvakue BIELY < 461

TABLE 4. Complete viral clearance at Week 12 or at least a 2 log decrease in HCV
10  RNA from baseline to Week 12 (EVR)

IFN-beta-ia Placebo Overall
N=128 N=12% WN=257
Was viral clearsnce achaeved?
Yes 116 92.1%) 115 r’-lti Q" a)
Mo 10 {799 [33

Comparizon
IFN-beta-1a vs placebo

Odids ratio SH8.09
95% coufidence unterval (144 453 2530877y
p-value =13 601 =G

TABLE 4.1 Genotype Analysis

Complete viral clearance or > | Interferon-beta-1a Placebo P-value
2 log decrease in HCV RNA (n, | (n=128) (n=129)
%)
HCV Genotype 1 75/84 (89.3%) 2/81
(2.5%)
HCV Genotype 2 23/23 (100.0%) 1/27
(3.7%)
HCV Genotype 3 8/9 (88.9%) 0/11 (0%)
HCV Genotype 4 1/1 (100.0%)
HCV Genotype 6 8/8 (100.0%) 0/9 (0%)
Others 1/1 (100.0%)
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were significantly higher for interferon-beta-1 a

group (92.2% 74.2% 65.1% than for placebo group
W@ 200886400045 8.5% , respectively (Table 3, 4 anPCBEP2085/056793

TABLE 3. Conplete viral clearance at Wek 12 IF b

t:a-la Placebo Overall N=1g5 ,=129 ti=257 FF t=

cl earance?chei ed? Yz. $5f 54% ~..' 95 al "4.( % 1" .

"1 i 119 62 6'a cor pai 033 Il d-t,,Ca-La v™ Placebo

"As F-micl N1, A ca,iLi!'w3 C?I1:;21"i TI ~+A ah.e
TABLBGL ALTABHRalkatidroamvedie1vi ral cl earance at Week 12 or

at Teast a 2 1og decrease in HCV 10 RNA from baseline
to Week 12 (EVR) | Eondaae#: a{l:a Nacgll e Owal |l oNzil28
g=129 % Vas :-e¢ra cleamsnn zcl.ie; »=ig? 1 S|t> 3"N=47
wWeSimdhid Bl Qsevdz 8 (13%) N.3 10 9% .': 5 f 9% 13 3 |~ J
com parni on TFN bet:awhasv pla. . bolilk¥Fs 95"’
CE8il:itie c 1]11tertEye | 41452 LISIKGG P \/a|

'Oy Q1 TARIE 1 1 (Conntyvyna Ay Corrl Y|
¢ VUL g \ =] W) | e \xllut VA SA r\llcu _yol S wnpl ete—vitan

‘i@mfeﬂa@ance or >| Interferon-beta-la Placebo P-value 2

g ertedse i h HOV RNA (n, ,(n=128) (n=129) HCV

%ﬁo&yﬁ@wlmg@ 84 (89.3% 3&%8]%16(5}2 5% HCV Genotype 2
23k28 (100.0% |1/27 (3.7% -<vool 001

Safety
No serious adverse events related to interferon-beta-1a treatment were reported
in the first 12 weeks. Side effects observed were consistent with the known safety

profile of interferon beta-1a administered subcutaneous at the dose of 44 mcg tiw.

Conclusion

The analysis clearly indicates that interferon-beta-1a treatment has a potent
effect on viral clearance at treatment week 12. The high proportion of patients with the
difficult-to-treat HCV genotype 1 infection did not seem to affect the early viral
clearance rate of interferon-beta-1a treatment. Although the SVR of interferon-beta-1a
treatment is yet to be confirmed by longer-term analysis, the current results indicates a

possible alternative therapy for Asian patients with chronic hepatitis C infection.

EXAMPLE 2: SUSTAINED VIROLOGIC RESPONSE OF INTERFERON-BETA-
1a (REBIF®) THERAPY IN ASIAN PATIENTS WITH HEPATITIS C: 24 AND 48 WEEKS
RESULTS FROM A MULTICENTRE, RANDOMIZED, PLACEBO-CONTROLLED TRIAL

Study Design and Materials and Methods:

The Study Design and the Materials And Methods employed are as in Example 1.

Results:
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HCV Genotype 3 8/9(88.9% 0/11 0% HCV Genotype 4 1/1
(100.0% HCV Genotype 6 8/8 (100.0% 10/9(0% O hers
wd2medds 0% WO 2006/ 064026 PCT/ EP2005/ 056793PCRBP2005/056793
TABLE 5. ALT normalisation at Wek 12 12 "ti beta-h
Placebo ow I"111 =128 N.=1z9 N=257 No 44 349: 11 ="'
ar 162 (63 Cat SB"il3z11lY.50 u IF N-beta-I a v
pl accebo Odd 5latio 20.24 959:, ce i ice mv- ai (9
Th8 3tiedt D hRoraphidsthd-tRE BAdelihe Iﬁsé&@é Charactdriglics A% as in Example
serious adverse events related to interferon-beta-1 a
“treatnment were reported in the first 12 weeks. Side
ef fects observed were consistent with the known safety

f f d .
ordhe) 6 Suidsts PEN L b Breladan i A B essmuitrpy poror
Wérékmaanﬂttr)dsesubjbela iréoeivingdplacdbesiutihgthel daubleHeind phasdt condpleted
ef fect .on V|ral cl ear ance at

g el T2 AT, or088 P i bimiodey ehleiP PogibRins uef BN Fun
Anwajyslla Séteandlid Piec IFrototadl- Sﬁiea'[heHEw g°embjsysp8et1 wianf dafinedms all
t t t he ear,l
rarloidhd ar PRS0 s b et oA 10dsf Bt e R AUGRmsliSiion)
whorﬁa]tcat atcleast- dnet effidacy otEsafetyeaaluentleasure,deOn treatoeent. Subjects who
l.I N I, an urr
naff fflbsidd b ec BRACRNAS B H WA B2 phitnGlIdSR g PRl Ahysis

Sepati & nbs-redpphderhiT beiRerH%rpwcoIt Set @as niefiead as .all rEdddvinkéd and

repit - NP 5 At OB S T AT 'S © o4

AND 48 WEEKS 20 RESULTS FROM A MULTI CENTRE,
E ZED, PLACEBO- CONTROLLED TRI AL Study Design and
rials and Met hods: The Study Design and the
Rekbitsaweralsilan tbr bethhibd S ulk Apalpsis Setarel the PenPtotenopBet (Table 6). In

thezéulﬁﬁ\%g}ygg Se\{\ozggg(s&gf %?e%ts?ggﬁéeg@ %?/RO%G%%%FN beta-1a group.

None of the subjects randomised to placebo were responders (achieved SVR).

Table 6: Summary of SVR at Week 48, Full Analysis Set and Per Protocol Set

IFN-beta-1a Placebuy Crverall p-value

Numsber of subjects 1o Full Analves Ser 138 135 257
Was 3VR achseved?

Ves ES R Ry g 34{13 8

No 128 (100 0% 323 (Bs. -';
5% confidence interval 18 1'?‘-‘&‘ 353.1% 3.0%. 2 8% O 3%, I80% <001

Number of subjects 1o Per Protoon! Set jiEN 122 231

‘.\ w3 SVER achseved?

Yes

No
25% confidence merval <01

IFN=mterferon; Nenumber of subjects 1 the Full An is Betor Per Dmtoce Sey; b\'R—sust'imed arsl respoase
{1.¢. absence of deteL able hepatitis T virus ribonnclerr sent i the seruan at both Week 24 and 485
Fovalue from Fisher's exact test conmparing SVR berween placebo and TFN-beta-1a.

After evaluating SVR as a function of HCV genotype and baseline viral load, more
subjects achieved SVR, regardless of genotype, when baseline viral load was low
(Table 7).
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29 The Patient Denographics and the Baseline Di sease
Characteristics are as in Exanple 1. O the 128

WG wpe6et0%6 r ecei ving interferon-beta-1 a, 15 (1ACT®#2005/056793
subjects withdrew before 5 Wek 48. Al those
subj ects receiving placebo guring the double-blind
phase conpleted the first 12 weeks of the study. Two
ef fi cacy anal ysi s popul ati ons were anal ysed: a Full

TabRd: BoimapE bf p%?é’erﬁad@df saf)j@&t@(\?ﬂt’h §zﬂi at ek k8ihé aAnithivs bs

Set was defined as_ al random sed and treated
HGM ggnobtre and, bé‘se'F‘éé’!-f?U%d &l Aalysis $fk dose of st udy
nmedi cati on) who had at | east one efficacy or safety
val ue neasured on treatnent. Subjects who 10 had

m ssing viral |oad ((HCVRNA);.datla at p\ek 12| wer ..

i ncluded in the Full Anahaytss S $et as=msnhon-Iesponder.
wthe..Rer Protocol Set| was defined as all random sed and
t reabre subjrect s wha had m&maj or protiecol vi olzatir 7R S
Ef‘iﬁs@ewdy 15 Resul ts ) ar fo¥poth il
AEL° /5T, 2$'Set and thg tocol Set{Tabl e f"[,’im:_,w'
t Rguok yglﬁl Anal ysi s Set é\ ;‘(34 subj ot s) achi av[e 9y
SVRuwivr -tbhe | FN- bet a-|l a qr@auo None ofot he siibj ectis
shahdarissad to placeho were responders (achi eyed SVR).
Tabt enlBed Summary of |SVR:-at:Week 148, Fﬂ;‘u%?l Anal ysﬁ@@@@@@
Rfantamatocolset t biacla bt o B SO0y
A@Rjélnh—[ YR 1&1@ é Y ;m Ltua*:ti fé%j ig\n{l :rlr :A[ha 'LX;SS I\\Se\ :g:%ik 51'?9
129 257\Vs VRac I e=ee [ [

-?2,4 "No 94 "~ 'al - 14La| +95%"O 001 u
Safety:si af adei i x-e interval |li ~1'0z ~1"'" : niJe _
overallM &P ob8) stibfects! exPeiEBE bt Rhstndlddgsise \/éht% th d
Pr ot oco{%Se'?) 1E’ECf262XB P31 Yes %%S R74oTeS pYgguring the perto

of reqtnEng defyredoag the) Tregiment Peripg lP'llSa3Q days1 The :maJOFItY off SUbJeCtS
were Ifran theTFNlbeté 1e£| houp Fﬁ% shBJ%ctsE/corﬂp&eH t? tl’lé’ p%@éﬁ& ?r%lup (57
sublggis} T mosis rergmanly i ieportach avents yyeem ever (i 1631{4:5_ b stbiocts),
hegcgacﬂrgnt(gm[ﬁ O‘?] Q%jéét% %tigﬁé’iﬂ '[Wﬂ%ggtﬁijé‘cté) éh‘& mfe@tidhaé”lte rash
(41 [160%] subjects); The majorily avere reﬂorlﬁdﬂm pieigets frp@ thra IENabeta -1a
grd@‘pta%ﬁ v?éfé'e%té Bﬂavn%\@y %§s&dtéﬂ"ﬁﬁl‘l ﬁjN edatilett. gﬁ&@tv%?@ n8Qfaths

baseline viral |oad, "nore su jeC s achi eved

repasigr Nriagsther styeioPpp esubigsk reanidrg ipasebe Taporash N BAE of 3
peH@t‘é(ted(é'_a%mceulgar. FéR s\ﬂQegQQﬁé&ﬁﬁrQ%@ éﬁgv e EARN Ar64 B3 ult of an
adverse event (leucopenia, injection site reaction, fever and arthralgia, and
thrombocytopenia). Mean values for platelets in the IFN-beta treated group fell below
the normal reference range reaching its lowest value at Week 4 before climbing back
within a normal range by Week 20 of treatment. Although decreased in the IFN-beta-1a
group, mean values for haemoglobin, WBC and neutrophils (absolute) remained within
the normal reference range at all times. There was one subject with a grade 4 toxicity
for abnormal neutrophils from the placebo group. No other Grade 4 toxicities were

recorded. There were no abnormalities of note in vital signs.
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waoeooaloedoo@d, Full Analysis Set |IFN theta-1la FlBEBERIPFH56793
ovf- all Ly =1'"~ N=1213 N/=25- g ~1ill _;:
t~atl. 4iTo 1 =" f (5 'G -4251 1 ~er_. r,1lle 1 -}? .
; 19 1 z Cenotype or 1i' 4 1.3 1(11 ?2u7i (1 _t\}t
IGetiotvpe t |: r 1 1'1" ~i 9 ) Genotyp~ - other |
ti: i} 01 Baseline HC. RN _oli ;iralli-jacl 4 C47
223,90 1156:1 | igh. c.iial load | I 1 s 111. ,,
A sumghayy ?-‘ﬁr%%"e‘)ﬁﬁtsgt‘\gg's@“’e\?i"élT §b'F%§’eéﬂW-snug se:ic
Tablei &1 Suimmary bf advierseasvents dutihg-therpeeiod of trexit@dgntt i n t hi
Full Anal -1 tict. St R=s=taitiedvital respwsi e
fi.e. absence on &et:,cw , @iV RNA | iPheetche S t a@iekd
ernb&"@fslf%@sgﬂm & - 2% and 48) . 153 SafEty: 1-_@/9[‘ al l! 18‘Q
subj. ects experlenced T Iegst on adverse

N (0. _9
Noymber of ad¥srie events G111 P ey
CVCTII um I Ilg lIIC IJCI I UU UI ll Callltlll UCI I IICU [o.8s) lllc

“@*béfat At Persodpl us 30 days,, The |maj, Or*“f1

$iRieit's...were fromthe || FREBStA. | a4 gr QR
SubiectShauconpaned:id.er t he pl acebo group (57 1(

srub}ne@ my ., The npbst co nl y@repor tjed ewehts wer et i 6%)
RE0ET (T[S0 SUBT ect ), .. headache( 59 [53: A% v
subj Eblﬂb), fat gue (421 16: o% bUUJ Eblb) and—njection
sh (41 [16.0% subjects). The majority were
Co?télhg?}t;sgd by subjects fromthe |IFN-beta-la group and
o mﬁreepmnwteﬁ‘ncpc;eemdwait yordbe poipattied ofistlbjedtsMWith ISAR (tlmsnabsence
The (o) fu
T eealRie Gl I e sl VoK AR B e
pﬁrér@rvwdsed gatﬁtlcally SllgnﬂacantFd]tﬂeresmdaj(;eoﬁameszaom)l betaden the
st ud tion adver
PRt ST o et P PR el 4 Y| 2B S mpared with
ahebraaélgn group@Pe).t hr onbocyt openi a). Mean val ues for
platelets in the eta treated | bel gw
« Pndidierfiiing the BFmRbbsirs A onERR orcl I o BhiecE Wil SR was
adon\éieeieddzclbﬂfaoy acazbtabta argl bertiwhiled. U'hese dataexdeel thaibg’&':ome
20 of  trea Al t hou decr.eased in t
« Yng BERLOTIORY TSP Sdvese AN IR R s een Fatigup.and
anyécmwwe@eéutubﬁs (tredve Dlerd @) néwe Bﬂlrj]rﬁw(ﬂewaﬂ Bi¢hts bbservar mal
e at ere,_wa

PR G S maaO Ay e sublot gt b B el ety witg no

safefiecopemeo group. No other Grade 4 toxicities were

EXAMPLE 3: SUSTAINED VIROLOGIC RESPONSE OF INTERFERON-BETA-
1a (REBIF®) AND RIBAVIRIN COMBINATION THERAPY IN ASIAN PATIENTS WITH
HEPATITIS C: 24 AND 48 WEEKS RESULTS FROM A MULTICENTRE,
RANDOMIZED, PLACEBO-CONTROLLED TRIAL

An analysis of the final trial data has been performed and the results of the IFN-beta
and ribavirin combination treatment group from the draft statistical report are presented

below.
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recorded. There were no abnornalities of note in vital
signs. 25 WD 2006/ 064026 PCT/ EP2005/ 056793 31 A

wae wmme4260f adverse events (AE) is given in TabtBEB005/056793
bel ow. Table 8: Summary of adverse events during the
period of treatment |F -behg 1li Placebo Ozerilt
Nkrnmbtr of sit ect S aiet< Set 128 129 2 7 ' weber of
adverse e -ent7 611. 139 750 Nnnber of sem css with

Taﬁfengﬁr%}nan"@fS\lRﬁtSW\ééMS Full A&k r (44.2a7) 183 (71

sencil i1 s adverse event 1(08% 1 ."e) dr
i me 1ead|t.gtoa50.. a ~~i :r n of n"I , ' fuel,
C-Y:f msi" 1f{" s'ul 4 (1.6" o) erg event x

c si.lere 1 aobably or pas&hbly ; i : had fbr@ﬁ:Y W std-adzr

mmprrimstymeffl cacy endp0| e for the praportl on of ess
r=SHRLEGLS: Wi th SVR (the absence of detectable HCV RNA
in the serumat Week 24 and V\éek 48) Jas. net. There

vvas a statisticall y Si gn;r;f teant diffek enea;(p valﬁfe E%ﬁ o)

00 )mq en the 10 poy, ron of §l4I ts Wit §VR8
95“ f% eta la grougl ?2“656l corr[ﬁare vvlth {% e

pI acebo gr oup (0% . In determning the sanple size,
an outconme of 15% of subjects with SVR was consi dered
“clinically acceptable and worthwhile". These data
exceed that outcone. The nost comonly reported

adver vent s i ncl uded f r, headache, ue
ExBeid, 38 Vird)oas (Flsires, pnc s Memliacerind Gaginalon Thoropy with
Rib#vepect ed events observed. | FN-beta-1 a as

nonot her apy for subjects with chronic hepatitis C was

effective with no safety concerns. EXAMPLE 3:
ThevistiapdEpanjityROViIOS) ICthRERPORISHIMEP INtFTEREIRONCSERA24, 30 & 118) is
me@RE&i ﬂ.nMDsBHWuFéISN a@@ﬁk%bﬂa(ﬂrﬁ%ﬁ%l lbdd BSAIARE patients

‘Eé&;kﬁ%T %/Tﬁ\ﬁv ngﬁ?ggél}!w-rén combc%heraApNy?rs grver%%ﬁ?ntﬂt:‘ L{I-'IE,[\§RNA test

is performed. As the test has a detection limit (cannot detect the virus if the quantity is below
certain level), the viral load is given at 3.8 log10 copies/ml (detection limit).

Example 3B: ALT levels (Figures 3 and 4) - Monotherapy and Combination Therapy with

Ribavirin

The ALT (liver enzyme) levels in the blood at 11 time points are measured during the study
(Figures 3 and 4). The mean (average) level is given for all the patients in each treatment arms
(monotherapy and combotherapy). ALT is considered in the normal range when it drops below
48 IU/L.
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RANDOM ZED, PLACEBO- CONTRCLLED TRI AL An anal ysi s of
the final trial data has been perforned and the
wo e®ale®20f the | FN-beta 25 and ribavirin conbdTBEP1005056793
treatnment group fromthe draft statistical report are
presented below. WD 2006/ 026 PCT/ EP2005/ 056793 32
Table 9: Sunmmary of SVR at ek 48, Full Analysis Set
| FN-beta-l1a |FN-beta-la 6 Ribavirin Overall Nummber
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Baﬁ?ﬂngfﬁﬁ& ?2 %ﬁz gilé{sﬁnt itati ve HCV RNA
Bohkdsky HE. étealfnép&zdlogy\szsw)asgem heg7;a detection linit
Bréﬂiannot det ect i f the quantity is below

rEt“’él"f?PP@my)zoof’ﬁé(1\)|2f‘11124§)oad is given at 3.8 log 10
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CO%J%Y%’BT kP ehal-, epalpiagyn 224e"tA). 113261198 Bi92yne) | evel s
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Fi'gur es and 4). The mean (average) |evel
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1. gsamg interferon-beta (I FN-beta), or a mnutein,
functional derivative, active fragnment or fusion
protein thereof having | FN-beta activity, in the

. "BgWIbaRteHEN et (IFR- b@ﬁdl &%mufemf Rinclidifal HERAIVE et fragment

hepatitis C vi fection of

ent t he
A g’r?'%‘oﬁmtﬁ‘f‘l 3\‘?"%‘% h*ﬁ’é@ H'(:)[N bS?eﬁ"CP‘f'té(at'Edthﬁn fignufacture of a
| rﬂé&iéérﬁérﬂﬂor&h@ h@atﬁle’ﬁ[’\bﬁhéﬂ&ﬂﬁs QQ/eré @-ICV)mee_EMh Mseﬁpatlent of the

to claiml1, wherein the patient has_not

accord l\% p
tA%an g%o tiop who hag ag} bean teratest witrHRresiepansalphi(IFN- alpha) betore.

: le’i@Msé |a600r§ng -EBQ:Idiﬁae1 anksreRl the patiest ﬁé\sffﬁotlté&fn #featbd with a

whi ch infection is a chroni c HCV

1
|‘|‘ﬂ"§?’:’falt'8H°fo:N -3iRkA FERAVEBr ding to any of the

. PTIRCEsH B&ordifd tBelaiMdel oF 2, Inhwhitlkthd BICYehRetidtlisf4 eRfonic HCV

genotype 1, 4, 5 or 6. 5. The use according to any of
t'H@Cﬁ/ cedi ng clains, wherein the patient has a high

. VTHehsel 4286rditlg t6 4Ry ofth¥ plddediag Riafhé, Wherei®tHe. HEIB & selected from

according ,to apy of the preceding clains, wherein the
pIROH thésggrgust ained viral response.
The use according to any of the preceding claims, wherein the patient has a high

viral load of over 2 x 10° copies/ml.

Use according to any of the preceding claims, wherein the patient has a sustained
viral response.

The use according to any of the preceding claims, wherein IFN-beta is recombinant
IFN-beta.

8. The use according to any of the preceding claims, wherein IFN-beta is IFN-beta-1a.

9. The use according to any of the preceding claims, wherein the functional derivative

10.

11.

12

13.

14.

comprises one or more polyethyleneglycol (PEG) moieties.

The use according to any of the preceding claims, wherein the fusion protein is an
immunoglobulin fusion protein.

The use according to any of the preceding claims, wherein the IFN-beta is
administered subcutaneously.

. The use according to any of the preceding claims, wherein dosages and regimens
of the treatment are selected in the group consisting of: 12 MIU (44 mcg) three
times a week, 12 MIU (44 mcg) daily, 24 MIU (88 mcg) three times a week, 24 MIU
(88 mcg) daily.

The use according to any of the preceding claims, further comprising treating the
patient with ribavirin.

The use according to claim 13, wherein the ribarivin is administered orally.



7. The use according to any of the preceding clains,

wherein | FN-beta is reconbinant | FNbeta. 8. The use
waeweneiong t o any of the preceding clai nms, WhePE&iI/RP2005/056793

| FN-beta is IFN-beta-1 a. 20 9. The use according to

any of the preceding clai msgg wherein the functiona

derivative conprises one or nor e pol yet hyl enegl ycol

(PEG noieties. 10. The use according to any of the

15PTIRC@SE NBofdirRy 16FolaihE & 14, Wherdin! HeOibalirif i€ b@minfstétBd at about
|nnunoglobulln fusion protein. 11. The use accordi ng

t%POaW a¢ "igrfézerﬁfe@@@(ﬂ’?hﬁaycl ai ms, wherein the | FN-beta
161 Rethd® fedrBalihg be HEV Mo é&ﬁ@r‘lﬁrﬁgladrﬂiarste-ﬁhg aHS#fectlve amount

accordlngto a of the recedln cl ai s,
FERe R 2 é@)‘{tﬁ'ﬁn@"%‘f o Hé"‘fart'ég’t Adive f%?fgé‘eé‘él%é‘ﬂsé% prptein
t thereBf Haling OIFN-Béth nélcti@fty t'b%eMeU with? a”ﬁﬂérrﬁa'&é@cﬁ:allyf |d@5§§ptable

a week, 12 M @2 g daily, 24 a% g

(xRNt Qe patien) ofjthe £ign H?egbat'%mhy hagnof pe 'Tﬁ"@at?QeW'th an
Gaeeefintefdre. any of the preceding clains, further
conprising treating the patient with ribavirin. 14.
The use according to claim 13, wherein the ribarivin
is adm ni stered orally. WO 2006/ 064026

PCT/ EP2005/ 056793 36 15. The use according to claim
13 or 14, wherein the ribavirin is adm nistered at
about 800 to 1400 ng per person per day. 16. Method
for treating an HCV infection conprising adm nistering
an effective amount of |FN-beta, or a nutein,
functional derivative, active fragnent or fusion
protein 5 thereof having IFN-beta activity, together
with a pharmaceutically acceptable excipient, to a
patient of the Asian popul ati on who has not been
treated with an interferon before.



