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1 TREATMENT OF HEPATITIS C IN THE ASI AN POPULATI ON

W TH | NTERFERON- BETA FI ELD OF THE | NVENTI ON Thi s
invention is in the field of viral diseases. Mre
specifically, it relates to the 5 use of |IFN-beta for
the manufacture of a nedicagent for the treatnment of an
HCV infection in a patient of the Asian popul ati on who
TREGTHWENT PECEHPREUrYSr €VIN0 OEE tASEal rRORVLAMON [WITH INTERFERON-BETA
i nterferon-al pha. BACKGROUND OF THE | NVENTI ON 10
Hepatitis viruses are a famly of viruses conprising at
present Hepatitis A virus, Hepatitis B virus,

Hepgig|id O FHE INVENTISRat i tis D virus, Hepatitis G virus
and_Hepatitis E virus. HCV causes at |east 80%o

pos Thisrinyestion ison thefield jof visal dispasesaMrra spadificalintif %ﬁ'ates to the

usé ro‘? ﬁPN-tbbFH‘fo‘Pfthé PrPJn@cFHcﬁjré‘Qﬁ'taemQ@lE%bﬁt' for ¢ %atn{ént Iof an HCV
al so i cated in nany cases of 15 chronic hepatitis,

'nf@¢t5¢pt"®gel?ﬁt'én\:¢frthﬁ bsiag, popHiatier phe 588 INPLITeSRIVER PEgViRdidreatment
vwmqmgkggﬁgu%@ HBV. Infection is nost commonly acquired
via blood, either fromtransfusion or intravenous drug
use. A smal | proportion of seem ngly healthy persons
ar e pplakIRSUNIOFERLE IVBSNTIONO of ten have sub-clinica
chronic nepatitis or even cirrhosis. The preval ence
var iHepatitis WHsefedigrafsRyly fhuirusen cpmepsine At meégrtd*qpaa%/r\ yirus,
HelpBftsU8 ivivGs IMEpatifue WHas, I‘Pépa'tl{lé DC\hrhs dﬂé’;ﬁh‘iltls vifds\andHepatitis E
associated wth essential m xed cryogl obuli neni a,
Virg®r phyria cutanea tarda, about 60 to 80% of porphyria
pat i §aJ§@¥ &t [da¥ 8(’93%tof ‘BB&Mra@lst@}Un HeWathi ¢85 nd GesBsRRtial

por phyria. G oner ul oneg ritis and other "inmune"
preposiiandelr spasgdip aceleshapaliie gasss thistaleo inmlicaled detmayy aases of

chY&?\H hep%ﬁtls?‘@%fdg@ﬂc cHn‘P\otslg AmPhfatdRaiilif Habcitdrhdluire RRRObIHBY .

[iver disease al so harbor HCV. The reasons for this
Infgetiorip $7as commoaty rasHireds ¥ig dlead, eﬁh%frféor@érauﬁew%ﬂ intravenous

dn!igeaws&sﬁ@nwaohﬁﬁtofaée@m@ ﬁéwlthy fdé@soﬂblé?@cﬁi%ﬁléun@v d‘amers
WHOOOféEIa portl on of cases. act syner gl sti cal

ahaverabeclinicalopsenic hapriitia qnevgre CtﬂraﬁﬂgeTheaﬁ@va'@meeva"es

w%'ﬁe‘éérabﬁ? Hhe Sthehédnﬂ’erﬁlbw factors |nclud|n§; previous use of illicit drugs.
Mer c m nr kshar ed/ nmanual / sect i on47 chapt er 42/ 42b.

sp) HGMrisragsedintedh yﬁfa@ﬁqngalmr%@yoglﬂféﬁ'a?mﬁ Boreh!‘r&scwt%{@a
tardh O4bsst 66 td&doh BP&S}LpﬁVrlacd'Hh@ﬁlb hialy HCV3Butlihly #fehPHEY p%@&ﬁts

even though the initial | ness usual 'y seens mi | d.
develgp perRhyria. Gieraeiionpriiie |af'11 sthes "imaiyae| ?Swéﬁrsgwyéﬁ&sswated

withURe FicVihfedlion RUlell I AdHfinS uS HEIB% o batieARWathaNsoholic livak
| east 20% of patients and this nay.take decades to

dispgpe aleo hpE9RHGYe Meireasons for Kicsureiaingl repyeptassppiation are

unkledr, 'b@%&%@oﬁé&rﬁdb‘ﬁ%l%@h@'ah@ HGLBuYEBESoURRIBAGNIPA p¥rtion of
rarec)</| n non- cirrhotic cases of chronic infection.
cases. HCV may act synergistically to exacerbate alcohol-induced liver damage, and

vice versa (source:
http://www.merck.com/mrkshared/mmanual/section4/chapter4 2/42b.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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Hepatitis C virus (HCV) is now known to cause nost

cases of what was previously termed non-A, non-B

(NANB) hepatitis. This single-stranded, flavivirus-Iike

5 RNA virus causes the vast majority of

post-transfusi on and sporadibc NANB hepatitis. Multiple

HCV subtypes exist with varying am no acid seguences

(genotypes), and these subtypes vary geographically
caﬁ;ﬁﬂnﬁ\' i8¥ ridk froHEViimdudbd emHBsiy) dlthb@%fﬂ%mo}g@ép%aabl‘ﬂy farbRjihon-

genot ypes ( Si_nmpnds, 1999) speci fic genotype

C"HGE%Cﬁ%ﬁ‘%P@HWEW‘?H@" outcone of infection, it does

pr ediesatuttshe Virdse[HD@P abwt KriRAnMRN tali®es ﬁfb@ﬁ%a@ésdof mhat was
ses detern1ne t he durgtlon of tre

C
Pfivﬁ%ﬁ(d‘@lcm ngp-A, noRdINA FEHER Vi gnelgrsirge "d’orfl'é"'ﬁ'i}us -like
RNA K/lﬁfst cARGS TRNE ?aslﬁﬁ?j&ﬁiy?of plbyt-ttfdh‘gﬁfsﬁ)ﬁ adgyévdréiiucz NAthé;sauus
eno e ecific oli onucl eotl de ropes
e HEV S BE PR prighity feRe AP oA FoaHen SR asates). Hod these
suBtlyﬁes'JWaﬂ'y|g%5b©pﬁ|@éllycéﬂd1plﬁ%\|a r@reguln cﬁégg@e tazﬁulbh@eTﬁrh@geea@ 6 major
| Sl e netl Ccs oro
H%&aypewﬁw%gﬁ%a{é@&) heyiSPEEific 1gPNolyRGefiRgsngot predict the
oufc@He%‘Fﬁﬁ*eb%nCﬂmé@E ipPatiict Whe I'ke‘rﬁhé&f 6f \PstPeE@YFIHSE and in many

dat abase, and the line- prob say (lnno Li PA HCVI
cap AuRssdRe digstion of teatyent tra %H' i0hsed on

r eveIcse deyibtypigzadn s QfonE’(ISI 9dmﬂct GefGerive analy3|s by reverse

nitrocellul ose stri coate wi.th genoty peci f
hYB"f{ IZ75R0 dp S8PPtyRe- BFP‘?pr iesoligapucigatifles proges, gfé@o&'e ‘ﬁ&s‘g r%it"cmn

fraginenta@%}h pSlyHﬁprﬂfsrﬁtTe%ts are a¥8RBle fozéllnld@/ué‘eaﬁuéﬂ éepthéhfr@’ene

tern over time in an infected pers
H%ﬁ NG Ge%%)éﬁnge@f(w%lh'a Ganetics T granies iCepadinplick '5\)%?@611 ﬁ@ direct
i@lﬁln@ﬁﬂlﬁﬁed b%cdﬁﬁj&lb@mwﬁh ab@féﬁbncb %@qtﬁkﬁfé@tdatdb%s& a\deth'§ line-

oduces a state of chronic infection in nea

t@’P’}P HiAeHCMY iinnpoenelesy Shemb Fedqivmit whigh 2?)@?6 d on
revendd Wﬂrlﬂlz‘a&ldrhof F@dﬂk%ﬁipﬁccbﬂ@\bn é]fnﬂﬁ*;émﬂbsé(gﬂqa CSHREE WAR genotype-

0Si S subsequent |jver ure, rtal 25
Spﬁ‘i}ﬁ[b%i"tgé?ﬂg?'%ﬂ' eEPe% "S@Wb%b?\'al%)ﬁit h?ss &l B{@édﬁt%er etal.,
19dg)sorders (Alter M, 1992). Long-termfollow up

e conseryvative

su hese esti e
g%@ 31‘9%%3 alter i3 agiRA.Ac BRIegR? P?Zerﬁw inAndeierigH pegson (quasi-

spsélég;r@{cyth&&ﬁwdnan)eﬁbmérb vﬁﬁﬂﬂim@obu{eaf car ci noma
(Tabor E. et al Chronj c he&atltls Cis

pr ed&rneRtioned gbave. VW? I'?e%atﬁ'ér%l"ﬁ'éﬁ (FSnVbprodugas # &fads of chronic

mf@&gmlh Ine@y bmaamb@uh@a@a URdiViBIRS ApprBamuRekL0% [f patiénta with
r pav

[ two, divid d dose
chiaqic GV V‘f%cdﬂfngg'QgsA%V%‘PPa‘?ﬁﬁ%ﬁsf%W'th it B%ﬁﬂe"t akseft EI'W& gertal
hypéreengidhi esrggises égﬁ;‘épﬁ’éléﬁ%z{tﬁy aprd tﬂl?@ﬁrﬁﬁ d‘szalrrd@st mf,-r MOr1992).
S ependl ng,. on e speclitlC Ira no Pe,
LopgaTmelow-ib aresal hess.eBrates Boy barsonservalye DR gp. 1990
mdré\er,! eHrohi€l HORARRclon $& BPSrRBSastdciatdOoNitty hegtedellA8r 48%noma
qveral | Rsésonse depends in part on the viral

(Tﬂﬁﬁgtﬁﬁﬂ | oad, and histol ogi cal stage of the
di senfshic Regititiat®ds iprdsehfiyefrefted with a combination of interferon-o 3

million 1U subcutaneous three times weekly plus oral ribavirin 1200 mg daily in two
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



10

15

20

25

30

recently devel oped nodification of the drug nol ecul e,
may replace standard interferon- alpha in the near
future because it requires injection only once a week.
5 Ribavirin, 1
--D-ribofuranosyl -1H 1, 2, 4-fri azol e- 3- car boxam de,
avai |l abl e from 1CN Pharmaceuticals, Inc., Costa Mesa,
Calif., is described in the Merck Index, conmpound No.

su§3r895|orE||sﬁ‘\éﬁI9t ébdﬁ@lﬂol-m% dvb%ll%ﬁﬁ&%budébeﬂﬂﬁ ih Pafubrthed Riral
I's described in 211, 771. The invention

genptype. tigt gl a@%@‘%@@‘%‘ Séﬁﬁel ‘&fatf‘P\ﬁé?aéP Pewydated jr{erferon-o, a
recfe'ﬁg\ﬁge\?ekgbed rhbdiftatibiRbf th@k&rugesn%zaz:ul%s@la%l J@plédét KAA R Merferon-

are? ycop rotei ns pro uced oy|n
éérpthr@af B tae\breﬁ%use if repicas;igiaction qr}?ﬁuabwekt he
MUl Riddvirmatd QD-AbofidnBSAHH D, LirRE S8 rb@laliide, available from
Interferons are species-specific, i.e. |FN produced by
ICNhBhaypaepicalgj (Imc. omoytasM%J Selif..alet Hesqriped detthei Mercknindex,

coﬁlﬁburﬁi ﬂf) SI@Q I§I§V@ntFPrEdﬁloﬁ| RS Rladufatlurd 84 ﬁ)‘?ﬁﬁl'aﬁ&i is! d:é§§r|bed in
first q_rou cytokines to be exploited for

U. $hpefl‘tr NBo‘l ght.7 4} Hﬁt‘"vef‘u?ﬂ)ﬂsﬁﬁﬁ‘taﬁ‘ﬂa@qsr%ﬁe of derivativeseaf ribpgirin

(Se'@ggthj%gpgajw 6I2I:,bdsg3gre referred to as | FN-al pha,
FN-beta and | FNF g . ouch main kinds of IFNs were

| ni ﬂ’lt@'lfef@"sc("z:ﬂ%)lqr ? @H’C%EE’F& Rigdycgd by dhe beqy ingegonge tya iiral
mféét%kaFﬁ )f fhibit !herrﬁblklﬂﬁztaﬁorpbf YirGsds| |ﬁ)prot'€‘@t‘éﬁvc%'ils interferons are

becane cl ear that several pes m roduced by
spegies-gracific, irge Atht Prdyred by @"? ISP\PCI'%S ‘M'ﬁ\ﬁ"b’&ﬁ“ﬂé‘gﬂtq’ FNlVé[F‘kﬂFéiV'ty in
cefsi &‘" tROlsamb of '§|\élds%Iy k%%&?ﬁe@e@r‘#ﬂg Wtk lthd F ot ii:r%up SB cytokines to

ere i's also a fourth

be|e}ﬁ|ﬁ%%foﬁmeﬂlm’tqnﬁﬁl anyrte@acang @%‘VFH@CE\REQ%I wa" cell line
( del‘I'h¥ kel MRAbEIENS érta r§ferrlab! 'Wagrlpﬂlaalﬁﬂg' fHN-B&8 Bhdl IPN- gémma

produce a m xture of th Teukocyte and fi brobl ast
SUFﬂrmﬁ'"f'f'm%Bf s |Wﬂr‘ér"F'E@'UnC'??fﬂ'debé?cé’)’d"Fﬂﬁo aheif \‘FP'l‘San origin

(le@ikdcy st HorBPdsts Taéeﬁlg? ﬂd@bﬁﬁtﬂ)é&@ﬁ]@r@éarhhéﬂ hefaf Up@s might
agai nst neopl astic ce It is po ypb':pi‘kl de of about

be prodyged binane kel é‘@d‘%%%?‘mﬁ% H: N ig rﬂﬂ’WoQ?d%‘l’ 2ipBddibepbiaghlfN is

IFNEbe® the muel e de ﬁﬁogﬁms Q‘here25stah§o Qeerfsurftrprtype of IFN,
fibroblast interferon, cloned reconbi nant

VrRRIOR RSy N DErGHMReR N ahe. NEgIvEls Galdimer Feriveniiog Burkits

lyrisHoRf ) aehich %&Bfﬁo&fcetahﬁlxﬂwbﬁdcﬂh leukodyte AROAFEBIAA IFN.
acid 1on Shepard et al., 1981 described a mutation

2t blgeng Hbroplest iterfergn N-bas) thasn antivirg) ackely and can also

st.ﬁ\nraté ﬁéter% kilsr @né bgérhét%oara&ﬁa/ééux It wl 8 yegft.uar& aﬁétﬁ% 000
th a del etion of nucl eoti des 5 X

Daa|ndu@8t4y ViFusep 130d qﬂ‘fb@rqtraf‘fj?ﬁl ﬁNAﬁJFFﬁm e B%'?Q{ﬁ?eﬁ@ﬁﬁ@ce of
thebé’e%% ﬁ@@oréﬂ%st%téﬁer@ﬁ) clorfetsy rBSorAtinaHTIDNA %%hﬁ’oléqyl,:ﬁéﬁlnk etal.,

m Cys Ser position 17. The resultin
1959 dﬁﬂ‘écﬁdetbﬁPP@B'el%a'E?E‘Oa%C'daé?qlk?@C%gf theerrotein: |'Vé 16 iy acid
,,Pnd stable during long-termstorage (- 70C). Rebif(r)

reconbi nant human Interferon-beta-la) is a druq_ used
f or Shapardst@l., 1981 described a mutation at base 842 (Cys — Ty

r at position
141) that abolished its anti-viral activity, and 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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sclerosis (MS) treatnment. Rebif(r) is interferon

(I FN} bet a-1a, produced by mammalian 5 cell |ines.

There is no conpletely effective therapy for chronic

hepatitis C. As nentioned above, the best results have

been obtained with interfergn-al pha so far. Mny

clinicians only observe patients with chronic

hepatitis C because of the uncertain natural history

wafrepdrédi 16 b8 Gk idefiveadithb eativ @M FRLE I Pstaneé datiRfiong-tdim storage (-

I nterferon-al pha. 10 Most patients with chronic
7O0Hepatitis C do not achi eve conplete responses to

tr eRepRNY reV:‘!bltnhlnbi‘?tt ﬁﬁfn@ﬁ Qer‘?‘i’e%%etéz‘QQf fO ! Gﬁijﬁt Lded ﬁ)rorfnultlple

|nterferon | pha nistered for six mnonths resulted
sclefpsisotMr trepémerein R@bl s i WntarigromiIl)-tairriat predyeed By ammalian
celfdek) in 40 to 50% of patients at the end of

treatnment, but this response was sustained in only 15

to JFbege ip H@ngqgéeptgly ﬁffegweamerapxggﬂhrorlg hepatitis C. As mentioned

abBwg %@Bés‘? Resufts) ﬂa¢§§ée§?@cﬁﬂn9&ﬁzﬁl‘i irfdHePbn E\Bﬁé 38 YarN@A¥RY clinicians
resulted in small i ncreases i n sustained response, but

onlytobsprye Radients with Ay g E@P%‘%ﬁ Enkecaysry of thei L&C?S}a'n ("PBW{ driglory
of Ficvahfedtion anBAROoxidit) adslitididPRith inbgrehGnabhd. of hi gher

doses is often tranSient and _rel apses are common after
t heMﬁ’ﬂ/ patianth with chranioReraiitia ¢ G’EN}%I%?'G& campigfe responses to

treéﬁ&ﬁ& w.tﬁ\.r&éﬁéhsniaf h§5CBIQFbIIé&$rF§iH‘Qﬂﬁt%rfE|%nLaﬂﬁr%r écﬁﬁ.ﬁ@te@édo#aas.x
eported no bene from 20 prol ongation of

t he
mqf\trﬁﬁe@r"t@dt"@) "9’2“%%%‘5“ SPIYET @gring Q"Wl?éraﬂﬁ)@@SSKA'—T) in 48 to 50%
of Fé‘ﬁé?ﬁsf s tﬁ@ eﬁ& I%hﬁfeatnﬁéﬁ't tlﬁﬁ‘ 'tH‘QrésBSﬁééWasf S@ERih&s FN@HIW Mo 25%
hobl astoid i nterferon or usi ng steroid
(H?qﬁﬂéﬁiﬁ HHr?baF 80781 ., 1993). The natural hist ory of HCV

I nf epkb ARchRldMRAVAAY ih@&dself dUr8RIPOBE thdr&y have resulted in small
i nterferon-al pha has not been adequately studied, but

inGrepsgh dn SUBRIPeH JeSRANSAP YK at tis oost ﬁéﬂ’?“é@‘ﬂsﬁ’df%ﬁpeﬁ?e paG dexicity

(P@yrﬁéﬁtﬁ‘i‘setaeflt 409 6)h Al Ml&o’d%doéhef YofHishef A8§es06 oﬁ&ﬁ BaHéént and
rem ssion at nmont hs (normalization of ALT

relgpses Rse GPrAMER 331” thesarirkiag beernisepatinued (Lidsay K&QQ@) .1996).

Sevar aludf a&tﬁ %ohﬁ‘é‘é%oh&@r@ tt)omdfem QSh@Sé;SB‘rte@t RS BNt from
reater gro abi | of -term sust ai ned response to

prcﬁm@.tlprép Wﬂéappm@m ﬁ'esﬁOﬂ%réo hgy eRapie, the sigse ef i rfeeqs'-a'pha

swh’éwnd?%rsgﬁ %m rr@édnﬂfharﬁ he rlprﬁbhahués@é.a QHteﬁ‘ErdnnBﬁ%l'nQ Nteroids
| ower bog?/ , mld activity on liver biopsy,

(Piggjaipn Fest h03| s and low | evels of serumferritin,

i I Offhet haipdiChisidly SRt HER |iRfRcidid Iﬁﬁmﬁgcldcko%f response to
concentration (Schvarcz R et al., 1989, Bacon BR a

intgyiferon-alphgshaschpt Heearadearaelt Stalplled P995n &N R Kipllqy-up of
28%tléﬂts for]a9 fbakt 2 ?ear@@ﬁ@ﬁt’hé%ﬁ?&r@' &ﬂ‘) W&%va&ﬂhéﬁ@hﬁssmn

chronic hepatitis C wh
at é@ ﬂ%ﬂ%@om'ﬁem@fa%%@nq ﬁﬁ@meéfa@ﬁe &F b'f»?é{ RM@) dgledrmy et al.,
199¢).treated with interferon-beta.

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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In addition to this, results have been reported for
interferon-beta therapy of 5 acute HCV infection, with
7 of 11 patients achieving sustained nornmalization of
ALT at one year conpared to only one of 14 controls
(Omta Met al., 1991). In Japan natural |FN-beta has
been used for the treatnment of chronic hepatitis C and
the recommended reginen is a daily dose of 3-6 MU

aan@S@Cﬁf@ﬂm disclésts Bab paﬂ@ﬂgﬁvlﬁsa&ohﬁblﬁp%ﬂﬁslﬂ whb fail to
2000) .. 10 Very poor clinjcal efficacy

al .
achigyg M@@aﬂnﬁ?‘ rﬁﬁ?ﬁﬂ?ﬁs@ﬁ“’ét inarfepn-giphg B*éetram( ﬁ"%bettfﬁaé"é’ with
intbiférBs-begy Wweek (tiw)) |n HCV patl ents of non-Asian race

has been sho Per ez n non- Asj an

( Cadlt 2¢dlitieny ’p'aSP'éN‘éV% Eﬁ%’ht’ %‘?P&?dst?am'ifﬁre'? Pste tigrapy of
aclte HEV inbdtionf witie e @i ;ﬁﬂﬂénté Ebhlb\ﬂhgism&lnédﬂ A AiAtichast LT at

at least in a 0 atj ent berset zer et
ong year SotRsTed (B A0t 4 Sanirols (Gmaih Mk h dOR Th 11 eat ment

W t Ih Lrajaurr@turélﬁmknﬁtae\ha%chmﬁu@b@ lfcﬁdhe tré&tﬁﬁhﬁmhﬁdm’c Répatitis C
amgose of 6 MU t atients not res

4Ré AR cATenday BARPCR B ARRNP! 0 DD A Taiigye iv. for 68

we@l& @ek Hibets@tzePbRAEZTO0).NVENt i ON tO use IFN— beta for the
nufacture of a _nedicapent for the treatnent
Fipefs (¢ MU

i nf €t BT ﬂ'"&abﬁfr%‘ﬁ’t ohintrapusowar adrpigistiatian gh
thréé ‘ﬁnfé@tpef @6k VtRv)RinDHEVipaténts lbf AbrABIan \Waddhas been shown (Perez
i nter Sron alpha. It is a further object of the present
|eh%|eﬂ19 Bh to use I|FN-beta in conbination with

rl bat vibfi-ABiah N Caugidry HC\ batidis éﬁb@lbri@@@éy”aahirﬁélratlm(@g or 12
id not recejive a %Eew ous treatnment 25 wt

MLt’)nP% Fecombinagt Jrhibefsehag Lséwmﬁmcmtdqaﬁpmm@rpmma@ﬁnts

(HAbw szt al, 2000gntion i s based on a clinical trial
showi n that | EN-beta has a beneficial effect

in
pat rishfasa &f af {993 AsrIss R raaimsnt WD Nyl [ibtbete @dministered
inthﬂvbrﬁbus%tlarﬂo%éfoﬁﬁ MIvab ploy Ribats ot reRpsRfigY ©, IFNRipha.
accordance with the present invention, |IFNbeta, or a
vari ant/nmutein, functional derivative, active fragnent
or BSUMMARYIOFR BIR INVENHON havi ng | FN-bet a act i vity, is

used .in the manufacture, of a nedic nt for

tr egh'?rg}?t ‘n&‘?"t QE#'G’ PréRes {nventiondo use Pﬁfé\f)’r ﬁhﬁf’B%’t‘if%ﬁﬁ”rPr?f a
medliga@iene ftr tH trddi@eMSofHC\D PIRsHtiah incpaveat bthe Befanpopiation, who

freated with interferon- al;r)]ha before. The patient to be

did pot sgceye 3 praviees HeatEentwihinierergsralehe i nvention has

not It |§ acwtnee GLbj@bﬁoﬁth@ pie%emtmwmbn tcn@@r FRESYta cwamamatuon with
HCV treatncg 5 Such ati ent

rlbiargnng”g@ Q?zypptechm Q P\éléfl rpé)ﬁglap]%ﬂ \y\gmo q not receive a preV| us treatment
withiimtb @éroaafpiaal pha- nai ve" herein.

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



10

15

20

25

30

In a preferred enbodi nrent of the invention, the patient
has not received any treatnent with a known anti-HCV
drug (such as e.g. ribavirin). It is also preferred
that the patient has not received a conbination of
anti-HCV drugs before receiging | FN-beta in accordance
with the invention. In particular, preferably, the
patient has not been 10 treated with a conbi nati on of

heb&Ns&i Plh?s @TV)linfeeiontin & BT oF t6d ABibh PBplIERGPRRE has not been

i n accordance with the present invention.

tre‘ﬁ?@ W'@r'ﬂtfarf?rﬁf‘@'?'@rt@ﬁorﬁet a (IFN-beta or IFN-R ", as used

i n trhe gatiestefot bé Nard mnacdosdanbetvﬂmﬂfr@ b@sémcmm.ohmnnot
fi brobl ast interferon, g@_ly be native,
aém ic

roCAHH RTE SRR e o %BREMAR NG eatment

Sutk aabentadblsé e4lleai“tegtmehi-04Tvd?IoP kinfeyfefdnCal e N £I8S hb%m
Escherichia coli or. from eukaryoti

e. d.
hosth ad? rreg &b Wm%tﬁﬁaq RPN tlona iR PRUER. B et received any

tremﬁamlwnara ra:&iMsmunbv&ﬁug:kum%@ éwgrwaernnwtaa&wsszeferred that
human cells are a host

or r re
thep?%l?ﬂb'??%’r‘f’t6?0%'@8&1?5?%?&“0[‘ aB% A ‘%H%S P‘ﬁRFedéF%{V'"QréFJ“ -beta

in Qeccﬁbyrﬁﬁswtrﬁll'ﬁadlnﬁ)éntmn'lrg|p¥ﬁ|@§|ﬁrl %r@l‘érabﬂ“&hé @atiént has not been
i nterferon-beta" rein, enco s nat ur al

trepigd yihes GRMpjRtion of '6%13#’?'8@"9 RioaYifia peiore,sia '"Bﬁ rhetgdragjment
in d€tofRMREItA 8y preBs snvehtor.t from prokaryotl c (e.g. E
col i) or eukaryoti | FN- bet a,

use ?Fﬁ@cmﬁ?ﬁ‘c@t@/\:{'m%@ﬁérﬁ’l’é@én?g Pwéntth%wes% invention, is

mtéHb@d% MEIQéé/ h@fhﬁﬁj filbdbst mféﬁ@ﬂ*‘lcﬁfﬂlch ndy becﬁ)étiv)a’ id, tpuhi’ﬁad from a
&r{e erred to adm ni ster higher anount's of ta in
na

3 ssoucg, opektaingd Ly (55‘?0@&1'"3@ teohBiaHeR: & P'iﬁ'g‘?ré'élﬂry@lcf ¥lfces

(e.§OMRah&RhR EQi, tBatoRf ol lmrPvkal st hE&F ARt &. g Fﬁ‘{)m yeast or
Instance, an anount of non-glycosylated | FN-b at

maramalizgyeeliso Menealian soells FHeh aﬁh%*ﬂ\‘"?s‘r?eh%\’ﬁﬁtﬁhlovw cells (CHO) or

huE’JaM ey bl%teﬁgrefe': rrf)sBor %rd?ib@tflcﬁf éfbleé’onﬁﬂﬁérfi!'llsﬂl-%é%d Thé IFN-beta
order to tain conparable activities.

may; by glyresyiied et 80"'QB(§°§}’£?&¢ &eeerm @F%ror‘et?%@rrﬁﬁs@ég herein,

enf:éi‘ﬂﬁés‘s@@ahatd%ﬂ' WdrffSfbetBUB1 Rl 3alifEferoAbdta produced by
fragnents, or fusion proteins of |IFNbeta. Preferabl

re‘t‘%’f@'rlqﬂﬁlﬂl?éf‘%t begt E@n@@@ryqtfct(chg Fr gaiborpukapetip (g <pi0) Posts.

If IPRVSEA,] @dodi iR ac3BraAMER Qith the Eé%taafsmwmm is %n |5recss<9|ated (e.g.
preferably, Rebif(r). Rebif(r) (interferon befa-1a)

progduged irffF 9liy d6s araTerEdie; agiministes bieBeraamounts af '5 N-beta in order to

obfE 8%I@(jlc%r%tarrﬁécc?db%’aﬁéﬁé@t%a%éthh@ﬁbf gRh8esyldied FN-
begeo duced by reconbi nant DNA technolo

Her iRHaNSP. @RGIRREr i onrglvosylpleds'l E'gb%éh%} ig @bpyt [ Giges

highl Hantthe afouRUéfedlydos}igleliaFRbeREisSreeRB é’cﬁmhi%f%'ﬂed |n order to
I ntroduced. The am no aC| d sequence of Rebif(r)

obfaiierfiamparatle, aqinitiess That (e “infasferm-ale’. das i veed Wﬁlﬂh also

enb&hﬁésfs@é On&Rhal dbRVaival, mtid, eaibgsPedmy ?f%gments or fusion
interferon beta-la (Rebif(D) are glycosy ated with each

proteing af IWNRPt2 single N 1inked conpl ex car bohydrat e
DI @heterablyUshe OFNab&taf BT 19 GSed IrAfHéas &6 aJf iths JraLnBGRERRN is
the Worl d Heal th Organi zati on
Avonex®, Betaseron®, or, more preferably, Rebif®.
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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natural interferon beta standard (Second |nternational
Standard for Interferon, Human Fi broblast GB 23 902
531), Rebif(r) has a specific activity of approxinately
270 mllion international units (MU of antiviral
activity per ng of interferen beta-la determned in an
in vitro cytopathic effect bioassay using WSH cells
and Vesicular Stomatitis virus. 10 Conversion table

hufn‘éh |rMa|’¢br6ﬁ %e ref hdsFideh @ftrodibéd. rhtZandifo ddid siéﬁgeribla o‘f‘Reblf®
cont ai ns approxi mately

is 'Qﬁ'i‘ti'c\?! V’athata‘b' “‘l")f'b[%q%]% deryed humantgigrierpg bel:eu ﬁ@f‘ir%'d%tﬁrfem"

befieard/intdriéfsn’ b&§-1U5(R6blf®)"é?é ylyeosRited Qith \cabh ¥8staiing a single N-
. IFN-beta, and its variants or muteins and fused

""‘Eﬁdo‘?oénpr'f’sx capRYAraROsY - pr epared from the functi onal
g r Ouéﬁngv‘@ ir6f8reP6é6 Wtarsrds bé:lmr&&aala@am@tnthbhﬁoﬂ@méuﬁ&)rgamzauon

erm nal roups, wn 1 n
"aEWQ' '"t?ﬁéfgegeﬁﬂwét?f‘%?{gl(g dv'aier@gn%laﬁanq?ég Lfére'aterfﬁfqnhé'uma"
F.brwgﬁtcamsmz HSWQRe’FIﬁf@ heRya &@éamonadﬁbw wxuﬁatblyyzm million

o not destr e activit
'"@W’?@“‘SP@H@F%('\}”W] LA R oRT Be |°§Yr§?rfﬁr?fapet@o dpedrmiredt i
anh@ B lcyfopatic difeet eddsuy Lyin@WIBFENeRebRd VadicllarBtometitis virus.
confer toxic properties on conpositions containing it.
These derivatives may, for exanple, include

Pol YRhhersRn fatdé 7 MIUENESndg BFIFR-betathi Ch may i nprove

ot her prof erties of the nrm‘pln such as the ¢TF]hI|ITV

haIMlUI ife| bi odvai | abji | i ty12 t oI eflance B the hurran24

| F eta fay be |linked e.g. to Pollyethl yengl yd

bo OT—[MTUITOPETT Tty Togactieye thigsgoat
ol (P
S,

PEGyl ati on may be carried out by known nethod

des n WO 92/ 13095 e .. Ln. aticlar. .
PEG%bﬁ@canmcgeCOBfaé a?%"d"x'ﬂ‘aké‘/cié E@pﬁg W!llvﬁa'{ Agiivity Using this
mettlemi:hl ng of V\D 99/ 55377. Therefore, in a preferred
functional .derjvati .0f.. | FN: )
C onoerEfdtay deifalyBha BRE nEei Yoo denfiiyet M 1 Beta, gnd it
vafiantg tor omaéingrand rfased/\,brottdflnm oxhich nﬂ(y loes praparealr fromrthe Surhtional
on the a aci d eS|d

oS oo Bk 85 et b BT LNRH orlle SRS Eel Sroues. by

means &npwn $n kHegint.yThaise ffamatienal derivatives adainckided rhthehievention as

Ior@[ sstﬁgé Génﬁ]avlr? phé ?r%ﬁﬁ@tgc\éﬁ%g&:&aﬁglengé ﬁbég?l @de% r@? th% activity of

thabno;diratwhtcrestsebsamfally Ismlaatd)oxbéttegrtlmrpme amiwni;eefhlﬁN -bettae and
amoni a or wt

reactia
doBf S taflE RN o) SRPhSlotEoIREE Gorl vat i ves of
f r e@hesa derng:tlmqomayf fdrrm(ampieqoneiu:ded polgsthdars giycolnmde chains,

anoyl .or_c rbo
rli, (pSinrSUB. Shof DB, 1, B8 Gl caldl o G el v,
bidalvaifabiitya iiqgdérante ay thef h@sary bodyr, ot immomggenioitg. Thuedhieveothisegbal,
NbER RS be MeGd £% i i

IFN- ))’ e linked e.g. 10 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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"Variants" or "nmuteins", as used in the fame of the
present invention, refer to analogs of IFN-beta, in
whi ch one or nore of the am no acid residues of natura
I FN- 10 beta are replaced by different amno acid
residues, or are deleted, ol one or nore am no acid
resi dues are added to the natural sequence |FN beta,

wi t hout dimnishing considerably the activity of the

mdidt§ ¥ & bﬂQetﬁf/I@ﬁ’éJQIS/&I QISEGPH%M)EQ HWprbfé@rew Inchckar@gnddhith the
beta. These nuteins are pre own synthesis

Pregeay igyengipn sﬁeeferaaf’li@dv@at'esrmesa@% B% ?anh@é’ HofedEN-belg. any

ot hefihdrieriathves hwumé&amﬁaﬂoe&&t@rstdﬁ ﬁf@é&boxyiﬁroﬁb@ drfiteS of the
"variant" or "nuter.n" In accor ance with resent

cagbyd Greups By fepclige withampmaena oéWEBHE'a‘aB’)pref‘eﬁwa@f gmines \-acyl
defivetiNedof fAAaminoREMOups\Bi BB ditd helt 2esidded fovedwith BEYA moieties

di | EN- bet d | US
(SR 1 AR B ErOfRS) o e dariNES o g Ry o aroups

(fof BxHMhIé Ea% Of $epyIRF mré@wmrduds)zaﬁmwwmsbysmb@qgﬁ e lnt
SKI

onditjon t hose of _ordi nar in
t her\éq %"Esgﬁ’\/eﬁ‘ﬂedﬂ?zl "I’%/”?%P@ the Jame of dhe PFf‘g“‘@ﬁ‘t '"Ve’ﬁ'é’"sﬁ‘éer to
anél@@y BeIFNebeta) in, wiith bﬁ‘é‘br Fiopd Gﬁﬂh'esarhlﬁo Méidel‘éﬂlbaés B Q@Y IFN-
g | nt% science, 3 and 6. 51987 1992)
beW TRolsPIacpdhiby iffiesgnt %’J@‘ci‘ﬁp"l"‘é% r%?r'd”setsr Ph@é’n eletsda et |°Bﬁs°r more

anifs héld @esidvsshard hdaed @ tHeomsturhR sdqlenbe IFNVbEAE withd i WirdinREing
Tm of the hybrid ﬁﬁger

study in, e.g., 2 x . SSC and
copsidgyplelydhe getiviy pf thg;resulting Ety@i"ﬁt:s éﬁ&gmpi%d%@ ?S"Srw"fStype IFN-
befd. MTHeRS; miditeins ar&ﬁQeQ@r@dObﬁ%n‘éWﬁ ayntlddis fand/orObP Osite-directed
m nutes and then, a 0.1 x SSC and 0.5% SDS at_ 25 68C
mytagenesis deFNRiaHEs <% a"WﬁE@ék’&ffW’b‘Pma%%/S‘%tRP'lelth?rﬁfq his art
U nder hé e tléh'ﬁnt "G mOERTGY ac&ﬁdﬁicblvﬁtﬁ&h@bfé%eﬁﬁﬁ@é?ﬁo@ ihclude
| engt h of the DNA sequences &ﬂ%‘onucl eot | de

Pf‘(tg'[l% ﬁ"%@eﬂd’yzﬁ)"‘ﬂfé%éy'do?u i 35N ar yhich fnypaidige HbQNA or
RNA endodfd IFNQ&&E@ adldisclosed e.d. in US 4,p880%r alde® stringehittconditions.
Tht\e_):t rrggﬁbép t cga ngrﬁg ggalfé)rra Ieﬁf Ihy?rll\éﬁ{gﬁlplggg gs%bgéqu%§F washing

cohditics! wnf?ehltlﬁbdé&tf\wmarywmorﬁ tHEDArE coVetisHally gaeﬁt@cuse'@tgmgent"
eterm ne

or, t or nuc eot i equences,
Se@MsHPTI e o h UGB Bigls 1 MOlga T BPoCY chupid. I jiercrare N.Y-
§§63 a4 @4@1987nv@92&;qwitﬁl@tmﬁutaw @saémples 6f stigen caelitdns thelude
am no acjid 9 cqrre%l&gndence t wo, pol ynucl eoti des

waghing gan iRt q P H@rf@é%l'at?fémé%ftth%w&ﬂd unggestugy, @, e.g..

2 % SBQt éhcp@‘) SVJWSDSQ’GIUsmﬁ@te@eZ RBSPERR0AY; SE@"foS@Qlﬂlﬂﬁkﬁ6§ 0.1 x
an_exact correspondence

Sﬁcd%fiﬁ b N’ Slﬂ%;?t 3’6& teeBRORimiRYes AR HieRe Q11 $5E %"M 5% SDS at

685(?%?93@6@ MifUEE THIIP Wt dFiRdrg sRilll i8NS akOurilievgtardl that stringency
i mum correl ati on between the sequences. This

may
COP‘HE?Q%@S? deesnd pR theylepgth ?fr]thglq%lseg}llfé\cgq; cglgpﬁucleotlde probes
(smﬁ:ﬁ%efm@@ ba§e@ BRMHRASIIGERICEREAE Brobbs af quﬂbbegﬂar%used it is

g e determ ned over  the_wh %g
Pfeé%réh'eof tUse @Eam&ﬁwbénﬂa?mﬂ"cm&’@e&“\('é@) d%&tF of g$%‘8a|See

Au@hbegngmprg) that is particularly suitable for seguences

of e .sa or ve{a){ S|mL
entlty reflects a relationship between two or more polypeptide sequences 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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| ength, or over shorter, defined | engths (so-called

| ocal alignnent), that is nore suitable 10 for
sequences of unequal |ength. Methods for conparing the
identity and honol ogy of two or nore sequences are
wel | known in the art. Thusgfor instance, prograns
avai l able in the Wsconsin Sequence Analysis Package,
version 9.1 (Devereux J et al., 1984), for exanple the

coRésnasice dtRelfnlolpolyiiiclebitiesBrYwb Bolypéistide Ged@drRes] raSpdchealy,
% jdentity between two 15 pol ynucl eotides and the %

overfas {angih ofibe servensehRINDERMREeheen two pol ypepti de
seqpensafuenEeStiidrd thisre $s hdtaan' dxaeéorfBpBideye, 2t detlﬂrrmay
of Sm.th zi\nd WAt er man %19812 and finds the best sjngle

be qelerBliness 'ns oaRGraly the, MR BORIEACESAS R GoBRRTEd argxaligned togive a

maXirf@h admefaqbn dRtviian thieNgbquefdys w}ﬁusaﬂxd&qnclﬁddndsaﬂingy'gaps in
et ween uences are | so tFnovvn

eitie[ang R @0 qpeS?: §o pocene PS@P&E@"Q’N‘%’%C‘}] 'd%"trfy gy be
de®rmind8 Wer tﬁetvﬂfblwbn&ﬂ oPehctebf thb sedithées B6iR§SEinPhrRd (so-called

Q'Wﬁgme%ﬁf W?h'ns waﬁwgbar'&ﬁu'tab%%wap%ﬂf ¢ RAMe PG YTy similar

lerfyeh, o 4¢ét shaftéraﬁéﬂriyd 18RS BoRatéEloadl gﬁkﬂéntﬂ BRI RBELsUMhble
am no aci sufficjentl y duplicative of that of

for| sequences o B@F&H‘a%"@tﬂ have substantially simlar

act iM&tiads f&r%ohﬁi?inh@trﬁa idéntity86d hémelbgypss@l dr eore sequences are
eﬁval uatin ther any variant or nutein

h
kﬁp\'v%*n gtaftv%f"ﬂﬁ fgéinp Np%eptr%gre@sgvala {q.fg trgg\zléiponsm Sequence

An alstPédkggé heraéd iovi {Devefeuxnt ef GRS mmynfotr feaamslsét meagtrbgrams
fect of vesicular stomatitis virus in

BE§T§ IT RO (GAfed M3y PEuLEsd dp deferming ot °/°I' HG%"t'thb%‘é{ﬁe’betWO

po@ﬁ&@ééﬂd@@%d&hthbh%f id@Rtity Ande the ﬂbrlhokafo &W’eﬁénade @blyweptlde
sane act|V|ty as | FN-bet a ns of rout

Se%‘i&?@?? nBRP LT ovees| e "'%?leF%’F‘P'an L ASBR e P Smathya@ulé\‘r?terma"

(19831 iandtfinds tﬁytbestnsuhgls, r%bloh&ﬂsdimﬂ&% beftehttWo sHyuerices. Other
honol t he se I.FN- beta as di scl osefl

ue
pregrgms ?ﬁy C{%efﬂ""?’i%'déﬁtita N‘B’%é S'"B'F‘E%}eé%‘?%? SGQUEeRCEs ale ajsefgEwn
in ﬁ\@%])crt #r u:&@r&iettﬁ?%_AtSﬂ' é%na/ms%f ﬁ?gétan@t(Altﬁ;hate gwl’Oa:)E,ngfschul
p e eas % identity or honol og er
6 e ohi ooBt dceRetilps RNgiLn ok e oBegs L | the NEBI at
WAL AEDT ARMAIR.gov) dhd MESTIX GiRdonl W\RRNIIBOY, or nucleic acid
coding therefor, include a finite set of substantially

cor ABE B M@ iank qtfe UHein qRrefsipRly  hag: @o SeERCE gefs aglino “acids

sumelbmweum@ath@e& thédti sFNF BBt SucH Q:Utd Meys&btaatm@ctuhner QRevity
|nteart wi t hout und

rdin
to g%'g?ﬁanegtfg\?qt@ﬂa' asgay, {Qcevayating whethar iany g}@"aﬂtd° mHipiheas a
sinfilaf a6ty &s NN Beth is . ¢ ftvs beshyohenuang tHy adWity':‘bﬂﬁteW@ron on the

accordance with the present iny iop are r
CYioR Rﬁ)ﬁ %@C‘ A yReigyiar ?tPE‘ét‘t'Ss‘Grb'ét"? Y‘ﬁgh e&ﬁ’?é‘?@’ﬁf’%\\&wceﬁ et
al. am%w mqs cit 84t Bk idetsriiteg wwa‘thdrl-'amybf@eih PalePREs beRsariaYy the
nypous am ng acjds within a group which

de sy
saimd Aet o ENVBHR B S Ol o EXBeURETIRRR o oot t | oS
t haln & phFérrddiérnbatitentVaeNsweRNIAFAGt or mutein has at least 40% identity

or homology with the sequence 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 of the group will preserve the biological function
of the nolecule (Gantham 1974). It is clear that

i nsertions and del etions of am no acids may al so be
made in the above- defined sequences wi thout altering
their function, particularlyyif the insertions or

del etions only involve a few ami no acids, e.g., under
thirty, and preferably under ten, and do not renove or

di spluagins M IFN- t%tié dwnmhi €dh deCusdd i %%borﬁ@ncfe wﬁcmboa@bent
15 conformati on, X]&te ne residues. Proteins

and
invientit). ner Wﬁ'&l?c@&'dbyog'[]&h By j ipFude o dfinie el of (Jubstantially

co%@é’f{cbnﬂlngmeﬁuérﬁ&spéfd gu@éﬁtmntﬁé@t.@éseaeamth&mdb@mmch can be
rerera

synonynous . am no aci rou are those
BBl RN uisTe o TN eSHF B1 B Bt Y BHC U orpRETE aton
baaéa &Oth%qeébh@fg@laaa galdanédprecersted hoth. i n Tabl e ll; and
%}gref(f E a/ tthe lénonym)us am no aci roups, are
t hoSECTBER] fgNdes fenpideins jin asepreangepwil rﬂi'ee EsseRlginveRippsare
what aﬁmw'%oﬁéamlv&cs@lﬁtnﬁﬂbm CRbEH SHRANIAD laﬁldQ'uQQtﬂutlons
of ?Fjﬁbptiaepol fldepy%ay mu e?,s(yﬁgr%tr%q}g @;plao(gcv:ly vmhén a-lq{pup which

ha{?é guffiientRyr $imil&ehysibbéhenfiday prdrlbﬁbes Eha ,su Bétitutiofl tfét\@éh, members
Pro, Ala 30 Val Met, Tyr, ie, Leu,

of meggroqr.hyvlll pp?q?rvestgp blql_g)q}ca‘l fl@cm of tlw lmolqgw@ (G\,%ntharﬂe?pm){ It is

clelal €nat Rheriiong, ariwaeletTst, ofl arﬁlno\é%id.s rhayl alsshige mBde irthe above-

deﬁ'\g%gf sggienclé ﬁwnh\éﬁ} altg\prgg trp?{% fl@CHOfG aarﬁgéjgrly A[S#he%ssgmons or

delbfibns &ﬁlg ,ln\/@v@ a fswWaklind, achfD e. gseundeﬁiirﬁrtﬂf-yaﬁldcéréfera@IWunder ten,
Hs, Arg, Lys 40 Asp du, Asn,

angy qp rntsrenprvgl orgdtf.p_lpfe ﬂ;@tnOPﬁgds|\1vtgch \Ap C tl@alL){CM:ﬁ- functlonal

conformation, e.g., cysteine residues. Proteins and muteins produced by such deletions
and/or insertions come within the purview of the present invention.

Preferably, the synonymous amino acid groups are those defined in Table I.
More preferably, the synonymous amino acid groups are those defined in Table II; and

most preferably the synonymous amino acid groups are those defined in Table IlI.

TABLE |
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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Trp Trp TABLE Il 5 More Preferred Groups of Synonynous
Amino Acids Am no Acid Synonynous Group Ser Ser Arg
H's, Lys, Arg Leu Leu, Ile, Phe, Met 10 Pro Ala, Pro
Thr Thr Ala Pro, Ala Val Vval, Met, lie Ay @y 15
lielie, Met, Phe, Val, Leuqq Phe Met, Tyr, lie, Leu,
Phe Tyr Phe, Tyr Cys Cys, Ser His Hs, Gn, Arg 20
Gn du, Gn, Hs Asn Asp, Asn Lys Lys, Arg Asp Asp,
Asn Gdumelu, Gn 25 Met NHe, e, Ldul et Val , Leu Trp
Trp TABIR |11 Mst Prefertrpd G oups of Synonynous
Am no Acids 30 Amino Acid Synonynmous Group Ser Ser
Arlg g Leu Leu, Ile, Met Pro Pro 35 Thr Thr Ala Ala
Va

More Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group
Ser Ser
Arg His, Lys, Arg
Leu Leu, lle, Phe, Met
Pro Ala, Pro
Thr Thr
Ala Pro, Ala
Val Val, Met, lle
Gly Gly
lle lle, Met, Phe, Val, Leu
Phe Met, Tyr, lle, Leu, Phe
Tyr Phe, Tyr
Cys Cys, Ser
His His, Gin, Arg
GIn Glu, GIn, His
Asn Asp, Asn
Lys Lys, Arg
Asp Asp, Asn
Glu Glu, Gin
Met Met, Phe, lle, Val, Leu
Trp Trp
TABLE Il
Most Preferred Groups of Synonymous Amino Acids
Amino Acid Synonymous Group
Ser Ser
Arg Arg
Leu Leu, lle, Met
Pro Pro
Thr Thr
Ala Ala
Val Val
Gly Gly
lle lle, Met, Leu
Phe Phe
Tyr Tyr
Cys Cys, Ser
His His
GIn GIn
Asn Asn
Lys Lys
Asp Asp
Glu Glu
Met Met, lle, Leu

Trp Met
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Gy Ay lle lle, Mt, Leu 40 Phe Phe Tyr Tyr Cys
Cys, Ser Hs Hs Gn Gn 45 Asn Asn Lys Lys Asp Asp
Gu du Mt Mt, He, Leu 50 Trp Met 12 Exanples of
production of amno acid substitutions in proteins

whi ch can be used for obtajning nmuteins of | FN-beta
for use in the present invention include any known

nmet hod steps, such as presented in US patents

Exém@ﬁe@ of bodudtierB 8 Simoaesl é'ub-éﬁtﬂtlér%zm prbt‘élrﬂaﬁﬂﬁcrﬁ?barabe used for
943 to _Koths et al. 965, 195 to Nanen et

al -
°b143"8’793 "1%‘1'"% of d:ﬁ'&!ﬁ’@t% fogt U%ﬂ in ﬁﬁdp@smtﬂ"mw{‘dnﬁ'é%e any djnown
melsl §t¥ps, Hack 4b éstehteexdn nJSJbgtLenfs 409@953”m ewbssrsa\éfam ¢81, 462,

No. 4,904, %—384 % 15gp IB‘%S"
to Marlepkdy HA16, 84 Qn'foth%@t e 4rP8e\ S0P %ﬂe‘%}é‘wt‘} §79. jgto Chong
et 80 akdbl0ar 60¢ Wﬁéﬁ@tléi andysiid QUbeiiteddirbteim@préstintidah IUS patent
ﬁ@@”' ng variants of |FN (US 6,013, 253). Consensus

088 W%a"‘h‘éﬁ/a | so be used according to the
A $ﬂé\tﬁﬂlt|ﬂ1c96f mtl;ﬁeroﬁls)aﬁ%rit ﬁé@b?éi‘ﬁds&%eu\fﬁé“entlﬁﬁhb FsbkcRmIde c@rfsensus
herein cover eriyatives Rr_epa
'"t?'?eé?ﬂst e £ IARCANEAY OfTUSINgs Valkantsh © tﬁg’ﬁn&g% 6391&@55’2 éﬂ?ensus
by

mt&fér&r’f&&néﬁé:d’d&ﬁise@ "acédﬁ&ind\lo e invdatib@r m nal gro U pS
ans known in t and are included in

| nve ah%e"N%thg £ 'FN hels ap uird herein S?Y?ﬁ%%"ﬁ’?te’ﬁﬁ which may be

préb@ﬁédﬁioﬁbih@ furictiéhal groteywitiéh svelr skesdd @'bélrilsh)ﬁ e .@bn_aaes:@tlthe N- or
act VI t t he ot eins as descri bed {’above [ ﬁh
C-tgpnipg tgyg/‘{Pé by, ’Hﬁaﬂs owR 1188 gE N Rye F@E‘Qﬁ B‘rth%ﬁ‘de’l“@" aslong as

théytefbintphafrifceibically adcgp@ble/its., théydlds! RottebtreyORE Bloldgival Activity of
erties on co OSItlonS contal nin it. Derjvati ves

therTBSQPW gerorPRdafbaYsi k- e abllifycie BiRd ey gagiesRANding repeptor and

th‘t@@l@B@bﬁs@rﬁﬁm@ 4A& do ndt M&Q&u&b&@ﬁerﬂe&&f d:dhﬁ’ddslt’@nsr &Inwlrmg it.
t.he bi ol oq] I cal activi teggof t he grotel n and remai
t

Degaivera Byt 1vaINGmice Bplelth sUcFgp eemsirae Qieﬁ‘h%%fﬁt‘?/éess'd”es

prdmed | $ueh Usl &leilAting arbiaths etk EbiSlogiEal t AfivigabD &gy brcii® Wpd, remains
m des E(O of the car boxyl groups by reaction wth
Ph%fm?&ﬁlﬂ'&a' acGERaPlSr i mary or secondary anines, N

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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acyl derivatives or free amno groups of the amno acid
residues formed with acyl noieties (e.g., alkanoyl or
carbocyclic aroyl groups) or O acyl derivatives of free
hydroxyl group (e.g., that of seryl or threonyl
residues) fornmed with acyl gpieties. Such derivatives
may al so include for exanple, polyethylene glyco

si de-chai ns, which may nask antigenic sites and 25

ext gRd tdrme'salRs helemCrefedd tol bith SaMsas dhBoxyn ghﬂﬂé’ aﬁdl td &t addition

Iggrtl cular inportance is a protein that has
salifo Pl 9Rine A eURS Of (R Rreteins ﬁeﬁfﬂ'bﬁd 8% P"ei‘f‘ﬂ@gsaﬁ'éfﬂdt Fafie of a

catb8i@ ghoptrhdidbe Bﬁﬁecﬁwnﬁb@s kridR@Yih #esht u@d ﬁnled'& moﬁgramc salts, for
eXgrotelns gen etical engi neered to exhi

BRIe FRIURt FAIRYY ?rﬂmgrl‘ﬂémbf?ﬂi? Orc ZRC saltsy S8 tﬁ%(‘%? cﬁ"ﬁgsaﬂtﬁ with

ordahR HAEES A thodd Teitd, I exdinile With nfibsy Qlchiad |ﬂ1e‘ﬂfanolam|ne arglnlne
nterfer n- beta-1 a g%eﬂ@een described.in WD 30 99/

377
or Y@ |Pé°eé' A%iPReARg and e fike-fifickpddion alts ipalyds; for @@"wfe Sa'ts with
mihdthlicide ich BS tfer e&amgledwaaoch@né Md on%ﬁﬁrﬁfﬁcwﬂﬂﬁdl Saﬂt@tv\htﬁ Brganic

I n accor?ance th the prese ntion, t of
acifpgupR % oRgyramp Pocroptc sy Sale aqd K phust a6y siapals st rtai
thd BibIBGital ARasvity of IFN-Béth kK MapBa nidaBdedRTY. iMte\oassay explained

gatlents 13 The term "salts" herein refers to both

bW ts of car boxyl groups and to acid addition salts of
aLn Frﬁe]gléﬁhlspiﬁjs@a F]Icrblélrﬂrr@feﬁé it 20p6Igpeplad ca;lgcpﬁfeingnn:gngét@gar a
t her eo alts of a_ carbox roup. may be fornmed by
vafiany s e Priftaomeat H\e(e%nfd'sngE’ﬂﬂ@é‘q*‘ﬁb%@%ﬂi"cwgﬁﬁ‘ 195 1gF an
exRKasdP teidenosltimBlin BadyChuis. IFNBBRI HEY thUs beifGsed to ZnBter protein,
salts, and the like, and salts with 5 or anlc bases as

Polyperiicieras thrdike. ¢-gp aa*ramyneg'owmramaﬁeent 6ERf-as

tri qohBRANeAM BSfurthérdbMbo@ment; IFMS'deﬂaecoﬁFﬁ’éﬁsl &hh rimmuno?lobulln
procai ne and. the |'ike. Acid additjon salts includ

fu%hﬁ| Ig N-keta isa fised, proltﬁlrll1 EPrIPrising ejgor IEN- beﬁedfpsed toallora
poﬂp@armlaa mhtﬂﬁb@@lmli@nf Mettitels doromhaltin frbvhusogisbutln fasish pratdirks are

acj ds, such t|c aci d
W& rk"8¥¥3|"9?‘ea%” fuctyas thg, paes 3%%?{/%‘{18}1@?@3%%73&&%@%‘? The
petsba shin@dj P0th6 &kt VAl Uhdérbian@that Y- r*é@ililﬁng Wsloﬁlfpé@tagu d¥ehe invention
al n apqve.

t S The
retpDe 116 pidlopisdkacibint griF el ThE 550N, BeY BE sirPtteon dh g sher aker
pepfidd WRICR cafbedas ¥idrt 8ot 163 armtnel eibldJ Fesiduag i@ dngtther Rager, for

fused wi th anot her prot.ein,

e.g., has an )
ex@pplen dd APiBe; afkh ERSiIqUeRdn | 'ﬁ"%'&d?a"pl 'mkarg may e Belrigepfide of the
se&tﬁbh%ebE-Ff-MS@Ih-PﬁeW} hrer eﬂérﬁblﬁl @r a ﬂ@lawmﬁtptabﬁlellrﬂkr tsb@uence

°°'T‘HB?"%$ el F’hﬁ@w\fwog' : alﬁ%ﬁ?y G[ %%@tﬁstggﬁ wsseg Sich

linke} intFaauaed betden the fIFS-be sdquencd it Bt Sequenée Hievded from an
i Si art of IFN-beta fused to all

rot in co r|S|n al |
im H"%S yhip se \‘P’B‘P F%*EWSSF%%PWF'" NES HBRSVED Prapgitiepgsuch

as| émuiatega&b vdidenky Stirﬁé'l iP Tb@&ﬁilﬂﬂﬁisa(half-llﬁé?| hcdé@@evm spéifich&ctivity,
art, such as he ones de cr.i befﬁt ﬁgV\O Ol(ﬁf for
'"Cé%?ﬁﬁleépre?ﬂ%" eﬁ%‘r QoHHe ORI anG"P he fiisiofyRrotgin i %F%t and
t hain hff&rtriéi‘?pdéfetré@ eﬁmumnnrlsmbeta rffubéetd theaddhkiant I%@lon of

retains th C it | EN- be
anr{%};nob%:u[ﬂ Ioge:r{ ca Eﬁ%ﬁ c gaé ﬁt%@ %pwgglobuh% I:’referagly |{ IS fused to
heavy chain regions, like the CH2 and CH3 domains of human IgG1, for example.
Other isoforms of Ig molecules are also suitable for the generation of fusion proteins

according to the present invention, such as isoforms IgG, or IgG,, or other Ig classes,
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pepti de which can be as short as 1 to 3 am no acid
residues in length or longer, for exanple, 13 am no
acid residues in length. Said |linker may be a
tripeptide of the sequence E-F-M (d u-Phe-Met), for
exanpl e, or a 13-am no acidq4inker sequence conprising
3 u-Phe-Ady-A a-dy-Leu-Val -Leu- 3 y-Ady-QA n-Phe- Met, or
a @y-Ser rich 25 linker introduced between the

likd iV BEIgA, SR EampRr. #0slorh bﬁ)téiﬁtﬂ HRPBR AeHdnY” drindulliragric, hetero-
[ rrrrung@l obul i n sequence.  The resulting fusion protejn

or hg@omiimsiieMpthed PE Pféear"lsuﬂ}'f‘u"a?baw "efk'ﬁ'@ﬂ PeRfeipg greyiavn in
the hrfe.4 Frdi@ &P 5d6uisdsor(fom Usls {5%), 027| wg:fue@ﬁwotém%bﬁpﬁsmg IFN-

act’i vi.t i ncreased ex S|on v
oA P PP ORI e O (e 225 1dPeUS & 84 CH7, WP 4728197 sr v0
oofosarher preferred enbodlnent | FN-beta is fused to the

con region of 30 an | nmol ecul e, often calle e
O ARt e, Be GERACTIVegH Eofars 1o any sdpsst ST ENbeta,
thattﬂs aldfaner pepiieNwhich rdl4ihs thbldé@igdhhﬁol@&l fa&mtﬁérsnﬁasmam@e g.in
e | SOT Or nNs

the‘rrB'Pg%én?g’@L‘g\béd QLQY? %qr’r’g%%em% 63 bgerrepated gYI 6%0"'"9 amino

acids oA ei&fe‘i’teﬂdrtﬁ th@ Gl cliengnd tésﬁrﬁ'g?tﬁéf REG Nt fdﬁ\ﬂ%rﬁrbﬁéhles as a
such as |s% orns |g& or 1 gA, or other Ig cl asses

reqepios aﬂ@’M’ of Tqtepges f re&?é{'ﬁﬁloé‘e F8? SRdRtA dMRs %f'% the N-
terHAPGRRé C- RFmIARIIOF & PBIYpeptidé Sledkhown,&ihd 86 dBEHhihing Badreents, which
e pHS i A sy Posot
et 81,, 1586, QRd invdigesf dns/ raiitirRleRbétinintatiBA P! | Sing | FN- beta

noi eties are descri bed eg in EP 227 110, US

5, sMhilgghe piagery Jvention;prayidescecembpipgns sefods for akinthigrabove-
defifeRQiedidiged, ‘thetsb @emammay aw Bé& infidle b5 fc@hventiohah Ebbtéw Bitesis
of | FN-heta, horter peptide, which retains

methads et ag well E"CU‘@]teglosﬁélf"i'e\ﬂ"? e npasurable e.g. in

t he bi oassay descri bed above. Fragnents may readlly be
prepared by renoving. am no i s, fromeither end
t he SEQJ¥%th§ere§e@ t’ﬁ"ﬁ’g‘}wf‘rPé‘ g’@l%‘ﬁ'ﬂg ¢ 8p i1‘F‘ta'§‘ P°P”'at'°" ora
paﬁHn@ BElbidireStodse derprab@f‘sﬁl%b@ &yrﬁb@?rﬂb@ély Apfdéb’e@ts‘ﬁépufdﬂbn” as used
enpvi ng one ani no f.rom eit her

nefei i EPUBRon 8 G LECISTaHIes s § UG BUR T VIS SFGIRR (09

theaRdn&Pssilee). I fice @o&geagém@hﬁuqué\fah@ Qistict eAasambid of ﬁ@fetsr astl is
bi ol ogi cal acti vi , y be determined e.g, int t est

idegiiieg; b e E@)tsY@e@ementab?n%mhvs'%@s@od%a ivhine! 9Rsstic gngemble.

Menfiérd Srehesdid 1ab® Bliatb diinguldhing Gehétie cﬁéraataﬁtttucs béEdlisk my share
rovi des recorrbl nagt met hods f or. maki n bove-

YRRl anGesy A8 acPPl%*QH‘*’H'éPWQW%E mQFso be made

by BastEsH the ﬁaélea@'DMAEé,tLﬁUlé‘éfdﬂ_higE(DévalllfB%rﬁ@dﬁd husvbcblrébg@a&%t least
wel | kno t hose ski It% he ar

cordin
6 hyman,rase PﬂPU%H%n‘fﬁ"ohe L ’iegnthe U&ﬂﬁi‘%@ﬂ*{l 'aﬁlus&s?rgnl?umpean
an@%rﬂbcb@ﬂaﬂoﬁﬁ) e Aﬂﬁﬁahefﬁk Ao Agti¢, ahd PeneAGaramdiaACand the

non usI A "race" or "popul ation", as used
Pa?'g &@?’é‘l"%o@s }ation that can be disti ngw shed as

a diastorial t6 lﬂ’ﬂgb:@biéntvih\tdhtlﬂn M§m%@s(&ygoer§daﬁhmﬁmugms in
ani%éh%?cggggél &gﬁégg %zs Slr?aSSMgng%rl}laqlllglw%R Sgnlggpcl)rgcﬁ(orea 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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identified by the traits (both nental and physical)
produced by the genetic ensenble. Menbers of the sane
race share distinguishing genetic characteristics,
because they share a commobn genetic ancestry and a
consequently simlar genetigsensenble. 25 Based on the
nucl ear DNA studies of Luigi Cavalli Sforza and his
col l eagues at least 6 human races/popul ations can be
Slrfb%bbrfée Kordd) evisinama BantbotiahiLabs, | B4l rhiildh dEMDBRR) Indohdsia
I ndi an populatlons) the African, the Asian, the
and Philipine§-he Anerican Indian, and the Pacific

( Cavbhdtherl SMB&YiIMENAN Asréﬂ%lrbpop‘eﬂéil@h Gé ﬁﬁatb@ whigh idfRBtany

i nventi on ASI an nmeans an er son havi n I ins. in
Persen AAYing: ofigiRs 4 jagyng| tr\&ee%g RioPlesi BfaC ngglia, Taiwan,
Singab¥RY) Ko@anvemrre Caffiodr, Ldé) Bﬂrma \rrhenmm Carrbodl a,

Lao il and, Nal a | ndoneS|

Phi |fi 55q>tﬁ%rsemh> iment an Asian Bqﬂqlﬁ;rﬁp |%“tfe¢§p,awhrch includes any

pefsdh PAPIHG afiging in gnyldfeds @@.narvbe@dres &@mrrtem&n@wra RAH srarvvan
haV|n nglns .n an g the, ori |naI ?egﬁgesgﬂ[‘ CP
85‘%{ erTgnheaimenisan F'ﬁ@a?HBP%P” 4R ds, regfedt whigh includes any
pe@@ﬁ%drh?orrérﬂ@ﬁm arﬁlb’fﬂﬁb origivtil baspsles éﬁi‘rﬁdaﬁ' a | ndoneSI a

and Phi I n anot her enbo

i nes.
subfbpuet Bgfp%m bedimentean ga'anvrﬂpecrpw alien u%éféa‘ﬁﬂywmﬁ%r'%‘éﬁ’es any
pefs@H ihaging brigih§ i ary ciihe Ggindpedlégbmmbapeopl es of Chi na,
Mongol i a, Taiwan, 5 Singapore, Korea, Vietnam
Canbodi a, Laos, Burma, Thailand. In another enbodi nent

an AsoraAsiaktip aptdirtintepded %o teférad anl the/bthérthunidh raB&dpapilations,
per son havi ng{orlagl ns in._any of the original peoples of

whegh; danot fl HideT the abrye-efinfion of [Asi@ot her ~enbodi ment  an

Asi patisngdRshdiygdre %hde&e& Ecﬁéﬁlfﬁdbntri&’fbyc‘l‘éce’%‘ﬂ GIticAY the doctor
per son haV|n ori.gins in anﬁ of the, ori peopl es of

°"éf?f1‘ bagis Welrﬁ At A apdiprdbe ry ghPrigisy as '9%55'66?9&} ation

I S in gPréreredvBimbbdindat boBe |W@Mtlori3€tﬁ§ ﬂ@\hiﬁfécﬂéh tTUbél tr@éted by
of the ori %I nal

n
'FME?@% muyleirRRbYe freoete &' '@’"&f‘i‘ef{vﬁg Vet %?'0%8??&%\" thefeOf in an
|Fmerpﬂa/tr1@awdrﬁharveeatuerw/@r 11273 Akmﬁwpufaabh |sra<éarontcmcv infection.

above- defrnr ent re

r eq@é’gf’@ay’t% ér‘fPCtF%‘e'ﬁtci'?%mB?/dl gY t"&ﬂ &S/p'{r‘ b;‘?-g- by
using €ariB6dies to Betettherdd prdtsin® f(ininhicassyaRIuCE atsrau\t ELmdbﬂ Btrip

t he countr of orlgln assjgns the race. In_a referred

im@Hﬁ%ﬂﬁSﬁ\én% or¢ B dFtesting Vil RiA eitbes/in arqual ﬁaBYP £p qgantitative
asédyeated by |FN-beta, a mut ei n, active fragnent,

functignal derivative or fusio rotein thereof an
I FNQg@btﬁgvet tests ngpvéesrssalbpgeff OBt Igéﬁeor'aggréeenptlon mediated

aniphfisdtion I(PRIA), Such &6@Nitke E@Mm’el‘tf aﬂl?td\/aﬂ'ablgam%a&ﬁl\a“ebatltls C

HCV infection is di agnosed detecting HCV in the
Vigs Jéélt,, Oeﬂ‘@ CWS /MQP"?QF%HQPEB eVinug tept(Re¢he /Mplgpular Systems,

BriiPb&igNR )(l nmunoassays such as EIA, ELISA or strip
I mmundassay, SIA) or, by detecting viral RNA either in
a qg.&rpntrtawe\,@sgys q@dmspd@n,lﬁl’ePCR or “branched DNA” assays, such as

the Amplicor™ HCV Monitor version #2.0, the Cobas Amplicor™ Monitor Version #3.0
quantitativ 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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assay. Qualitative tests include e.g. tests based on
PCR or transcription-nediated 25 anplification (TMY),
such as e.g. the comercially available Anplicorm
Hepatitis C Virus Test, or the Cobas Anplicorm
Hepatitis C Virus test (Roche Ml ecul ar Systens,
Branchburg, NJ). Quantitative assays are based on RT
PCR or "branched DNA" assays, such as the AnplicorlM

HCV H¥paiitls QT VM% B setréztedin ddterdanbawithimd br%@ér‘t%\Mﬁﬂd)ﬁ fay be
Ver si on #3, 30 quantitativ assay (both Roche t he

of gy aenAtyPer Fﬁ:\sewp%r@f’ BAing-gerrtyResnta 3ng 18,43
(Ba}'rea Eafagéwémb@cﬁ%ehthmel-l%leé k&%t&’&lﬁo@@ ﬁdty'ﬁd tlvi@t is difficult
E; brhté/t% or the Su r%cj‘gntT Nat |
to é@ﬁb Y&E"P yetregtment phti I mouet E?‘PMeOF IFN-

alpha @R E&AbihStichOatY bEA . s@éﬁu.ﬁb@t-f@ttﬁ&ﬂe mbv dereliped a;d%ﬂld@ﬂhrly
eno

of any genot i.e. genotype 1, includilng es
genalyBRRT 1, 0. 416 HEV @enotpdthe: Ratiert ies easlafesisk Wik Ray be
detd¥ine8 Gretrechais bf Gildch wcsbum]ctrlgaér weSeQefrfybﬁuulzétuont@f PCR
treat b currentlgg no tre

aMpPERENSI B0 B BE 178 Proges. pPE (r%ﬂeﬁﬁ}é('“i‘ ﬁcs‘%%ﬁ‘ﬁ PILPS"8n

Wl t It i1 gaptculari préfefbd ch fu%bppléttentsoaédoﬁtﬁrﬁg fﬂﬁeﬁiﬂﬂéﬁt%ﬁ&ﬁat are
re parth%ul arly genot

infg FHIB PN et enPiRe 1ha‘(§1 ‘Bb@n”"f%f'éé’ﬁ'@dgﬁﬁct"h oﬁﬁ’;‘/e’bées'Sta"t to

tred@iait (Sivgsh, 2002 BreStba’tﬁ*ét af 2do4)ect HCV SequenCI ng or
revi_rse hybri di zati on of PCR anpl i cons

W t
gendi'YpeSpBESPIl: MYPBYRNS 'r“3bL|deBy"h(a R‘Tﬁ’atﬁéﬁt \ﬁft??t'ﬁa% gagylations

infOEteARNith. HEV demolypet1aCamdiod MCRT gdridtypetib. QNItIﬁlﬁailC‘{D@}thtzbé? 1b
accordi ng to the invention that are 10 infected w't

threg\puBtyPE® A e distingpishad. jeach nagiqd, fop disyoqporarhicg| preyplence:
subtypaW %rﬁﬁﬁmﬁ) §L(btypbfﬁﬁhﬂiﬁﬁ)tanﬁ ustyss NJ (RE0R Japant Tlﬁ’éjﬁﬂ'esent

et al 2004 I nvention includes t
inveption inaldes, eﬁfﬁ%t@ﬁ'i!t %cb’ﬁﬁgfgtHOBH'é‘t'O’PSrff‘@Eieéd""W 'f'ﬁthype 1b
of W@?“ﬁﬁ%r&ﬂlf&ﬁéﬂbt @fth H@Myg@ mgts(mt p&ly aﬁw%mumty@wg an @atieslar,

ree sy e di stingui she e a
the trgataﬁab?faéﬂ%ﬁ?p@?w |3@Hc°es'a"1%“q’g’88‘ﬂ' ﬁ!%‘sv%s( ?'Pd%? B%‘; Which
aréht&cﬁ@it&v% thdspaubtypRBts ?dﬂgérﬁ;ﬂtatﬁwt (Not i nt Ja]?an) g The
presen invention i udes e nt. of pati ent

pop? Qfqesie ‘?Vﬁft@ %%WH W’&e?fgﬁb%eti ig, effigent [ip, a patient,
sevﬁrm%r@m@tersrm@ﬁb@dae%drbd Sdiigh ¥ip thel¥hahgd b vkl Lbaarrd{eahs of HCV

subt articular, the treatnent of Asia

| e NJ.
R%BJ%&F?"HH& anegnalization %fJB‘ﬁ)ébE I'%’ﬁsoﬁ%or%‘ée"i‘f’é\t ef & '%%"lt iwR.points
in \éﬁblf fbon‘f@btﬁenérﬁfembfﬁi/ewrfebroﬁr{ﬁl@ﬁﬁeﬁlrlbts{bﬁ%s (H-Iﬁl) or improvement of
ont enpl at e n order to eval uate
techindt stage (Il'ﬁ(l-f@é?sés)cb & lepst; 16t PYint. Qfﬁfﬁw @pt staging of the

hls&ﬁ*)éﬂfoi?dglldéﬁfe@ﬁ% Bf Shromy hSatifie afdeddribst sy Braft (czbeo)c hange
ra g In ter

nor AP iPE&RS" WVSFt'Q’h@'SSZ\LﬁC'lFJg\?/ dhe "%a%?’wgﬁﬁ\? F’Bim"éﬂ individuals
(ad easdcrib¥® BIBdVRY Swhbn exBiBI @@V@i@neuatos&f drhesakly Velrrhosis  (non-

deggn%é)nlsg’relda H olgugshcocr:lgss( %I Iess) rr orxgrgergdvar]:ced 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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architectural staging (liver fibrosis) by at |east one
poi nt. Grading and staging of the 25 histopathol ogi cal
| esions of chronic hepatitis are described by Brunt
(2000). The present invention also includes the
treatnment of HCV-positive igpdividuals (as described
above) who exhibit severe fibrosis or early cirrhosis
(non- deconpensated, Child's-Pugh class A or less), or

mdllﬁtfo% afi‘«(lw?p%’aeﬁt lifve@aGdre In( Gmpm%bﬂﬁﬁ@rﬁs ﬁhlvidd:al% E’M&Ble for
s B or due to chronic HCV infection and wh

| as
treﬂ@"%ﬂt MR the d'é"émqseOfﬁFF é’PSt%mt'"Ve\V'F'?’h pre pallenfRewth \ﬂF?WPensated

cirfhbbls @ithkAGIES] ndireatatichs, m&muiﬁg p@ﬁémgwuth t4l &dv@héed liver cirrhosis,
o IFN—- sed therapi es, contraij ndi cation

EF Aaiing lvier t'ﬁ&?’?'?@ﬁﬁ'%{‘r "ér?B@d%“iF‘én‘%’EbQﬂ‘m?’H?’eV‘Q%’ld”a's

suiri(% m&rédtrﬁ@ntl wWith tHedmainedviof khesing@@at vertioh intM@é patients with
fibrosis ag 8rdn to the MET/ VIRSCE;E;{S, @@/Ste are
rf fi

mildgf fegfegs fasisainfiuAingihese Wik epdy RRd 2 in the

METAARN LudvAgeBhd Seheldt RbAR] spstbrag oresthges HNdi vt dualthe Ishak
suyitabj e for treatment with the methods of the instant

SCOHISNBBN- ar e patients with deconpensated cirrhosis

Wl t Meakireheat ot mayaael Edtfed ld&tl |eL§{3 b&gtﬂéainl atrd Sas\éb)t or the
ar - advanced liver cirrhosis, i nclu t hose

q”ﬁﬂ}\tﬁ?tt‘ﬁeneeﬁer’\)@?‘t"t”r ShsPROIRE oATIBAtransierasy (Wi PM@F‘OXG" phosphate

acwaﬂeudl iMERUMani sstumi dral plabmaubh aﬁﬁt@mé@ﬂ bﬁ@ﬁﬂswnéndlyzbfs as
t he hod; f t he | nstan

t |nv |on i ncl ude_patients
ORI A BIAD 1B gr S be AL D mrtrastiiog s RSBOSIEh
ear e phtiris that ot to BeSreatednA aacdraartd@awthl\tﬁaewsant .hwalwol may
and Scheuer scoring systens; or stages

hayg@ highhxius l9ag $ueh %Sygﬂe?n")ra' RBd S ot of i AT h%ycoa@s/m'

sert. Viraflo8¥ s Redburde § NRiddth¥ 'qhérﬁltéiﬁ/%%ﬁséy%rdetsaﬁ)ed]agove
quantitative determ nation of al anine am notransferase

wi t i ﬁyﬁréﬁﬂﬂéle"ph?@m{ the patiept,/Bas ahigh viralaad SE PYeR %u’deG
copikdgaie on aut omat ed chemi stry anal yzers as
commercially available e.g. as the ALT (ALAT/ GPT)
met 168 P@P&fé l‘i’@aﬁdd@ ﬁé%‘trﬁ%@? withrtge ﬁ’éﬂﬁe@h'ﬂge’ttﬁatmaa/r r@vp@nbegarly
vurblb&i@fr&{ﬂ)ohéb O LA ARGSaNRY Dirdi RespRheS BUR.I1 Nvent i on may
ave hlgh virus |oad, such as e.g. a viral load of >

104 %VR”> ‘asupsd dierein, isgisfinehas sy wpg deglingcerahsenrs af HCYAGNA
frohPbd BB 4 19-v€bek§'§ﬂrﬂ&tﬁ1gﬁt quantitative assays

escri bed above. a preferred enbodi nent, the patient

has “@VR. g used b¢relno§cﬂQﬂﬂ6<b@%H1€26b$eﬂQ¥60f dﬁm‘t@%& HCV Rida in the
seRt b6Miatith&ahedr {r&tﬁ%ﬁpéﬁf‘gpﬁlevgnﬁrbftﬂew&k%% Qﬁ)serv%\?ﬁ period

I nvention may have an ear vi rol ogl C response,

(dtmngavm@s&arené go Veafment)eype)tﬁgaimeskmay be eittropi4,or 48 weskss|
her % mab:%ﬂﬁ 'ﬂﬁ'adsl% détd %olo%gerﬁiﬁ@ Wh&ner a%ﬁ@ﬁlqg reWom

asel | ne a ter tr eat nent
H%élnmgn Huemi studiesswife fiNyalgha end nba\amrsérlﬁ:lanwn hat E\élRaSDhlghly

pradict VEM VR {)ﬁ%geﬁ&falﬂ MG Badis ot BE #pp8). of treatnent and
at the end of weeks of observati on period
In a further preferred embodiment, the patient has a sustained viral response.

“Sustained viral response”, as used herein, is defined as the absence of detectable
HCV RNA in the serum both after about 12 or about 16 or about 20 or about 24 or
about 28 or about 32 or about 36 or about 40 or about 44 or about 48 weeks of

treatment.
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(during which there is no treatnent). The treatnent may
be either 24 or 48 weeks. 25 SVR is currently the
standard to determ ne whether a patient is "cured" from
HCV infection. Fromstudies with | FN-al pha and
ribavirin it is known that /R is highly predictive
for SVR (Strader et al., 2004, Davis et al., 2003). In
a further preferred enbodi ment, the patient has a

SUS‘IF:NI Bed, vt %\aJ/arfaﬂﬁlﬁthéﬁﬁ functisHat ddrivativeY idcile FraGRBRAISEr fusion
used hereln is defined as the absence of detectable

prq:;gn Hereraaying 1F-betar apiiviBotis PReferblyagdiinistesed sysigmicaliv gind

pr&éraﬁ@owbca@n@éuﬂb@Hﬁnt%&bulaﬂwLlhtré’&n@lél arpsderddl @ég |n slow
about 36 or abqut 40 or about 44 or abo Ht 48 we

relg@%{quw{a |0|1@ mtqu_eB%lfsa oral[, |atr@c5?nlgmq 'ﬁoplca rectal and

intfaABSAlireUled ardeildonaitHity the prédant RivértRanent or fusion
protei n thereof haﬁl,Y%fl FN-beta actiyvit
c

adn? Y Sthsr depraprytis iggpious faute ff @dmying %trﬂylon n?aryeglgc; ge used,

forsemm@raa@mhoh ﬂfroug’lfl éﬁfﬁéﬁﬂ%raéﬂdbthdhalt fs%d@é rasalby gene therapy
trans el ease for rruI

whergin 8&&‘1&& ULO'GCHPa?"m 'HG r“éF‘c @L'P%{P IS %?JP'&I?F%F Vg"pﬂ&?ﬁl?"" (e.g. via

a \Ie@tbﬁ')abvhlcﬂféﬁuse'@ IFRibetNRD2l expriss &S ad §eo?ét§@|ﬁ/\m&l n the
ot her therapeuti cal

ent invention
D £ TRk bpta.fun b PEnURLSH R 1 PRarTaEr e R RN ee. {easiher with
a rffﬂfmét?@ﬂﬂ&ill? a0kspRaLN Earled, Brapiafts opiHehire] al  or
tissues or wher ei n

endgt hel i a b ene ther
g'gﬁlc&fﬁﬂ%d%fnah?rﬂ@cia KL Eﬁé@ﬁcﬁ%abé%rr?/ Sninggrly té’de'?‘ES’"i%és any
caﬁ@t IviHidh dddsthot Wtéifer@ with €Feétivendddl ¢f iheCBibRERall dailv.ae(sfahé fctive
be expressed and secreted in vjvo. 10 | FN-beta ma

I S RS PG GKIaPReceRSt EnER o SPINAGref. Eor Sxarmile, for

pafen@RalnRImiMbtrdtionathe 'h%f‘ @ﬁr@t&id(fhbw bélfiﬁﬁhma&m ifl aGdHitf doBAge form
exci pi ents or the finitjon

for. 'B'ﬁ‘étf‘%?a'e eghicteg|sugh é‘:% éélﬂtealﬁ’leét‘oqess%'aﬂt S?B"‘e%%ﬂﬁ 264 Ripger's

solu@sr.i er, which does not interfere with effectiveness of
e A O el G o O e S TS S Arec,
IFRBiarExeite bR Anti-HOV &fcp! €, for 15 parenteral
I he ctl\/e rote

d be f I
anmzl'nlﬁsﬁtf’%gé?loo jistese asf%ﬂg ] %‘Ht'PE?na‘?sﬁsthrﬂ%c'P ¥'gu i '?VG"'V
deﬁéncﬁraj U, a derety @ﬁacta@ iciuding IERIbeta ghawmatekiritig properties, the
s . .solution. “therapeutically effective

r°‘5?rr9u ﬁf‘m"b?"a\t'm paieqt F%"d§l98ﬁ apd aham,ﬂﬁ'smsr% 398y bgdy weight,
hehltH\shes, fex@éhgb\‘ Syrﬁﬁtoﬁf&lt bori'd@?(feﬁflf ffééﬁhentgofrgdil%nd?%ﬁﬂ@atment and
m ni stere assln e or [ oses
anﬂa?nﬂtm?a e\RF‘P?"tvSaF‘{F te&’e‘ﬁ'&h%ﬂ&"ﬁ%ﬁ"& W%[PW‘&?*&P"&‘ established
dob&dd rahges hay be'deteemihEdNbY Boge BiRsdMaKafet | C properti es,
route of adm nistration, @ﬁ&éent condj ti ons and

t he
Prefrapd, degss 279 egimensyin agg 8fdaB%| heyREesent igyention are sglected
frofXthefrof csnsahg B8 ,120MINCUA high of IFRRBETE firBe tifiee GURESKy 12MIU

e dal; 2¢ M 68 gike) ThiRe e PorbDy 200 Rperie daly. 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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25 dosage ranges may be determ ned by those skilled in
the art. Preferred doses and regi mens in accordance
with the present invention are selected fromthe group
consisting of: 12 MU (44 nctg) of IFN-beta three tines
a week, 12 MU (44 ncg) daidy, 24 MU (88 ntg) three
times a week, 24 MU (88 ntg) daily. These doses are
preferably adm ni stered subcutaneously. 30 It is also

Pr eﬂrﬁérﬁcﬂlﬁ’erté?ntﬁﬂmléﬁtﬁﬁbetb%b&ﬂh&t@bd P Gondripet BaAUE wekks, or
once per week intranmuscularly. In one enbodi nent

n°|'mebglaa qt;é”%ﬁn?ﬂ@t'%’l‘@ﬂﬂfaé‘r 4weqksast 8 weeks or at

| eagd aJpZefeme@ kmbodithent IFNLB&aNE admiHMQeheaBot abduloBedebks Ssuch
adm ni s}ered or. no | onger than 48 weeks, or no |onger

as forgyanple @ Eraimept schedyls f & wasks: 24 weeks. In a
ThBs&£E6HedBds %P:Ejﬁ&!ﬂaﬂy piehéried whis IRNLBERI i gReR Gub&Utarddl, in

24 weeks, such . gEor exa le a treatnent schedu] e for

paBigulap wheh rgc Nsta iss &?’ésb%‘%”ﬁ’l?e}‘ ¥:| SHCP 3t By Rariigylar
cHégerivddMebhitnark IRN-¥6m@ 1ubcut aneously, in particul ar

when rec inant |FN-beta is subcut aneousl y

as HHG Q&né)‘tsﬁﬁ a2y &Eﬁ@"d%’}’%@d’q‘f‘%‘?fg‘?ﬂ?ﬁﬁ&ht" ﬁ"iﬁﬁ"lf’é’trﬁ'ei%e E’"“
eff@&tﬁ’fedaldbl/auﬁiwaew rREFIR. BRcidv Qﬁsuﬂkeaué/rltcé@i%lﬁi@tﬁéii%n9ban be

in sustained release, form effective to obtain

PefiyEiededt Aedqsree WhiRh: isntPeoparagHess ham OF QFﬁaFﬁ’stf‘?%tth%ﬁ@t'a' or

préddusdse 28mpRAdrod Eedidiad@psage which is the same,
| ess than or _greater than the initial or tFrew ous dose

adniRioEne fetfehsT RRETE abadimittf the MEEY MyFHgn PoreameR) Mith BN-beta
carmeeb@leﬂ &dth ervbedintrént draf. Atdeempilesehdntiviav@ay in G tiefi@ent of HCV is

nb&vm%%g mgqmdg\ﬂngl ) Ibi'%the% fhow%&ne %telﬁgﬂmh% q‘fvéﬁ%etnhanglﬂg LJLEI n e.g. in

antirvir use antivira
ﬂcm@at%?ea@ndcﬁcquwﬂn@rot?aﬁ%@wpfﬁ rinh{biorp efhedidk: @eengmali%yolymerase
(Rm; an@hélRdse Mhibighss. BRAWnEO bR b Sﬂnﬁrﬁgtéréal suﬂunantecmg1§ sépa@tap BEsBduentially

are in 15 W/ k
wif feordhinin P b sioh ot 4o i B st i B s O g bet
sucRBotkapandENtalphiNAd [N -yhises. Ereeefore Rd Iﬁj)lghiyl prefepted @atdediment, IFN-

be{anlgl F% aorn cOrHt;]r%ch%n quHS?b% { obl%eafli'w tgnbttéc' t erﬂ)avm pmay be used

neous separat e rseque
separateiybserqaemtlallﬂt- dmatﬂtane@wt;h Ribrawiriv imrag| prefemgls bﬁmﬁnmhsteredb erally,

an g?&&gbl&rpf%c}u{ﬂhﬁé LOSLR o FERP‘S‘P 13qd by @o%# Ho SnIL‘af]o'&gF‘?zoo or

Ra -an
abbutdi30§ opalmiué 1468dme mbopbrmﬂer day;Ne.g. bmsa aingle doeedr |nrtwo separate

do snm éjhl)p %re B%Iélgor 'cprﬁ%/:gﬁrelgl 8 g, %E)hgquz rﬁq éear (gﬁ%{/]gor Vrlltr\/\}e%hlng
less |thaml abauteKﬂJ@Iayld aBbthta\ZDGi mg peagtaypfoepatieats Weighing more than about 75
k adm nistered orally, and preferably at about 800 or

9about 900 or about 1000 or about 1100 or about 1200 or
about 1300 or about 1400 ng per person per day, e.g. in

a singl e [ | e It i i.ahl v
or ol o Gafcendh ik bEBeACHPERER rpRREGH mythd Brelpo an
HQV pafectont onmpghn@gadmlestermbaan aéftamtnve?t‘arkgjrmncf ddbeta, or a

Va%%tﬁginpﬁfncgg}yal fdgFianf%,i &%3 f%h%m Y fdgpgnepr%&w th%pé)éfthaving
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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25 kg. In a further aspect, the present invention
relates to a nethod for treating an HCV infection
conprising adm nistering an effective anmount of

| FN-beta, or a Varaint/nmutein, functional derivative,
active fragnment or fusion pgptein thereof having 30

| FN-beta activity, together with a pharnaceutically
acceptabl e excipient, to a patient of the Asian

comtﬁéti&lb QRd \sbitldAs withbutepaHing Rerhask Ypifittanascbps 6ff the irvBntion
ore. Having now fully described this invention, it

anwtho%é"d@‘rﬁrﬁx@%ﬁ%’%'oﬁy those skilled in the art that

t he vaIgBhis dveRfONRRSsk wemS&Mbbbnm c&méf?tﬂﬁ \m&ng&cm& embodiments
con ratl ons an

ui val ent parameters
th%‘%ﬁdF l"’f"ot??su’\%efsmﬂﬁ't %Féb%iranﬁtae P? gﬁ‘f‘?fh'@O Eﬁaﬁ?’ts dRig applisgtion is
intéHdeti k& covay anyt Vatior Gseél dr ABatations BPtheMM@hiicEBGHing) ih general
b B PG A R S oS ) PR decbbr
cotB ARthintkAewin bhélstdntary pragfdeakiing 1é aftis Whih tHEIAVdntiembérgits. and

o5 DA APBIRG o cRSspteL RasPRelre ST ARIHIA the scope o

the 4fpeAddddaimé.n general, the principles of the invention
and |ncI udi ng such departures fromthe present

di s&! Jelgreaces; citjd, Aerelfy dnFudingnighifal Artic!gs 195 Absiagh Rublished or
unpdblished O. Beorafbfeldrﬁbatéht @Pplickson, RYGRL 1) SN oPRFdigH p%&erﬂ@ er a@Sother

be ap dtothe ssenti al  features, herei nbefo
refer @%cerso? 'BF‘PrB%teF’ %Yt’ﬁfére&% pereig; incluging afh Hé‘ﬁd@&'es fg”res
an@ ket presentdy .AltHe ditedl FIFErBRARS. AdditRAallyethe iehtireicbftbitd bftBie references
ournal articles _or abstracts, published or

citechythin the Frigrenses citegt hergip éfeg‘ﬂsop%ﬂt'éqjﬁ incasprated Py Bferences yed

U SReﬁJrerfc@ rekribwnAERed §te|93' coi¥énfinaPihethb@® Q&&) Eﬁtfwn MAéthods or
tirely incorporated reference herein, includi rgotlon or

°°’é‘{ef‘t"d‘é{ anetiogls| issnot anyy ?"’é!é an, AMISERR ateadh AERPY: ndgSH

enfboliifént SR BBSRSinvélidh Is oﬁsa:@béd/ tanhﬁor%Uggds%dG@thb@élé\fanﬂért
ef erence ci.ted W|th| ef erences ci

t he
her Jf‘ﬁ foseqoing| degcripfen ?fé'i“i‘/sﬂeﬁ g?%{ gefs 'ﬁoé‘ﬂ'k\!r’%‘f?@lsthe ggneral

nafd®f ef #8asvehfiork thai\othemlt dzad bwap;ﬂﬁn RAGWMEdHd WiHi trréE:t,mlo@f&he art
convent 1 onal

st known S _or tho
SRS LMD B 00 cor cOme L] onal Rt o b0kt for
va@dﬂ@osbplr@mbn @licH Bpediiceambddirhénts NWitHont luﬁdtﬁi eefmeftation, without
tayght or, suggested in the relevant art. The foregoin

deprrting frofjtisho r@' 1ran<sht ef e PresepbRyeRing s Theraforesgich Lﬂdla?t tions

and fmmﬁcaﬁdhe ag@nfvér@Ed t% dk (LjWIﬂhanﬁ?thH%n:rEV@ﬂf(anél of ba@waqér{t@ bSthe
can, in ow edge within fhe ski

d'SQ'@S?q ?%P‘i?ﬁﬁ?{és tb%gecggh[hgﬁ achigg ang @upé?(@r%ﬁieé‘gedd"lef% itls t° be

unfg&tebdihat the @ths&ol@dcbrft n‘g he@ﬁﬁ@‘forftlﬁ& pUpdse®i Bescription and

a cation s ecjf] odi w t hout un
"%&S@}'tﬁﬁ‘ﬁ%?‘é@u tE?F th%\fet"l"?l?e ay 8%65??‘%0 YPF%H’??@" %&$‘éﬂ“°" is to

beGREBRIEd 8 thé Blﬂlleﬂrdiﬁ?s%ﬁﬁn light 6 @achuﬂs%rnafgardancesméénted herein,
di f.i cat S are | ntended to be

in Gretiiaton Wi e KR Haoeh of oae GLoTanars Kl PADE LG of t he

di scl osed enbodi nents, based on the teaching and

9 G 52 SNAY, VAL Bl RS REB R T 1a
(REBIFPPSRERAPHAR ASIRNIFATIENTS WITH HEPATITIS C: 12 WEEKS RESULTS
FROM A MULTICENTRE, RANDOMIZED, PLACEBO-CONTROLLED TRIAL
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not of limtation, such that the term nol ogy or

phraseol ogy of the present specification is to be

interpreted by the skilled artisan in |light of the

teachi ngs and gui dance presented herein, in

conbi nation with the know egige of one of ordinary skill

in the art. 30 EXAMPLE 1: EARLY VI ROLOG C RESPONSE OF

| NTERFERON- BETA-1a (REBIF') THERAPY I N ASI AN PATI ENTS
o%&weglEPATl TIS C 12 WEEKS RESULTS FROM A MULTI CENTRE,

ZED, PLACEBO CONTROLLED TRIAL 21 (njectives The

pri Wﬁ?)P”Eﬂ?ﬂé@'PJP‘até’eoqf the, stugly WP iReyvaustegag Gﬁ'i“@ar&rfbe effect of

.nt&@érs@betatﬁetoe,m&%b SH sudtdihé& @uﬁﬂ% Rbanska(SVir)hh a@%hopéﬁants

sust ai ned virologic response ( in Asian pati ent

withil -2l nbRy iR SRR HNARRCHEIRC heRAlEs GHF%'PB hepatitis C
i nf g6E irRdn sécJﬁaaryTabjectﬁ,@C&rtﬁ@Emd9h¥a%cw SRl fle BRE coingdde the

was to eval uate and conpare f
effeqtiof interfesan-belanlate "?tSrf‘i’rﬁf"@P?eeT%/rf ihsirig CPH‘bI"aF'?’bS’\‘/ PVRn

ConchB eﬁthé?nsééan@{ﬁ objdtfivéd BEtheS S dfey t&RAIGhIeVAR 8bmpare
study were to evaluate and c

|nt13rifﬂr@r,1-pg§ao1,g peq)aqlq_c&bp@ng) b)rjptge‘gqga %1 ay)’lbavmn combination for the

effeb SRSt Al viral RAH laha\élefakdhce Oabhlﬁéltarrmbtrfaﬁéfeﬁdés (ALT) levels,
effect of treatnment on viral and cl earanc

livey higielagy: Rl st salelyaad éfé%rablmﬂf trpé%%né incjyging K}%ﬁmatologlca' and
bidth&thrRaPsitamaRes Afieths AEeSIdprAdH of RbFaRBihg iahlibdfes.

treatment, including haenmatol ogl cal and bi ochem cal
par Ahe cerrent grampleeprenddes the Aeswts fpman anakhisismige response after
thexflst P2 WeBRs of REatmaht BétveEX HBInRrRFMNBSIES atdiud 8Sd! tHeSplacebo
froman analysis on the response after the first 12
g"MPeks of treatnment between the interferon-beta-la group
and ThBgufthine§ Nival réspBe, VR, Wikbe B94IddtBE At tb'eAl of the 24 weeks
response, SVR, will be evaluated at the end of the 24
treqgeaed PeiGd at nent period. Materials and Methods Patient
Sel ection 20 Eligible subjects were Asian patients who
had never received interferon and had the foll ow ng
M . age greater than 18 years, ALT |evels
bet ‘pﬁﬁghtgegchb,{res and 10 tines the upper limt of
normal on two occasions, at |east four weeks apart from
eac Fligiblgsubjegistrare Aﬁ'aﬁé&aF'%s ¥hohead I"é&%rtregq“f@%&(fﬁ@"aﬁﬁ‘é had
th@bll%lh?%ﬂéﬁ&e\’btﬁ '_D/géﬁl%at@ﬁl@éd {8 Sedrs AI[‘f ﬁa%l's%tween 1.5 times
denonstr at ed assa PCR, l'iver
ang|1gr§|§y33(tm UpRay Ilmltﬁa\mma@g tgﬁ@ﬁpﬁﬁ?f]iﬂ gttlgapséécptgg\{eeks apart from

eaEl? BiheF, SithfrCh périddedtiat Yakhsis HoptisCandeR 3kekhifg lencéﬁé I?éfaﬁtls C
for exclusion were neutropenia (neutrophil count

infdion cenanstralpt 1y GVRNA p¥asab ISR, G Bvey HioRek (W year
showiAg h%QQogP@eﬂ fé“a‘tmb§ cOdidtériTRiiR chronft Kdpafdd @i ne

concent I on above the upper limt of normal; a serum
al pRéitariat 5 rochisioncwakee AeYERRepid (neutrophil count, <1500 per cubic

millimeter); thrombocytopenia (plate count, <100,000 per cubic millimeter); a creatinine
concentration above the upper limit of normal; a serum alpha-fetoprotein concentration
above 100pg per liter; history of hepatic failure or immunologically mediated disease or
severe retinopathy, chronic renal impairment, positive test for HBsAg, IgM anti-HBc or

anti-HIV, clinical evidence of liver cancer, or known and ongoing alcohol or drug abuse.
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above 100pg per liter; history of hepatic failure or

i mrunol ogi cal Iy nedi ated di sease or 30 severe
retinopathy, chronic renal inpairnent, positive test
for HBsAg, IgManti-HBc or anti-HV, clinical evidence
of liver cancer, or known aggd ongoi ng al cohol or drug
abuse. 22 Study Design This phase I, nulticenter,
randoni zed, partially-blinded, placebo-controlled

stadyD¥sigas conduct ed |n 16 i nvestigational centers at 3
couniries - ong . and Si ngapore betwe

Augl8is phrse Hhdnglu‘a@tqoaandqﬂa%qderﬂas't%rbén%aq'agﬁbs-contro"ed
stddw&r@omdctb@ int 6 mgﬁga‘ﬂf)néﬂdeﬂfé%jattﬁ R8lrReY — Thif, HHRE Kong

i nterferon-beta-la (Serono Rebi f 44W§g subcut aneousl y

and s SingappPree beWReS AuBusteeR0F 1and) )Jupe RBP4 cBatienthawere equally

rafdoRESIE R 92 Wadeks Wtoblinae® dredimdiRedt dither fabiféBh-beta1d Serono,
i nterferon-beta-la group continued with angther 12

ReRiefdmeg SUREWARRAUSH- 6 dDTeg fiMmeat Rniverl| (iWhedr Rfaceho. The

tredsdnts vidre Qhﬁ)ﬁﬁd’éﬂ ia wétki Hd palfaits aRt fhe' ﬁitérfé@orpbé!‘éﬁliéo group
group who di not have viral clearance

Com@d tw'@aan@&w? veeke ghistarterorsbetaria; t?ﬂagf‘?’g rf ?J W“ﬁgtbd q4aweeks
of 6[§%rr\‘ilaﬁi@n pBﬁ&! fPafidiis th th%%b@@%&vr{osﬁal nbiWHRR ﬁrbf@éar@n%e at

week (t and ribavirin (orall er da
wqggﬂ 2e\m?r§ t{;ﬁtqﬁ]w% a@om}gnq@@n SHhdnte gn-p@tap@, (%5 b|f 44mcg
sub@itarfRIdLS (st) ﬁﬁeé‘ﬂﬁne§ PEr @éemw?%ndfr%b.ﬂw&ahw 1aéo mg;q&@?fd% for

observation period. SVR was fined as the absence

pafiente weighing £70 kanand 11200 &g Ber davoior patients 7573 k) R @4creeks
foll%?(/e%?bﬁ ekt B?@Js‘é%horﬁ’ﬁéﬁ&d and at the end of 24 weeks

obServation period. EVR (Early Virol ogi c Response)
was SYE wae definedzass the @bsense af glefactablNACH\RIA in thezaerum both at

08 o 4 S hckfoRF R of v 608 UL AP St
pepied-t i ci pating centers approved the 20 protocol, and
al | EW IEBRY ViBlogi¢! F@é‘éﬁ)o%é)tv&a%rbéﬂﬂé&’%\E%dree@cﬁéﬁ'?ﬁ HCT,hﬂNA by at

st udy mas conducted "according to the guidelines of the

least 2 lags aftebthe dirst fig waeks pf treatmentrompgrd wilhbaselineyvi si on

of  EREUinGiitlftinaP!refd é@CBb&r@§ ofvtl"nre(’lpgﬂlﬁlpatﬁlnq Qbhiefd oaﬁ)'prved the
assessnents were perforned in a central 1aboratory. At

prajeenb| andeall patignigarevigesbwrita iefarmer cpRsest Thei siudyawss penducted
acEAHr{gth Y §dlidiRks op t@%ﬂaraﬁ&'ﬁof%@ﬁﬂt and He\adphcdliey Br%wsmn

fication Kit (LIPATM, available from Bayer under
Ofﬁﬁﬂdcimediﬁaﬂwa%cordlng to the Manufacturer's protocol.
\Byg pas quantified by the branched DNA signal
anpl 1 fi gati on assay (VersantTM 3.0). HCV RNA cl earance
was All etirelogicrasgessments wers perfarmed in jayeentieBlaBortgry | A0paRdline,

aefifgaRs, welp b ity Aic o WRIRRE MY 2Ry B VR Hov
Genstyget Amipéfidation Kit (LIPA™), available from Bayer under Ref. 128448,

according to the Manufacturer’s protocol. HCV RNA was quantified by the branched

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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virem a in each patient at the scheduled visit during
the study. SVR was determ ned wusing the results from
t he COBAS- AMPLI COR assay. 23 Measurenent of ALT was
done using the in vitro assay for the quantitative
determ nation of al ani ne amfiotransferase with

pyr odoxal phosphate activation, available as the ALT
(ALAT/ GPT) standard nethod 94 (Roche Diagnostics on a

Roc vablilenteht oP ALTI Wad deA@isihg the AR SRRS ABsHy RF thd quQﬁtﬁé’uve
The, main anal ysis of the pri rrary effi caC){ endpoi nt

defegmination, off plepineo@Miniianierase Wih SREORPXY U@SBB?tPo?ﬁtﬁ?’&t'on

avhifabltd ab Ok SAL T (AEAT/SFE1) Clandd WedtREH foar (lRshe! DRgnédYs on a
pe and center/country. The treatnent groups

RoPB‘f'/H{tﬁ‘g‘ ﬁi? K"Stfﬁ’ﬁﬁréi?l son of SVR 10 include the patients
random zed to interferon-beta-la versus those
random zed to Iﬁg'l acebo. Unadjusted | ogistic regression
wi | ASBRSSH e lli6RCYs supportive anal ysis. Adjusted and
unaghé sl ar@éi&’s‘is 6athd ?ﬁmﬁﬂﬁefﬁé&y tev\@p&mcts @es‘? §1é° éfFé'&f biARRAERent

interval wll ai ned. Secondar

ongt\fpavilhbe pleﬁa'tmq%wng/ gt Feeresiens usgeq foﬁ@aﬁ‘ﬂi"ﬁt"'w IRNA,

gth‘S’ty[ge,5 aﬁ@%bﬁtéﬁ@o@l‘trm ﬁ'ﬁé ltrléattnféni RFoups 18I rﬁélﬁ'&ﬁ@énson of SVR
poi nt. Secondary ef |cag¥ﬂrendp0| nts that involve

'"%nﬁ"é" patinpts sandoNized: By | pribefaslay ¥ersub|tasenfandopized to

p|a%gg(l,yzed using linear m xed nodels. Assessnent of
Saf ety Adverse events were graded according to the
nmodUnpdiystRe 'OQF@S’H?QTQ%'PV wHi {er parfergredo@s pﬁllfﬂﬂogl’{édawyﬂs

AdjutedNRHd @H2|usfeaniRis rétfb%taﬁdtth@twmg.aéd 559 dontiliéhce HAVENvill be
XA TY | TERIA MANUAL - Common Toxicity Criteria,

obtines Srogndary effieary endReints thabigyolve pregPtiapF at @ tigie point will be
anHIPQ&f Yilady ROt BT RRIcEY Endpirk yéééoﬁaaryt@dm@c} eﬁapm& that

an adverse event occurs that is not_|isted anpn
involygsehapge tfrom kasqling forysontigyeus vayiablas willdre anazad: 33'"9 linear
missVabddly as mld, noderate, severe, or very severe, and
their occurrence was assessed throughout the treatnent
per AS8eBAeNf 8 Safatyweeks after the end of treatment.

AdVeSE év%ﬁﬂé%ér’é%r@&ed b@@fﬂilﬁ o T nRifRAtNE BreNBLietPeliteAd as
puBlaramaters were allowed Yo manage adverse events or

ished aborthe NationataCaneess Institte wader &g e GIQRAMOR, HOXESTY
CRIPERIN RERIALS - PonsRYE Tokiity Bﬁﬁarlhn%?s‘idrgéto@rda‘f@ﬁ J@“é 9Wgdog,

to interrupt the treatnent two weeks for any
avaiiahlecag- WeaMorw §t99éfgjm?@BQ@HOW'WmmaW?@cbﬁ‘{’ Al ng the
patient from the study. Patients who discontinued

their assigned treatnent were encouraged to
f an adverse event occurs that is not listed among these criteria, 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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remain in the study for assessnent at the Wek 48
visit. 24 Statistical Analysis There were three

pl anned anal yses: prelimnary, primry and final

anal yses. The prelimnary anal ysis was conducted as
soon as all patients conplejge the double-blind
treatment phase (i.e. after 12 weeks of treatnent) on
the following 5 endpoints: proportion of patients

W t IBraRaed ahaly¥ist al cl earance at week 12 of  Treat nent
Period; proportion of patients with ALT nornalization
at \lBele were diree planned analyrent prelipingdy; PRy A0d dRalfyalyses:

vir arhelpfaémmﬁa@ rana%@lwasec&fauma kaslgoda.f as! hIE phfie complete the
Period. The primary anal ysis wl be conducted as so00

doyhle-pfind dfeafrn%nt, H’ﬂaéef @@orﬁﬁﬁéﬁéf’ T’&eksbé’f i tegfreeHi g the f°"°W'"9
eng8poimset ed the study. This analysis will be perfornmed on
patl ents who have HCV RNA val ues both at study weeks
24 &nd 4Bropgrtionhef patienéstithr eeraelpte ¥imlt gearance “at week 12 of
Tréd%gﬁtfpér@ar beta-1 a. If a patient does not have a \Wek
assessnent, then the last 15 non-m ssing
posl‘ bas Bfopagioas e Patients with | Alge nesmalization twveak 1eh o ethe

Tr&fbRiBetiod! #fiom zed to pl acebo, who are non-responders
at week 12w || be classed as non- SVR Those who are

r esponderkange inwie loe@ figm bassdine faweekd! 2ef TovamenhPeripsl.
d t i , i I t .
e e

respon suggests ot
pafignts have lsemplgtadathesstuPo Ths amalysis wilhbe perforNmd GvRatients who

ha% Riev ﬁhﬂc\%ﬂfétsr@ﬁe%{d&a%fﬂlggksaﬂ taﬂ@ 48 %Jr tﬂ% \Kggﬁr#%?ndg]{nized to

Ccl earance a acebo treatnent
intgif%tgrebetat‘raedf aenatientneasis ucﬂ)havarajV\tﬂeéaérf’aﬁwsamebtotthenem last

|
nof ind pdspBaldifiE. Seegtbp IR I be, "G TNEE, Thifsg “tnts
raraiontlm toi ptacablo, \\Mhpmiﬁ ma+resmndﬁﬁsmtawlbo12( wélttzﬁ glassed as non-
S\ﬁgswe\f/plo al@,‘e%f)gﬁtf W%f( %%\ﬁﬁ BQQ:%SQ&I Qs %tVRI I?ﬁ"lleggq}ata is

ear ance at t
available at week 24 and 48 data for the responders which suggests otherwise (see

table below for further details)
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beta-1a of Treatnent Period and end of of the Treatnent

or (bservation Period. Cbservation Period or at the
time of wwthdrawal. The final analysis will be carried
out once all patients conplete the study. Al data for

the interferon-beta-1la groug and the placebo responders
will be included in 5 these analyses plus data from

the first dose of interferon-beta-la to the end of the
observation period for the placebo non-responders (i.e

over to recejve

t hose nnfl ents who crossed

i nt
Res
scr
ran
i nt
pl a
pat

Si N

enr
of

Wi t
tre

Sunpmary of dg

LT reatryent, d
Greup 10 f

t89¥Ra and ribavirin in
Pat | ent Denoqraphics O

NemP¥Bt i on) .

t he 406 patients

cBlaggbo 257
dom zat i on).
br f er on- bg
cebo groug
ents enr
| ar (Tabl
Dl | ed, 2585
he study

tand|ciearansgtatbath engradup

é8) opgithe Jime of withdrawal7

hinterfergang
hbetarta vi r

t \éclpamnge Bgl%aéihepﬂtd
rhpenqatipe Paref. basel i ne

HfeY clepeange pt thejead obr e
placeBo raaimeant veekrl@) r ard ag@
anat

f@(ﬂh@'ﬁ@@@inﬁﬁéﬁ“ 12 weeks

C¥reipananseraheend
ke kegmeat (week 12)
dimgeefavithgrawal

TreamepbiBeniad{weehddlact grifom plgcetio-t he
dAnd&bservation Perigsd (weglkt ment groups were

patients 15
doubl e- bl i nd phase
Ints were | nfected

gMisHRY Clesrgieemt the end

&f Tregimeritieriod Bod epd of §f the) TreanentaBLE 1.

Phaenvatien Pstioder at the

11Ztbeta-la Blacelm (lvsnll ' ~=129 |fisepdf withdragval. Sex

Male. a (71455) 39 (ti9.0m) 18i 40 Fevt.ale 3,5

( 25&4% {%g ?ﬂa%‘%)zwgl%gg%n g(:ggl?{ieshl;l p%ﬁ?ﬁ% kﬁ%lete we sttidgl All
datafor gie grerferorsbetariacgrongiaaf e placehy rgsgpndera will 0O inceded in
tht%é Jrha y]sgg g)?@ @Qq}% 18& diﬁ}é ég rité)'f&)%r&)etg efolgf éngoof the
obsqualom period for the placebo non-responders (i.e. those patients who crossed

over to receive interferon-beta-1a and ribavirin in combination).

Results

Patient 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).
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27 Early Virologic Response (EVR) By week 12, rates of
EVR, conplete viral clearance, and ALT nornalization,
were significantly higher for interferon-beta-1la group
(92.2% 74.2% 65.1% than for placebo group (2.3%

0% 8.5%, respectively (Tapje 3, 4 and 5). 5 TABLE 3.
Conpl ete viral cl earance at Wek 12 FF' 1 -Meta-1la
Placebe O erall 'r=125 A=129 N=257 G a75..-iral C

ear Eaﬁﬁ@’lrologcﬂesﬁons\ée(E'VR?5 (75.499 0 95 (37. 4X%) tie
31 24.69 S '100 1?0? 159 (626x) Conparis

| Ft BY H‘é%f‘*l 32.irates| ofcRYR. exforlete \irah C'eé‘raﬂce’g?:’@/ﬁ” "°rma"zat'°"

we?@@gglﬁéé'rﬁ@ hléﬁétr%rr mteruo‘h bataly r&w(@@% %ﬁz%oksﬁé@uﬁan for

lete viral clearance at or at |east a
placglo QEP§23%, D% BOY) @@PWGWB@H‘%QS‘&P"%) to Veek 12
(EVR) | FI N-beta-h Placebo Overall =12S ti=129 \=2"
'.;ral cl earance ach|~cedl' Yes 116 (9'.1" -1:) 3
A@-&W%@‘“{%G‘%%ﬂceﬂbwﬁb € 99 1 s (97,7% 13(n'.
1% Enanrpartecof—tN-beta=tarvt—placebo04th—ratt+o
09.09 9'1%D ctal Uaiig inler altghta 453, 2s5ampy)
a-vdadlruc . vIii1UUL SU_DJUJ TADLE 4. 1 &CTIiUul y e I"\Ilcll yql S
ppllerecgral’ ¢ Ieargg{nc@ or>| Interferon-beta-la .
Pl.dcebo P-val ue| 2 Lpg,decredse in HEV,RNA|(n, (NE128)
(N=129) HCV CGenotype 1 75/ 84[(89. 50/9 27 81

Comparison

IFXN-beta-la vs glacebo

(xids ratio NeA
93% confidence merval N&
pvakue BIELY < 461

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

IFN-beta-ia Placebo Overall
N=128 N=12% WN=257
Was viral clearance ackueved?
Yes 116 92.1%)

119 r’-lti Q" o)

No 10 5.9

C omp‘ir B0

&O8.09
5% confidence unerval {144 433 3533087
s 111 @ =3 G0 < 01

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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(2.5%9 HCV Genotype 2 23/23 (100.0% 1/27 (3.7% HCV
Genotype 3 819(88.9% 0/11 0% HCV Cenotype 4 1/1
(100.09% HCV Genotype 6 8/8 (100.0% 0/9(0% Ohers
1/1 (100.0% 28 TABLE 5. ALT nornalisation at Wek 12
| FN-bet a-1a | 9aeebw Overal | og V=12S "V=129 N=24-, yn 8c
z Fmc 11 er_ 5% 9 {3'41. ~5%1.35:} tG*2 'I5_.
,0}: No 44'34.9% 118 Cnnpar,cn |FN-beta-la vs
pl acebo OdA4s ratio 20.24 950.% confidence interval O
TABBB.5. ALTHMRalisBticH sewadekli?2 001 5 Safety No serious
adverse events related to interferon-beta-la treatnent
were reported |[in tthesfidihst 12 weekS.. Si de |ef f eCéSran
observed were ¢onsis¥am with the Keiown saflety priofile
vwaf wednit. Q8L 200> het a- 1a adm ni gt ered subcut aneous at the
dc)%e of 44 ntg|ti w. 819 1Concl ysi onlfl'hé’ﬁanal ysi s %ﬂié&_f?l y

t i nt ePfBfon- bet 63
nn ant 'F'Ff\ni- o v ol ol trant A 192
P CTit CIT T TUL Ul VT T Al \.:I Cal alrte T al T catirciit VWO T L.
‘LF s g ropontion of patients with the

T “i:#’kt o- treat HCV genotype | infection did not

seeMb.affect |t he early wkfiahscl earance rate of

i pterf er on- bet a- 1 a treat mentossiAl t hough the SVR ofsos

interferon-beta-1a 15 treatnent is yet to be confirned

by | geg’c(er-term anal ysis, the current results indicates
Eo ble alternative therapy for Asian patients with

chr dloi seribepadvetrsesev@ntsielatdd tomterférsivdeta=1 a'ZtreaEhiSﬂ'NédElkported

Y C RESP ERF BETA REB
in e TRET2, KPORS| SNCR o\ P P TEReD R SIH  eo T Y gvpg safety
prde&SnteE@roRﬁsw_T&Wdiem@Ewﬁat tﬁ@\N&ﬁB\bfZﬂDncg tiw.
PLACEBO- CONTROLLED TRI AL St udy Design and Material s
and Met hods:
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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The Study Design and the Materials And Met hods enpl oyed
are as in Exanple 1. 25 Results: 29 The Pati ent
Denogr aphi cs and the Baseline D sease Characteristics
are as in Exanple 1. O the 128 subjects receiving
interferon-beta-la, 15 (11.499 subjects wi thdrew before
5 Wek 48. Al those subjects receiving placebo during
t he doubl e-blind phase conpleted the first 12 weeks of
The FtishtUSBMoghishif dridcthe Basélme)DisSask @HAktdriRA6s ¥Y@r=R in Example
anal ysed: a Full Analysis Set and a Per Protocol Set.
The Full Analysis Set was defined as all random sed
and treated subjects (i.e. received at |east one dose

ordhy Teb SUuPE FENR buprbhh DA B tp PG B ECaNR v lopore

Wenks4d. i thdseahbjleoiadecﬁdﬂﬁhg Rh@ébodﬂlrlag the duble-liibhdvehiase completed

tnd it 2 Fleor Sl TR bl Ry B i R AR P

Analysiat 8et aodbjaedles erotmcblaSehoThmJFuH Amahtsmc@let wasl definedsas all

rar%]fnilse%.cgndste%aﬁeéqgwg&é ,ger . %e?\%eg'cégﬁé ?$18%<? gt)udy Frledlcatlon)

whohaad:alﬂ leagtnarleysfficacyeadr, sakdy Gr%rwe%eaammcb oh Str)eaané'ntesmje&/mho

nthelFN—bet the
nap i VR o GioR nfta Wl ot W8S 4 b RO £ L o Sy pnalysis
SeTabl & n6n r&wnmry Tok FRrYRPratocdé Skt 4as déﬂhdad ArallysandorBised and
Per Pr | S t Pl acebo Overall z-s
"egfg X Sje s 91 Nla@u °>'§%J°r ?rog(’%@ \?OIJT?OW h Full Analysis Set
122{4 129 WAs SVR aa, i e; ed Ye . 34 (.66 34 (1, 2% No
fﬁ4§;734 4) 1'9, (I int ,0% 2 3 (S68" "' %]
Yonfidesurr rates at 1919851% 10 r 0% 2S" % 93% | SO%
Res(lés \Bbfe sihilan fdydothothe Sub jAaaIlysis iSet &ed e Glen Podto@e Sefl (TAbIE 6). In

o) 8 VBS54, 36890 1 S SRS Bl v, PPt v
Nob@ o8 fre sBbje8BYatdddsis@Mo. pldcebB 6Rermspariderd @thiesed8YR).or |,
JS nui uber of subjects iu she Fo | Anal e. s Set or Pci

?mhos-ci Set, SCR sustauted viral response (i.
Tabhlete Sosntry d’e$‘éle ﬁ&W@kHépFMmeI)@wSetwd Reo ﬁ’scntpml Seacs ?

Ma tTe sean at bot YWeek—24—and 4)
IFN-beta-1a Placehn Creerall p-value
Numsber of subjects 1o Full Avalyus Ser 138 129 257
Was 3VR achueved?
Yes 34 2065 g ’4 { 1 320
No 128 (100 0% 2 it
95%¢ confidence interval 19 1%, 35.1% Q0% 2 8% <0
Number of subjects 1o Pey Protocol Set jiEN 122 33t
‘.\ <z SVR achieved?
Ves g
Ne 133 (100 5%
25% confidence nesval 0.0%%, . : <01

IFN=mterferon; MN=munber of subjects 1o the Full An 15 Betor Per Protocol Sey; b\'R—sust'imed arsl respoase
{1.¢. absence of deteL able hepatits T virus ribonuclerr soid 1 the seruan at both Week 34 and 48).
Fovalue from Fisher's exact test comparing SVR between placebo and IFN-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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20 P -n alue fromEsehe 's exact test conmparin S~ Ii
bet ween placebo e IFti beta-1 a After evaluating SVR
as a function of HCV genotype and baseline viral | oad,
nore subjects achieved SVR, regardl ess of genotype,
when baseline viral |oad wagylow (Table 7). 25 30
Table 7: Summary of percentage of subjects with SVR at
Week 48 as a function of HCV genotype and baseline

TaBiefﬁlSuhmﬂaﬁ’y of pértertagd b‘fsduﬁjeS@twthS\VR af Bledk U8 aBladamdtidn of
ar t 8 N =129 eacnnge Ul
Hcsaiafnoétmnﬂwaf?'mes‘féral 'QM%A%WS)S%F?, | 't 3457 (172%
C~laen- e | 1915 (22.4% U 19 167 11 1. 4 f;.zuot sppe
201 3 13/33 (344% ,301 71 i1& +'c7 "vsen-. .< 1t1
fin+?P"a’" 0 11 11 t.1tXdai..u. Gennnplz6. 6 1/8( 1.4 t.d)
(9 11- ~9°a) L.elrut4Jsk&tisotl ger 0h=G3 (I"1 N=257
I_Basaqgwpe HCV RNA _ow val |oad 3//4F (53 5% O=
i’ ‘AW e ) with B 2hvi i al] |®%ad%tl:|ﬁixb\5 (1 . Q}ZE) a'
) JeemeH@V Rv' I T. A=t | epot ST (B¥ceng nbot A% | ri c
SFfSpPIet fer o 2 1 =rid[8er a+f x3ilfjeca iUl 114700
Flﬁilfm@rggl iy Sett § Vﬁsasf&bnec4 viral r e v i n1 @wtﬂ,l
e Geabsexxee cxf dettlet abl @ HCV RNA indtthe set| nrn @t
skl ¥ Mgk 24 and 48) 5 Safetly: Overall, (180
( 20w Ofsgs Ubj ect s exper iz en@ed sat |l east vone adyer sevoevent
ﬁl#ﬂﬁwllﬁa’?p qplﬂ-rl"llxn? C‘if ‘i ‘I\l‘r‘.{ dphtl‘tln‘xlﬁﬁ_ anTl: Pklp 111 15 Ebfﬁﬂtg
‘\‘\.’ = A&?E[]ﬁ ’ix1 Q@apml‘l:‘g%“ TEAY & A}i ﬁ?‘]\ '&L JX\'“R.—H%I méCt S
vvere romt e [FN-beta-la group (123 sul bj ects) conpared
to the placebo group (57 10 subjects). The npst
Sagadyimonl y reported events were fever (116 [45.11/6]

OVFE@J 2% ?I)guq;f;)g%@%%&.gﬁ(ggﬁ&éea %t %ﬂt cﬂétgo%g %)evv ﬁtac}d[nggﬂbé }j@lod

Injection site ras
of frabimant slefinethas the dreiatyentdteasiod sy 3k daysy Tsh@bp@ctlty df rsghjects

werd Froht Meblﬁﬁanelt%1? Wg@@ds Efe%fas_}%&%ggr%dptﬁetﬁlé %g—%g%f% group (57

assocl ated wt at me here were no _
subjegts) t e tost ngnmhelysneuqrsted events igre devaredab #nd %] subjects),

heg{i%@%%éﬂjw ng%ct §’S§?q Sgg (?IZ i?G ﬁ%igtlﬁ}géét%ga e ﬁiéch&n site rash

cer ur s ued / I oNn as a
(41 E.0%] stibjegts). dbo angjerityweare repasteslopie pukiects Mjoat theolr Nsheta-1a

grépPd iite lEMS bredflsR s 58 tSd Gith #Mtreatment. There were no deaths

reported during the study. One subject receiving placebo reported an SAE of a

perforated gastric ulcer. Four subjects discontinued study medication as a result 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.



10

15

20

25

t hronbocyt openi a). Mean values for platelets in the

| FN-beta treated group fell below the normal reference
range reaching its |owest value at Wek 4 before
clinmbing back wthin a normal range by Wek 20 of
treatnment. Al though decreasgd in the | FN-beta-1la 20
group, nean val ues for haenogl obin, WBC and neutrophils
(absolute) remained within the nornmal reference range
at all tinmes. There was one subject with a grade 4

toxicity .f the placeb
A SRR K5tV i U5 1 PPIED SRR 1 ocor doa.

Tabless: Sunmiizgy bhadverser évehistdueifg Ofe pwoibe of tleatimeal si gns. 25
31 A summary of adverse events (AF) iLs gi ven in Table

8 below. Table 8: Summary ofxiaduer se ewants duri naputtlrxe

\g}qglivggbwg,t shfi.eat ment 1FN-pet 3 »da Pllacebq er3
el OTSSt DI ect =. ) S>a e[ 1Z 1/9 {kd nthe

'\m ergpam@gaeﬁ ents a A ]
UI agvent—events UJ.J. J.OU IDU I\IIIIIU€| UI bu ect

SRSt g Adrerseevent r k. 44 2oy 7, 150 (7 4g)ws%
adverst. evens{ t} 1 (1t Spa? T 1 1) -1 Adve
@L\ix@r&tn.Ai;ﬁ@d}lﬁﬂ@m&s@ﬂﬁ“‘lﬁ@* ntj nuation of st udy medi

(e @@M@m 1 ((,’ SO a) +(1 dE(¥)) Adventwsamat 406
g & <) possbly
Ie ‘\ﬁ§‘ﬁ‘ q Gy medﬁ'ﬂ qtﬁﬁw "}f‘-‘—} iL aSSV‘i 'LﬁYPDE ?l at e—¥q §’ S hed’ J63 (53 4%

ot sV ¥

IIIEUI Cdl T OIT LZS \30 J.“Yq 40 (o1 UL U) J.OJ \064',) o}
i ons: The primary efficacy endpoint for the
Coq?@%éﬁ ion of subjects with SVR (the absence of
. d'EI’(eepIiradlrlyefﬂd@w Edpaint forttee g&rporhoatof‘éﬂb;bctﬁ&vlmrﬁi\lw‘ﬁbk ali§gnce

r s ha stati a f.lL,cant
e ERlanie HES i Tng BB ATVRET A dnd PR BE R mat 1 o1
. oThewby&:sttwtlithal&/gnlﬂlczthedlffEanbet(a dajegkogmodﬂﬁeﬁ\ﬂé)an the
g % . | rmn .
BRI b Sitlects Win" e T e ER st Taarau Post ) Gpperegyit
7 1] placeb\@gmepem%) clinically accept abl e and wort hwhile".
The dat.a ceed that outco st co I
o R ERBahs semelridre Fh oG oge Okt Bt SVR was
f @dnisigedabithicallp abédp&ﬂilé avw \gortrﬂvrrlg’acrhew%ata teh?éea ti&trotitddme.
W or unex te s observe et a- s .
o R FLaRs LRt ersh SR Ineiuad Trtiorm hoadehS, feiaue and
eihjeelidr sie rehdtibnglahers afeté Ko BON L URSxpected events observed.
IFN-beta-1a as monotherapy for subjects with chronic hepatitis C was effective with no

safety concerns.

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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EXAMPLE 3: SUSTAI NED VI ROLOG C RESPONSE OF

| NTERFERON- BETA- 20 |la (REBIF') AND RIBAVIRIN

COVBI NATI ON THERAPY | N ASI AN PATI ENTS WTH HEPATITI S

C. 24 AND 48 WEEKS RESULTS FROM A MULTI CENTRE,

RANDOM ZED, PLACEBO- CONTROLAED TRI AL An anal ysis of the

final trial data has been perforned and the results of

the FN-beta 25 and ribavirin conbination treatnent
Ta8le® Bufnh2fy SMEVRbeWecR hQHMIA LR sidport are presented

bel ow. 32 " Table 9: Summary of 'SVR at Week 48, Full

Analysis Set | FN-beta-la IFN-beta-la & Ri bavirin

Overall Ntinber of Patients 128 127_255 U. SVR

Achi eved? Yes 34 [26. 69km%3)167. 69) L@itehd?. 09) NeaQ4

mafed O bhimB5. 14] [ 48. 48, 66. 294 [35.84;748.34] 5 Bxanpl e
wasdbe 1 Mid.al Load (Figures 1 and 2) - Monot herapy and
Combi nation _Therapy with Ribavirin 10 The viral |ogad

. . . 4 g B 73, JE7.58) . 107 “4z. 08}
(quantity Ofwea Vi rus) in tiaeéa]mod at  Seatl 148B:POI Nt S1az (52 ms)

95%( 091 Lr_-ie ek 12’ 24’ 1% 5_4 iS 1= S _rz d dur.S N 48 3%
tE seling.. ve al%g),f% lg) JTBASUI.E, 1991, ]

e study l(Fi gures 1 an The nean (average) vira
| oad for all the patients in each treatnent arns
(rmonot herapy and conbot herapy) is given. A quantitative
HCV RNA test is performed. As the test has a detection
limt (cannot detect the virus if the quantity is bel ow

ceriia' ] I_evel% the viral load is given at 3.8 | Q'g‘:éo .
Exaiple, A Yirgl dapd (igiises | AR 7) - Monothershyand Cambingtien T0gtapy with
Rikdvirmur es 3 and 4) - Monot herapy and Conbi nati on Ther apy
with Ribavirin The ALT (liver enzyne) levels in the
bl ood at 11 tine points are neasured during the study
The @iral IBad) (auenityf wing) i Yhe biigd ahietipne gainie(bagpline, wWeele12, P4 3§i&A8his
me@@.!’recﬁdtidﬁiné e sk} gF‘iiﬁﬁ'%‘gl Jthﬁ eaqhe Fné@ﬁ(ta_@l_m_&je) QifdiMoad for all the patients
. ot.her.a n onbot her a . T is considere
n 4R PR R, (ho R T <aPRitenel fahn g iap i ghol ha et
is REPIFRENGEEE abtthap a Nteetion fimit (canpot gateit the YirusNitbe quagtity is below
ceﬂéﬁﬂ@v&)%é viral B82is 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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stlabéMtRet Bdpat&ibgp2004, 8b@), flunctizenal derivative, active
fragnent or fusion protein thereof having | FN-beta

Styyver etialy J. Glip. Migsobigl., F8A6:f I4ct4258-2866 medi cament for the

TaBBreébfTﬁPIl.fI@Jﬂhg@liczérilﬁéég@(él’)! BYso( 94, infection in a

TEati ent of t I an popul'ation who has not been
a

e@nl ¢ Gasireanterphden.f 28 JR40BHIGI FN- al pha) before,
WitREEHN LBCOE O diopRgl Bk pdsteom gppotype 1, wherein

eta I's reconbin a and wherei n dosages
Yoapefi etrabgAmehGliroPathble 1985ahnBs(8). 7Z85e40sel ected in the

I nsisting of: 12 MU 10 (44 ntg) three tines a
w135 | (44 ncg) daily, 24 MU (88 ntg) three
WOIOES3a7 week, 24 MU (88 ntg) daily. 2. The use

Lhg to claim1l, wherein the patient has not been
W@?@%@ZE with a conbination of | FNalpha and ribavirin.
WQ.01M3&3Use according to clains 1 or 2, in which the HCV
Elgé%e&'on is a chronic HCV 15 infection. 4. The use

according to any of the preceding clains, wherein the
ER2a7 &/ has a high viral |oad of over 2 x 106 copies/

Uédl,738,931
US 4,959,314
US 4,588,585
US 5,017,691
US 4,879,111
US 4,695,195
US 5,116,943
US 4,904,584
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10.

11.
12.

5. Use according to any of the preceding clains,
wherein the patient has a sustained viral response. 20
6. The use according to any of the preceding clains,
wherein IFN-beta is |FN-beta- 1 a. 7. The use according
to any of the preceding clai#®, wherein the functiona
derivative conprises one or nore polyethyl eneglyco
(PEGQ feties. 8. The use according to any of the

pr ecet | ai s, wherein the fusion proteinis 25 an
innunoglobulin fusion protein 9. The use according to

any. Q.Jse{ ere Eﬁ&%ﬂ P&a) \A%eE_errhUte mefuhgfm'nap%teﬂv%tﬁle active

adm ni's subcu n use accor di n?
any dfagnent pefedediiong pé‘Pth'fiTsthefQﬁft havingortpNr-Retgg activity, in the

tr eatmaguﬁat&@urléato‘f erﬂédllt‘élﬁéntr fob&ﬁértkébtmgﬂt o hefﬁlﬂlsu@ewrus (HCV)
to claiml ein the ri nis

accor
e reEthru §ramteYt of 15 Seian hobusutn a7 s 0o been freated with
or 1lintetferomiaiphah@FNidsna) before, vhedein thes HENVE S salectedfoum genotype

800 tP, JvﬁgrglmgFﬁﬁaretao% Srggorﬂﬁl:\atanN-beta and 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 claim 1, wherein the patient has not been treated
with a combination of IFN-alpha and ribavirin.

The use according to claims 1 or 2, in which the HCV infection is a chronic HCV
infection.

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 IFN-beta-
1a.

The use according to any of the preceding claims, wherein the functional
derivative comprises one or more p6lyethyleneglyco| (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, further comprising
treating the patient with ribavirin.

The use according to claim 10, wherein the ribavirin is administered orally.

The use according to claim 10 or 11 wherein the ribavirin is administered at
about 800 to 1400 mg per person per day.



