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20  implications for the future burden of chronic liver disease in the United States. Data derived
from the National Health and Nutrition Examination Survey (NHANES I0) indicate that a
large increase in the rate of new HCV infections occurred from the late 1960s to the early
1980s, particularly among persons between 20 to 40 years of age. It is estimated that the
number of persons with long-standing HCV infection of 20 years or longer could more than

25  quadruple from 1990 to 2015, from 750,000 to over 3 million. The proportional increase in.
persons infected for 30 or 40 years would be even greater. Since the risk of HCV-related
chronic liver disease is related to the duration of infection, with the risk of cirrhosis
progressively increasing for persons infected for longer than 20 years, this will result in a
substantial increase in cirrhosis—rélated morbidity and mortality among patients infected

30  between the years of 1965-1985.

Antiviral therapy of chronic hepatitis C has evolved rapidly over the last decade, with

significant improvements seen in the efficacy of treatment. Nevertheless, even with
combination therapy using pegylated IFN-ct plus ribavirin, 40% to 50% of patients fail

therapy. These patients are generally referred to as "treatment failure” patients, and include
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t herapy may include adm nistration of IFN-a and an antiviral agent such as
ribavirin. The terns "non-CIFN | FN-a therapy," and "I FN-a. t herapy ot her
than CIFN," as used interchangeably hdDernITiON$ he cont ext of previous

| FN-a therapy, refer to any |IFN-a-based therapy,.othgr than therapy that
i ncl d8es adm dihstera jteatuagnt fikace PE}tWBTSué‘?rn&ef“Fﬁnéf rﬁ%&?&t"ﬁ%‘?%‘ﬁ Mand | FN-a

conbi nati gn ( X d A gdjlgtlg - ePRVitei Y The
terns " nﬁqﬁlgﬁe?e&ﬁoaﬁcg,nglfé*%gegtg gvélr%q?’]zézgfntb\é%g ﬁlhd use‘é@iﬁﬁgﬂe%?Xangeabl y
herei n, referedito ab Fidnaretpaaideiss) orothocioitmbly sesporiedNo pravidusdhardess bubint i s not
limted to, IFEN-_  a2a; |IFN-alb; |FNa2C, .m {ygfrpes of nat.urall, ccurr.in

| TN-a, e.v§iom thebesppeulip gespapgeatas;not alﬁa‘t%"rcr JEL L asg Teapscrs RGOt

derivati ‘{ﬁegaegyi"%eg%ﬂ@g%gﬁwﬁﬁ%g Qrteat]}%t Wih rﬁ?ﬁ%ﬁiolﬁbt%xlaby ggﬁl‘%&doﬁdﬁ&tféﬁns ensus

| FN-a, as erm "consensus | FN-a used i nterchangeably

her eil§ WikdiapyChiible tA dorﬁbi'ﬁhﬁorﬁih@fh?y &0 McludsadnsiadtrigoreofTFNef and an
specifically to a synthetic interferons including I FN-cons, |FNcone,
| FN- con3,antiyichl dgentwaeh asasbaviiiit eof , e. g., PEGyl ated derivatives. PEGyl ated

e o U S parig o LABRIFSE L REIR DAL UdRSRYS: i LIRSS i
F eaponsel e B B e i Aot 34 hour & about
48 hour s thabpybth2r thay sherapy thbdutludes administration of CIFN, including IFN-a ’
20  monotherapy and IFN-¢ combination therapy (e.g., IFN-0. and an antiviral such as ribavirin).
The terms “non-CIFN IFN-0” and “IFN-a other than CIFN,” used interchangeably
herein, refer to IFN-a that is not consensus CIFN and includes, but is not limited tq, IEN-
02a; IFN-02b; IFN-02C; mixtures of naturally occurring IFN-o, e.g., IFN-onl and IFN-oan3;
and derivatives, e.g., PEGylated derivatives, of the foregoing. The term specifically
25  excludes consensus IFN-q, as defined below.
The term “consensus IFN-o” (used interchangeably herein with “CIFN” and “IFN-
alpha con”), as used herein refers specifically to a synthetic interferons including IFN-con;,
IFN-con,, IFN-cons, and derivatives thereof, e.g., PEGylated derivatives. PEGylated
derivatives of CIFN can be produced according to methods in the art (see, e.g., U.S. Pat.
30 Nos. 5,985,265; 5,382,657, 5,559,213; and 6,177,074).
The term “early viral response,” used interchangeably with “initial viral response”

refers to the drop in viral titer within about 24 hours, about 48 hours, about 2 days, or about

1 week after the beginning of treatment for HCV infection.
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Before the present invention is further described, it is to be understood that this

invention is not limited to particular embodiments described, as such may, of course, vary.
It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the

25  present invention will be limited only by the appended claims.

Where a range of values is provided, it is understood that each intervening value, to
the tenth of the unit of the lower limit unless the context clearly dictates otherwise, between
the upper and lower limit of that range and any other stated or intervening value in that
stated range, is encompassed within the invention. The upper and lower limits of these

30  smaller ranges may independently be included in the smaller ranges, and are also
encompassed within the invention, subject to any specifically excluded limit in the stated
range. Where the stated range includes one or both of the limits, ranges excluding either or

both of those included limits are also included in the invention.
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a period of tine is referred to herein as "a dosing reginen" or "a
treatnment reginmen.” A dosing reginmen of the inventionis effective to

achi eve a sustained viral respenSeeh DeefriPHONGHPEE IREGINIGoA M €at ed. The dose
of CIFNis generally in a range o?m?rom alltl))out 3 jriﬁ% to about 15 g, or from
about2® gg to Fhopeselb inyention provides methods of treating hepatitis C virus infection in

individuals having an HCV infection and who have failed treatment, e.g., individuals who
have failed to respond to IFN-a therapy other thﬁn consensus interferon (CIFN) therapy, or
who, during or following cessation of IFN-o. therapy other than CIFN therapy, have suffered
arelapse. The methods generally involve administering a dose of CIFN and a dose of
25  ribavirin for a period of time. A dose of CIFN and a dose of ribavirin for a period of time is
referred to herein as “a dosing regimen” or “a treatment regimen.” A dosing regimen of the
invention is effective to achieve a sustained viral response in an individual being treated.
The dose of CIFN is generally in a range of from about 3 pg to about 15 pg, or from
about 9 pg to about 15 ug.
30 The dose of CIFN is generally administered daily, every other day, three times a
week, or substantially continuously.
The dose of CIFN is administered for a period of time, which period can be, for

example, from at least about 24 weeks to at least about 48 weeks, or longer.
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within about 16 hours, within about 12 hours, within about 8 hours, within about 4 hours,

within about 2 hours, within about 1 hour, within about 30 minutes, or within about 15
minutes or less. Where the CIEN and the antiviral agent are delivered as separate
formulations, the CIFN and the antiviral agent may be delivered by the same or different
25 routes. The antiviral agent may be delivered in the same or different dosing regimen as the
CIFN.
In one embodiment, patients are treated with a combination of CIFN and ribavirin.
Ribavirin, 1-B-D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide, available from ICN
Pharmaceuticals, Inc., Costa Mesa, Calif., is described in the Merck Index, compound No.
30 8199, Fleventh Edition. Its manufacture and formulation is described in U.S. Pat. No.
4,211,771. The invention also contemplates use of derivatives of ribavirin (see, e.g., U.S.
Pat. No. 6,277,830). The ribavirin may be administered orally in capsule or tablet form, or
in the same or different administration form and in the same or different route as the CIFN.

Of course, other types of administration of both medicaments, as they become available are



Ri bavirin, 1-p-D-ribofuranosyl-1H1,2,4-triazol e-3-carboxam de, avail abl e
fromICN Pharnmaceuticals, Inc., Costa Mesa, Calif., is described in the
Mer ck | ndexg o3maespseound No. 30 8199, Eleventh Edition. Its ramubssetuns and
fornmulation is described in U S. Pat. No. 4,6211,771. The invention al so
cont enpl atcestemplatest, sedr asvytriaval spray, ransdermally, Y{yswppositogy, by susainedgpleaspo.

6, 277, 830), r|b V|r| |st ral |y _j I bl et
Form or  dowebramaite A tar pLranfRaRbRhE] FEprbftont o e RARY obrlbedle o
di fferent crepvgrgd W&hblheiegdnﬁl}hg th@‘ac@inhFﬁdleﬂt.her types of adm nistration of
bot h medi canents, as they becone available are 7 WO 03/028755

PCT/ US02/ 30445 Riboytie igcaeally admishstered jyamamaunt spiease froma0eucA00ane {p abopt
supposit or t Al

i i St r 2200 e R BllPbod e 553600 I0GHE, 354 3805 700 ol T3, per v
wi t hout ddstomay embodinenactibmerin isgidedhierted thidnghoutitine émirgemﬁsmﬂ (yIFN

adm ni stered in _an anpunt _ran from abaut 400 to abo t 0
f r om abouth®ery- ng ofhst 8@@8@1%%011%@‘”“’6%5 m%sﬁﬁﬁﬂnqgé'@m%t § tpeg g%“n‘ger
day. In F@hS{h’ﬁPélhﬁr&ﬁhémsrﬁ Vi 45 dhdniSEFEnS) @IrB tBé‘Eé%HQ&‘géﬁocfé}%n?é“' re

course of erapy. In other enbodinents, ribavirinis admnistered
only during th&Exempstry,pentloditiof treatment regnncstsundludﬁ the follovidogli nent s,

ribavirin is adm nistered only_ durj t he .second rlod 0

ot y, | non IHIERHREEMERLIS hE CIRS drEn SR P Gak Tord YPoRi iy
Treat nent Re@iiflRdht abboud 1600- MG%@%& &Mﬁrﬁgﬂ@ﬁlfhef t?éatr%ént"i@?ﬁi%n. Ribavirin is
adm ni stered at about 1000 1200 ng per "day throughout the Treatnent

regi nen. Tr eatlreatmeReReaimen 2: 9 pg TGN Fiee Hmee a wepk fordviwesks f Bibagitinjeeks.

Ri bavirin i,s.adm ni r ut 10 200 r t hr.oughout the

R oat mont. 2B 2 HcE S0 ARDh b e il e B B 0 et o
24 weeks. Ri bawréatﬁequegléeﬁgmmngzt:me@lueé um@yweél@f&ﬂmkmnﬁmﬁay

t hroughout the treatnment reginen. Treatnent Regi nen 4: g CIFN day for 24

weeks 1SR ladministaredat dumtrw(é(i -62@Hmg per téaydbtougmﬂlesztrngntgegm@ay t hr oughout

R bavi rin 1o adiekReRRente Tl (R BR o e RIBMAR st &L S,

treat ment abegi 1080-1280 mp UL HrolRaen@e trbatmbht @gintdn=N day f or 24 weeks.
Ri bavirin is adm ni ster ed at about 1000- 1200 per. day throughout the

treatnent regi AEeL REgierfehNydayfgr 4%y wes MI%IB%VHF’MS agdonifjsisrad at
R b d th hout the |
S S e Ay PR, O, T e

weeks20Ri baVI r Tedtsent Regimen 6: 15 pg CIFN/day for 24 weeks. Ribavirin is administered at

about 1000-1200 mg per day throughout the treatment regimen.
Treatment Regimen 7: 15 pg CIFN/day for 48 weeks. Ribavirin is administered at

about 1000-1200 mg per day throughout the treatment regimen.

Treatment Regimen 8: 9 ug CIFN three times a week for 48 weeks. Ribavirin is

25  administered at about 1000-1200 mg per day throughout the treatment regimen.
Treatment Regimen 9: 15 ug CIEN TIW (three times a week) for 48 weeks.

Ribavirin is administered at about 1000-1200 mg per day throughout the treatment regimen.

Treatment Regimen 10: 18 ug CIEN TIW (three times a week) for 48 weeks.

Ribavirin is administered at about 1000-1200 mg per day throughout the treatment regimen.
30 Guidance for dosage regimens of CIFN is found in, e.g., Balmori Melian and Plosker
(2001) Drugs 61:1-31; U.S. Patent No. 5,980,884; Kaiser et al. (April 20, 2001) 36™ Annual
Meeting of the European Association for the Study of the Liver, Prague; Bellobuono et al.
(April 20, 2001) 36™ Annual Meeting of the European Association for the Study of the
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20  interferon alpha-n1 (INS) available from the Glaxo-Wellcome Ltd., London, Great Britain,;

(6) interferon alpha-n3 a mixture of natural alpha interferons made by Interferon Sciences
and available from the Purdue Frederick Co., Norwalk, Conn., under the Alferon
Tradename.
The term “non-CIFN IFN-¢” also encompasses derivatives of non-CIFN IFN-a. that
25  are derivatized to alter certain properties such as serum half-life. As such, the term “non-
CIFN IFN-o” includes glycosylated non-CIFN IFN-a; non-CIFN IFN-o derivatized with
polyethylene glycol (“PEGylated IFN-0"); and the like. PEGylated IFN-o., and methods for
making same, is discussed in, e.g., U.S. Patent Nos. 5,382,657; 5,981,709; 5,824,784,
5,985,265; and 5,951,974. PEGylated IFN-o encompasses conjugates of PEG and any of the
30  above-described IFN-a molecules, including, but not limited to, PEG conjugated to
interferon alpha-2a (Roferon, Hoffman La-Roche, Nutley, N.J.), interferon alpha 2b (Intron,
Schering-Plough, Madison, N.I.), interferon alpha-2c (Berofor Alpha, Boehringer Ingelheim,

Ingelheim, Germany).
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or more additional therapeutic agents. Therapeutic agents that can be administered in

combination therapy include, but are not limited to, anti-inflammatory, anti-viral, anti-
fungal, anti-mycobacterial, antibiotic, amoebicidal, trichomonocidal, analgesic, anti-
neoplastic, anti-hypertensives, anti-microbial and/or steroid drugs.

25 In some embodiments, patients are treated with a combination of IFN-a and one or
more of the following; beta-lactam antibiotics, tetracyclines, chloramphenicol, neomycin,
gramicidin, bacitracin, sulfonamides, nitrofurazone, nalidixic acid, cortisone,
hydrocortisone, betamethasone, dexamethasone, fluocortolone, prednisolone, triamcinolone,
indomethacin, sulindac, acyclovir, amantadine, rimantadine, recombinant soluble CD4

30  (rsCD4), anti-receptor antibodies (e.g., for rhinoviruses), nevirapine, cidofovir (Vistide™),
trisodium phosphonoformate (Foscarnet™), famcyclovir, pencyclovir, valacyclovir, nucleic
acid/replication inhibitors, zidovudine (AZT, Retrovir™), didanosine (dideoxyinosine, ddl,
Videx™), stavudine (d4T, Zerit™), zalcitabine (dideoxycytosine, ddC, Hivid™), nevirapine

(Viramune™), lamivudine (Epivir™, 3TC), protease inhibitors, saquinavir (Invirase™,

10
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| ncl udi ngyy f.Qk 78XATPlfpincor WerkiaRk 08 WARAS)and HRRALAGK S Phafiagechiegnce and
Practi ce of Pharmacy™, 20th edition, leppl ncott, Wllianms, & 15 WI ki ns;
Phar mac euEkciplenBd20(H A Kibteret alDreds;, Be bd.\vAamgr. BhammeeutickbdsyocH. C. Ansel et
al., eds 7th e Li ppi ncot t L . & WI kins: ; dbook.. of

Phar maceut i cal ﬁih%b@f Bt %ge(l%fé%i\]] aﬂanﬂ%aﬁnﬁbgs ‘3?1?3? ??d;tg%ﬁgle%p gﬁté%?geﬂtﬁears .
Phar maceuliéabed %86 forldnbiRR IcARBHipiEs, EIEBE Sdrinfherad Brally batbtuthicously, el | as
addi ti onal therapeutic agents as escri bed herein for conbi nation

t her ) esintrewsedarhy parenisralyedr Ghentpyte. SIBN wnd AibavisnynayXe admipiaierrdcy Be| v,
parent er alsa{n)fé rodfe &l ala(r:"nrinirst?all{}o%' or%lylilli\tlfe%&ﬂ rE)ﬁ@?Xf a(dnﬁnﬁ?r}{ti&% mgyaﬁélﬁfcea%eﬁg the

can be administered by any suitable means including, but not limited to, for example, oral,

—t

rectal, nasal, topical (including transdermal, aerosol, buccal and sublingual), vaginal,
parenteral (including subcutaneous, intramuscular, intravenous and intradermal), intravesical
25 orinjection into an affected organ. ‘

The therapeutic agent(s) may be administered in a unit dosage form and may be
prepared by any methods well known in the art. Such methods include combining the
compounds of the present invention with a pharmaceutically acceptable carrier or diluent
which constitutes one or more accessory ingredients. A pharmaceutically acceptable carrier

30 s selected on the basis of the chosen route of administration and standard pharmaceutical
practice. Each carrier must be "pharmaceutically acceptable” in the sense of being
compatible with the other ingredients of the formulation and not injurious to the subject.
This carrier can be a solid or liquid and the type is generally chosen based on the type of

administration being used.
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sanme route of admnistration or by different routes of adm nistration. The
t herapeutic agents can be adm nistered by any suitabl e neans incl uding,
but not |wadadstse, for exanple, oral, rectal, nasal, tomarabso¢isemabudi ng

transdermal, aerosol, buccal apd sublingual), vaginal, arent er al

(i ncl udi ng subEﬁ%raﬂlébB_gﬁ'UI‘ia_ﬁ]Lersﬁl_rﬁES%IHPrérlr,“gP‘%t])ﬁ’%ff?%em RL0Sen BCIPT g, u}k

I ntravesi ﬁgdvd r§.5Eg£m¢]IQé §E41 e 13k AR freRids W a Iphrm AR iEAIRS RBEHIAHIE
agent (s) y %e admmnistered 1n"a unit dosage form and may bé prepared by
any met hofiss awel dilskalcotrols or dther caiganic Suredmtsybtchuoiiisg ¢stark,edmlsionsy syriipgon he

ds_of th t i ti ith a ph eutical | t abl
carrier of LR HERETSNN AU EER R P HERe i P8O0 A BE P e ents. A

phar mes e Ufde6fdinvte A E6 ARG fFer bRt gfanﬁﬁs lafid 8@¢96dcest REpdritionb asdosstatfiteihe
chosen route of admi nistration and standard pharnmaceutical practice. Each

carri er nfrem dffervaspent geaoulesi Sugh §quad exrpernay contiin, Har example, spitahds spyvents,

conpatible wth.the other ingredients.of t : | at ] . i.Nj Urious
Lo The subienyaivelyediiifiips B \ERRIRLadelf, QRlems, B Aheft ilnelsihat]
gener al | yngh geﬁas&&eﬁadtmﬁeisyaa@eable ofld Nfonbxntiplé,i com bedanglawsled. 11 WO

03/ 028755 PCT/ US02/ 30445 Exanples of suitable solid carriers include
| act ose, Belyetbylene gyrelsi sg Pifhrrnaep sendcapisitler s. Exanpl es of suitable

| U gh carri er anl Qe IR Rlice BPGISHERE B hGRIdeY (@IRERSARI Reiddil st B0 O 'S,

al cohol s or othe gani ¢ “sol ven ing esters, I ons, syrups or
elixirs, Byspensenivg,casbkukédns wadeyatetysefsjetingiyaesicesund systenis iacnkreowch tor
suspensions 5 reconstituted from non-effervescent granules and effervescent
prepar at i 4ege skadesdhathe gted from ef fervescent granul es. Such Ii quid
carriers may contain, for exanple, suitable solvents, preservatives,

emul sifying agents, suspending agents, diluents, sweeteners, thickeners,
and nel t Deteradeing effeétiviesy efdredmeners are edible oils, for exanple, corn

or canola oils Pol yet hyl ene, gl ycol s, e.g. PEG al.sq good carriers. 10
Any d} g deli yg‘pﬂ?t}lf@@isﬂlé’e%trm%tb‘g‘{érfr'\?f]?ﬁé‘fe_lﬁgr&%%@ ﬁér% ‘Ph?&“_ﬁ‘gg‘imh regi nen of
the inst Q&Enﬂﬂﬂé’@ﬂ# fg@ﬁ'stur?]igg VRG] 1888 Gr b MMaflBinka pRinietef asd&liAt¥@ ithdgvyces and

systens are known e skilled in the art. Determ ning effectiveness
of treat mifiectios, imblatlingy but rotibnited taydiveroiibrpsis.ef f ecti ve in treating an HCV

et On Can b 65 SR ST Rk ol R 1% o
liver fi bpR#OAs indlyde! bikt@ddhaiamiRe BRAGIAhEEALHDY polHRSEsE Bighif Rectiod @CRranievel
of virus in serum These
20  abranched DNA (bDNA) test. Quantitative assays for measuring the viral load (titer) of
HCV RNA have been developed. Many such assays are available commercially, including a
quantitative reverse transcription PCR (RT-PCR) (Amplicor HCV Monitor™, Roche
Molecular Systems, New Jersey); and a branched DNA (deoxyribonucleic acid) signal
amplification assay (Quantiplex™ HCV RNA Assay (bDNA), Chiron Corp., Emeryville,
25  California). See, e.g., Gretch et al. (1995) Ann. Intern. Med. 123:321-329.
Another method of determining viral load is by measuring the level of serum
antibody to HCV. Methods of measuring serum antibody to HCV are standard in the art and
include enzyme immunoassays, and recombinant immunoblot assays, both of which involve
detection of antibody to HCV by contacting a serum sample with one or more HCV
30  antigens, and detecting any antibody binding to the HCV antigens using an enzyme labeled
secondary antibody (e.g., goat anti-human IgG). See, e.g., Weiss et al. (1995) Mayo Clin.
Proc. 70:296-297; and Gretch (1997) Hepatology 26:43S-47S.

While viral titers are the most important indicators of effectiveness of a dosing

regimen, other parameters can also be measured as secondary indications of effectiveness.
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met hods i nclude, but are not limted to, a quantitative pol ynmerase chain
reaction (PCR) and 20 a branched DNA (bDNA) test. Quantitative assays for
measur i ngwiohes/oeg7rsal | oad (titer) of HCV RNA have been devalcapesd2/3dany such
assays are available conmmercially, including a quantitative reverse

transcri pbeeRdpyRaraeimemRcydasediction obHEXer KIBFIstS AMdedReiardn sRigrleyels Pt

Syst ens, X . d DNA (deoxyri bonucl eic acid) signal
anplifi ca{}?gﬁﬂgfsérg@?s@ggﬁﬁs%%% iCV RNA Assay (bDNA), Chiron Corp.,
Eneryvill e, 25L{el fibmsiBiraductiGe s, determined Byemnelyziag adiver idp9sjamivhen. A nt er n.
Med. 123:321-329. Another nethod of determ.ni n%l viral |oad is by neasuring
the | evel a‘lﬁlysése?fl.?_rﬁ"eé ’tqp%ﬁ‘?}nﬁlbseﬂﬁ?.essmﬁd’éé‘% W&?H’rﬂoﬂ"gn%er um anti body to
HCV are Sﬁ@d?&‘iﬁﬁgmhrﬁfﬁ)ﬁ'gss%s%d 8P boralid*clsUdRe RBETENE NG ARE RY Soin@Blease
reconbi nant | mmunobl ot assays; Both of which involve “detection of antibody
to HCV byaaityaandi the leaione pfifivrosinehe pavendhyonbonyasew pre Modelde asrassegenddy and

det ecti ng, any, anti.body. bj.ndi to the HCV anti gensgUsingan | abel ed
secondary Sé?%i 3% 4§e é%/fbepbveg%fgﬁn%-ﬁe{p_cﬁﬁﬁwrpw_onse%e;e, D) B?mﬁ?é@gt al .
(1995) Mayep&bi. B1:24P1296; anGOMBIANAR (1981 HephRisdy 2013900. Biapabaladgysis of the
26:435-47S." Wiile viral titers are the nost inportant indicators of

ef f ect | veliverdierfsyaa sosd ingssignedi denmbsr i0é ptapdardiged s00sing systepsexigeviiehsur ed
as segcondary.jndications of eff Y S 7 ; 30445
SecontioryPigids e EPANE peftpsTebff by BARGRana S nPop bR Rl TR e 0

serum | evRISTAVIR, Ba{ddel \BohEud! DidiipSanddshaliesedngssiehsl ow. Liver fibrosis
reduction is determ ned by anal e?/éi ng a |liver biopsy sa anal ysi s of

)| e, An ]
a liver biopsySewrpmakes o diyesiibresis §amalsq hpmeagugrd %?&Qﬂgaéﬁt%o%he efficacy
necr oi nf | . O < . g&aﬁﬂg e Lty and
ongoi ng d?g%gébéec‘?g%@@%ﬁf@?thgﬁ.dsﬁgp@gg ?%r?g 11o I ?gﬁcé&%n%&%gféﬁé@% or
vascul ar g hpsletonnig, Nsemsiasiggerbllagen IMigfeptidd, 78sdoneiimof typd I'é coliagen,o-
| ong-term di sease progression. See, .e.g., ,B,rurlt ,(Cilgoo%ﬁ%Hepat ol ... 31:241- 246;
and METAVierminabpreroliggsad aersisly. anst laminp . Additional hiockemidpd marlers ofiver | j v ey
bi opsy, ag { S u S [ i Vet exi st
ahi oh 10 B e o e e bR RO A o
fibrosis. gihmaghitmayludmspdpeidaddETAVI R, Knodel |, Scheuer, Ludwi g, and | shak

scoring systeng. Serum markers of lLiyer. fibrosis can also be neasured as an
ndi cati on of | BHEET JSCEREYY moeatpr o BfGUYRTR AL hERRTEL REMoTds FORTEITE: 3 of
liver fibpP&ignlalainddRuinStnsRiRe 'ORLT?.i SarbRALT RveR%ad BEAIRdEusihE s@hdaraal

procol l agen 111 peptide, 7S donain of type IV collagen, C 15 tefm nal
pr oco20 agessays. Jegenatal, amAL T lavel of less thaal pbaus 881 lessi thethahaue 60, lessrtkasyaboyt | i ver

50, or about 40 international units per liter of serum is considered normal. In some

embodiments, an effective amount of IFNa is an amount effective to reduce ALT levels to

less than about 200 IU, less than about 150 IU, less than about 125 IU, less than about 100

IU, less than about 90 IU, less than about 80 IU, less than about 60 IU, or less than about 40
25 IU.

SUBJECTS SUITABLE FOR TREATMENT
Individuals who have been clinically diagnosed as infected with HCV are suitable for
treatment with the methods of the instant invention. Individuals who are infected with HCV
30 are identified as having HCV RNA in their blood, and/or having anti-HCV antibody in their
serum. Such individuals include anti-HCV ELISA-positive individuals, and individuals with
a positive recombinant immunoblot assay (RIBA). Such individuals may also, but need not,

have elevated serum ALT levels.
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fibrosis include a-2-nmacrogl obulin, haptoglobin, gamma gl obulin,
apol i poprotein A, and gamma gl utanyl transpepti dase. Another secondary
i ndi cat or woX 03@R8%st i veness of a treatnment regimen i s serurmdTevsebkgo446f serum

al ani ne am notransferase (ALT). Serum ALT | evels are measured, using
standard 20 a®etignss for whganibe derapyipf fherinvension iy ef pastieulahenciydeldgo, | ess
t han abou b er
liter of érge?tumﬁ]n* %ﬁure ts:‘ltlj?i t?e‘gﬁ%h m%gﬁde%ﬁtl&ﬁ%%ogn%hga s ?ﬁd &gﬁé 1E:Itél\/\lee
amount of tHelkd¥y (teferdod 810 Undn-REp@RitisVortwhd initlatle réspdndeeie Ipssevh«ms theapy, bhan

about 200 11U, |ess than about 150 |U, |ess than_about 125 IU, | ei_ﬁ t han
about 100in WhpmithaherRayicaseRANSOaY 19t maRained Giefertsd e a%crelaeserﬁ* £ han

about B0 TREATMENT
I ndi w%uak’}évva%o e?%@%@%%ll???rﬁngg\ﬁ? %fdggﬁnvgse?ﬁ?ﬁﬁ?&{ XA% it]_:ﬁl:zlqﬁcv are
sui tabl e tembinhtiGaheR @? WhdrB tﬁe%nfmiah@d%@ipytlh@y inBRida alimimueibh @A IFN-o.

| ndi vidual s who are infected with HCV 30 are identified as havi ng HCV RNA

in their bhdatantivirg) agenhsichrag ribavifin HEY naptingag cxamplpeiindividpamaghere an

i ndi vi dua Lnclu EL £o°! ] v S

with a pb;\z Bffé E%tclfﬁ‘?%)ialﬁo ﬁ{o ﬁnﬁ%%%ﬁo‘ft assay&?%i\{%%‘%o %@a]gedd) d%gﬁlég)lfrmy

al so, but preederatllilitehéfvRnaghevat ed serum ALT | evels. 13 WO 03/ 028755

PCT/ US02/ 3044 Patients for whomthe therapy of the invention is of

parti ¢@l ar benefit include treatment failure patients, which include

patlents who f r to as
"non- responder?élﬁqhéﬁﬁ(%&ﬁﬁ&%ﬂg{) 9£rbg§%gé%e§@olt%?§%|&%%&[ ﬁée%e%g% but in

Whom t he Eﬂmbbdiﬁ@ntsltﬁeréefs imhslﬁd\lvafmnmuomhbﬁtlmsmsidlléd i the e that @adeus changes

"rel apsers”). The 5 preV| ous therapy ner al h%‘y n i.ncl.ude treat nent th

| FN-a non8tbiée apare pd paiivalents giayibs bt tF‘h@ﬁ‘t cRpEng fompthe SGisAiL AR

t hera n ch as
 bar 11 nedoge SE ARy AR AR el midobhi i ofia Pl ARl 1) dcbr £PERLWIELEDN
at | edSt aﬂammbn,lla&pnalt cd>mp¢ssﬁt1cmbutfuﬂatﬁ:r,>prd@§s, pmcesst std:peasﬂtembmuhe szyéqtn@enorre

copies of HCV per liliter of seru t.he ese nvent on has
boon' descFPBSIIRRE PLE PEICE NG QcErh MOdEABOT Te Rt Bo it

shoul d bet}g)rgq mggclgﬁng%ggd@meygt@d inthe art that various changes may
be made an g-‘ﬁ. valents nay be substituted w thout departing fromthe true
spirit and scope of the invention. In addition, many nodifications may be

made to adapt a particul ar
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15 situation, material, conposition of matter, process, process step or
steps, to the objective, spirit and scope of the present invention. All
such nodi hocwestozgnss are i ntended to be within the scope ofpdiesoeBai4as
appended hereto. 14 WD 03/028755 PCT/ US02/ 30445 CLAIMS What is clained
is: 51. Anmethod for treating a hepatitCEABI¥irus infection in an

i ndividual, the nethod conprising adm nistering consensus interferon-a
(CFN) and ribavirin, wherein CIFN and ribavirin - are admnistered in a
treat ment wiggis®ainichas: i s effective to achieve a sustained viral response,
and wherein the individual treated has failed previous ] FN-a-based therapy
other than CIFN therapy. 10 2. The nethod of claim1, wherein the

i ndi vigdual failed t . j = -t ’ t han
a'FN therapy 3 The HEPREEH SRl biitte C bR G AL IR P er ed
a r el apse meltvdfoohlppisinggdadsistating coménsub Mterférhena(OIFIS) dref rithdvanm, @heiein her apy.
3. The nethod of claim1, wherein the treatnent regimen. _conprises

admi ni st ef4IY and gRaviripRre Hinupiserehia aéreﬁggq:ptFﬁlmgqﬁ%égwgfecg%toggﬁem: &tering
1000 to 100 indyikds p%‘fwaéég”a%hé} % thdInQHGME trediB@ nhd BALABRAVioLE HNRIbasd® 4-
The nmethod of claiml1, érein the treatnent regi nen conprises

admi ni st ekieRpydiig thanFQIFNMhepyi mes a week for 24 weeks, and adninistering
1000 to 1200 ng ribavirin per day throughout the treatnent regi nen. 25 5.
The m®hod of claim 1, wherein the treatnent regi nen conprises

adm ni stering 35 gg r - ; ; MBEKS aSieiont eri ng
1000 to 1200 %g ri ggé?%t%&p(g?hg%’;ﬁ? t%v r?r%{)e&}gﬁllgdlﬁcﬁglﬁgﬁtreatt%rr)erﬁfﬂ%gggi Irgrﬁeni.d%‘%‘). The
met hod of IEN-ai-basid thebepyaititerthive CiFdBthesapy. r egi men conprises 30 adnministering
9 pg CIFN per day for 24 weeks, and adm nistering 1000 to 1200 ng ribavirin
per day throughout the treatnment reginmen. 15 WO 03/028755 PCT/ US02/ 30445

7. The method gf cl §4g e, SR BIR 1 Wheleh P TRAYidLAHARRFSRARTLIZSR
15  following cessation of IFN-a therapy other than CIFN therapy.

3. The method of claim 1, wherein the treatment regimen comprises
administering 3 pg CIFN three times a week for 24 weeks, and administering 1000 to 1200

mg ribavirin per day throughout the treatment regimen.

20
4, The method of claim 1, wherein the treatment regimen comprises
administering 9 pug CIFN three times a week for 24 weeks, and administering 1000 to 1200
mg ribavirin per day throughout the treatment regimen.
25 5. The method of claim 1, wherein the treatment regimen comprises

administering 15 pg CIFN three times a week for 24 weeks, and administering 1000 to 1200

mg ribavirin per day throughout the treatment regimen.
6. The method of claim 1, wherein the treatment regimen comprises

30  administering 9 ug CIFN per day for 24 weeks, and administering 1000 to 1200 mg ribavirin

per day throughout the treatment regimen.
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adm nistering 9 g CIFN per day for 48 weeks, and adm nistering 1000 to 1200
nmg ribavirin per day throughout the treatnent reginen. 5 8. The nethod of
claiml1, woensagrsshe treatment regi men conprises adm ni strErT/usy2/aéi4gg Cl FN
per day for 24 _weeks, and admi ni stering, 1%&0 to 1200, rr%ﬁri bavirin per day
t hr oughout t he7t r ea heethaddgf slaim 1o wheiein 1he {TRainegt T B hsOPIPHRr i n t he

t r eat ment LB, ’ Tl ri : ; :
weeks, an%&rglgl'rln ni sgtcge)g? %ﬁﬁ%%@a 0 1288{6@%%’ é@ﬁi@???ﬁ%@@%g@?éﬁgﬁ%ﬁ?nt he
t r eat ment peradyiynieoughidt thEhteeatme¢rh oggimén.cl ai m 1, wherein the treatnent regi men
conprises admnistering 9 g CIFN three tinmes per week for 48 weeks, and
adm ni stering 1000 to 1200 15 ng ribavirin per day throughout the

treatngnt regi gen. Fhe mERdBNO 10(vhEled (R kcatthRat Riginéhebhfies nent regi men
conprises admnistering 15 jig CIFN three tinmes per week for 48 weeks, and

adm ni st erdminist@OF tong CHOO perdlay iforadA weaks pand adaynisteriog dBlto 1208 mg eat nent
regi men. Zg 12. Th‘f qFt hog ?f cl aab-ﬁqﬁjt Wn%rei n the treatnent regi nen
conpri ses PAA RFSTAY TIPSRt de (EaBRFIIERIY T ves per week for 48 weeks, and
adm nistering 1000 to 1200 ng ribavirin per day throughout the treatnent
regi nen. 25 16

9. The method of claim 1, wherein the treatment regimen comprises
10  administering 15 pg CIFN per day for 48 weeks, and administering 1000 to 1200 mg

ribavirin per day throughout the treatment regimen.

10.  The method of claim 1, wherein the treatment regimen comprises
administering 9 pg CIFN three times per week for 48 weeks, and administering 1000 to 1200

15 mg ribavirin per day throughout the treatment regimen.

11. The method of claim 1, wherein the treatment regimen comprises
administering 15 pg CIFN three times per week for 48 weeks, and administering 1000 to

1200 mg ribavirin per day throughout the treatment regimen.

20
12.  The method of claim 1, wherein the treatment regimen comprises
administering 18 pg CIFN three times per week for 48 weeks, and administering 1000 to
1200 mg ribavirin per day throughout the treatment regimen.
25

16



