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The high prevalence of chronic HCV infection has important public health
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 1) 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-related morbidity and mortality among patients infected
30  between the years of 1965-1985.
Antivira] 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-q: plus ribavirin, 40% to 50% of patients fail

therapy. These patients are generally referred to as "treatment fajlure" patients, and include
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20  susceptible to treatment by alpha interferons, does not cause the same degree of side effects

in patients as do the alpha interferons. It has also been reported that 3 to 5 times higher
doses of CIEN can be used, leading to enhanced therapeutic benefit, with substantially no
corresponding increase in the frequency or severity of undesirable side effects.

Even in view of the therapies currently available, there remains a need for improved

25  therapies for treatment failure patients. The present invention addresses this need.
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therapy generally can include treatment with TEN-o monotherapy or IFN-¢. combination
therapy, where the combination therapy may include administration of IFN-c. and an
antiviral agent such as ribavirin. ., "

The terms "non-CIEN IFN-. therapy," and “IFN-o. therapy other than CIFN,” as used
interchangeably herein in the context of previous IFN-o. therapy, refer to any IFN-a-based
therapy, other than tﬁerapy that includes administration of CIEN, including JFN-o
monotherapy and IFN-c. combination therapy (e.g., IFN-0t and an antiviral such as ribavirin).

The terms “non-CIFN IEN-o” and “IFN-q other than CIFN,” used interchangeably
herein, refer to IEN-o. that is not consensus CIFN and includes, but is not limited to, IFN-
o2a; IFN-0.2b; IFN-02C; mixtures of naturally occurring IFN-0, e.g., IFN-on1 and IEN-on3;
and derivatives, e.g., PEGylated derivatives, of the foregoing. The term specifically
excludes consensus IFN-¢, as defined below.

The term “consensus IEN-o” (used interchangeably herein with “CIFN” and “TFN-
alpha con™), as used herein refers specifically to a synthetic interferons including IFN-con;,

IFN-cong, IFN-cons, and derivatives thereof, e.g., PEGylated derivatives. PEGylated
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referred to as a "sustained response” or a "durable response"), as used
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20  humans, with humans being of particular interest.
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.




5 nmethods and materials are now described. Al publi cation?i menti oned
herein are incorporated herein by reference to disclose a OVIEA008e ¢ he
nmet hods awolbsesmat erials in connection with which the puldtgaizons are
cited. It nust be noted that as used herein and in the appended cl ains, the
si ngul ar f or nEmlesadefinedmtherwisnll'tetheiical aed soikmtific derais used bereinthavefiesamet he

context clearly dictates qtherw se. 0 . Thus. .for.,ex I ref eren to "a
Goser | nitaas s Comupal tgefood by foescRatig L R ARTE e s ThPitn

i ncl udespiigh&y S0BRUER aff'BreMod S RiEmBRENS dinibi @r efiiivaléltes tifost haeaBéd known to
those skilled in the art, and so forth. The publications di scussed herein

are provhetein esolaksbpeged inhe pragiiescdrdenting op thediresert ipyention; the piefersade of t he

resent appli.cation, .Nothi iy i . dm ssion t hat
Dt pRBios B er PR A6k BEBhl | AubRoREAGRIRME ARl 55 O, L
Vi It ue  ofncBfpogdted Heteiftby@eferdnué to@scloseragd dedceibe e methbdseamidion mapsrialy ided nay

be different fromthe_ actual _publication dates which my need to be
i ndependefrniegtienowith which thepublicatensreseitgdoT) ON OF THE | NVENTI ON 20 The

resent i nvengiQl ' : | Mi i-nfection
oS Pndi vi ot B6 Atof By FEhRANEH arkd 18] hoflEathdiis S gHpdEfotls Bt
e.g., intyishdd) mditie” ihdude platal edertuts nplepnihe comertieleadytdidatepythevhiger  t han
o TR o Hnwo fofsyrob ke roTtRARS tor RHoue S aislys Sty b Pibndlpsesamigpiepdes 65 0e ' O
met hods,%gﬁ{ea&ddv AR Y@%ﬂé@' @ O%E%['h:l&e];ﬁeﬁclﬁaﬁaﬁfe ValéndfleofiBRRvmb 25

S
ribavirin for a period of tinme. A dose o | FN and a dose of ribavirin for
a peri odthofe skibel inghe atfandisedortto herei n as "a dosing regi nen" or "a

treatment regipen.. A.dosj.ng reginmen of th I pyenti.on i.s.effective,to

achi eve a susltrgg H‘é@w@??’?ld‘srcg?ﬁgﬂ?@q ?{egﬁov?%&isf?{g’%F hlt?éri 4’1501?8}15661?%05%0 He dose
of CIFN fifingese Bﬁﬂ{e?rés@ntaa BERNO NokHiRFTherRUS to3belconBtraddioistan hdmiksicdrthdtr om
about 9 g to about 15 g. The dose of CIFN is generally adm nistered

dai | 5 etherpyesontioventiap is noteatitled tomstedate\saeikpublicatiandast wrue af prjordeyantipgousl v .

o oxarptted 5P gie Pt PR Gyihiogh iy BEbieRfend frobl AR pol A BHRRIRRE™

| onger. Gh&h MRed 2988ind¥RnABHBARAEENRLT/ US02/ 30445

DETAILED DESCRIPTION OF THE INVENTION
20 The present invention 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 th:an consensus interferon (CIFN) therapy, or
who, during or following cessation of IFN-a 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 freatment 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 pig to about 15 ug.
30 The dose of CIEN 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.




The conbi nation of the dose of CIFN and the dose of ribaviyli fficient
to reduce viral titer toalowviral titer, e.g., a redu&|W%f2%§§ | east
about 0. Swioog/o2grss | east about 1.0 log, at |east about 1. pcirQgoraled east
about 2.0 log, at least about 2.5 log, at |east about 3.0 log, at |east

about 3.5 | og,Thetcombintionlebthe dosofl GIN ad the deste ofribaviria issuifigientde refduce east

about 5 |0 ar ed t he trea Vi ra ' ter i C vied by
the end ofa fir FPLRSY B er €8 R REHAGH T Hontanghl oo 1o pr oo gL ARG i ¢
~ribaviri raheambodppm | alGetsNabdul 20068 48 #aksOdbovt 2.5 164, lamehgtlaaaut PRE, at

adm ni stered for the above- nentioned treatnent period, is sufficient to

reduce vileast akouf 35 leg %h&@t@@@%‘i’ log, aileass abaut 4.5 logpr of leghakp@ift 10800 genome
0
0D 8 Dy W S 0 AR LGS

conbi nat itbmdas&oﬁ[ﬂwmcbomtﬂmﬁbﬂwithaiﬁaehﬁg a durabl e response (also referred
to as a"sus i ned res O(S no detectable HCV RNA.is found in the
CHER Gaeo

patient's ser deFe of rgbmgtgoq wills Fibayienh Whes adpinistered for thg,aovah out
two mont Bgeniighed t?@a%hel% Hbd il E@ﬁcf‘éﬂnb rIﬁduc@tvn'aj @dsho 9(#&?‘{)19 ‘Igvefﬁoggh&) at

| east about five nont or at least a SI X nont OW ng
cessat i orfro aldiuf S0 perome dopies permi Seewmply les thiesardboei2(0geacme c@itd\pdrsnl

dm nj, st d i t ddi.t I t I t. Th
01 10 oGP oF i el Aorb Qe s COPEHARAPLEBIBY f or ¢y oughout ¢ he
entire period ThechRBinakbh 6CENMA BoadHH et @ttabId NspaANel (k6 AlferAGRBls CaN

be adm ni stered simultaneously in separate formul ations; simultaneously in
t he sane af ‘swstained tesponseidng-2i 8 detetatiln HEAHBNA s foand iprthe patientmssremdons t hi n

SO 42 1 % e A L B 5 M e i e 20

hours,  WdshiboudoRtinoRtbROAtéast ohitive MBAUE, of ahRUkt abbiitsit MoRRE Ello¥ng NUt es,
or within about 15 mnutes or |ess. \Were the CIFN and the antiviral agent

are &2l a@%@@w@ﬁb%nla&@bawmﬁmamnas)d@scnbwbhmm\l and the antiviral agent

may be. delivey t ti |raI agent
ma§ be delivere ['élq dfrﬁgfs g%%&;ﬁl&:%hlﬁﬂ;‘lgﬁé&g {il' a&'gagflhgﬁ%ﬁé‘%tﬁle@&t ST FEN. In
o) ng e nbodddﬁﬁﬁRlﬁaé afdvitad agent & 9picalbpddesinibteldd fr Gaodihvat theenie yetibdNdatieh
ribavirin. . avirin,

1. 43- D- r MaghUFIENbis proinistered, The antivirgl agent ean hsadministeredsjmpltznsowsly itom | ON

compouna “Fearat et Bfons: SASUERLER nldf Same o RuREOE ARFRERAWEARIE | 0

desc20 be ﬂ)mmlzltioﬁs arRhtvithidaboutdd &iolyrs/ WlthmTitmut B hanirs Omitldh about @dtheny!| at es use

of der ! V?vtitliﬁ/nea out lé i‘xc?u%\s““rnlthrgn gﬁ

12?10!91‘3, w1tf11n 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 CIFN 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, Eleventh 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
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Treatment Regiment 5; 9 ;.Lg CIFN/day for 48 weeks. Ribavirin is administered at
about 1000-1200 mg per day throughout the treatment regimen.

20 Treatment 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 CIEN 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 pg CIFN 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 g CIFN 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 CIEN 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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alpha interferons such as Sumiferon available from Sumitomo, Japan or as Wellferon
20  interferon alpha-nl (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-0” also encompasses derivatives of non-CIFEN IFN-o that
25  are derivatized to alter certain properties such as serum half-life. As such, the term “non-
CIFN IEN-u” includes glycosylated non-CIFN IFN-o; non-CIFN IFN-g derivatized with
polyethylene glycol (“PEGylated IFN-u); and the like. PEGylated IFN-a, and methods for
- making safne, 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-o 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.J.), interferon alpha-2c (Berofor Alpha, Boehringer Ingelheim,
._Ingelheim, Germany).
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- and within about 48 hours, within about 36 hours, within about 24 hours, within about 16

hours, within about 12 hours, within about 8 hours, within about 4 hours, within about 2

20 hours, within about 1 hour, within about 30 minutes, or within about 15 minutes or less) one
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-¢ 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  (xsCD4), 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, ddX,
Videx™), stavudine (d4T, Zerit™), zalcitabine (dideoxycytosine, ddC, Hivid™), nevirapine

- (Viramune™), lamivudine (Epivir™, 3TC), protease inhibitors, saquinavir (Invirase™,
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hours, wi thin about 12 hours, wi thin about 8 hours, w thin_about 4 hours,
wi thin about 2 20 hours, within about 1 hour, within about4 MaFﬁhrﬂf)pés, or
wi t hi n alwm3/d28735i nutes or | ess) one or nore additional pdwUsSRBI4sC
agents. Therapeuti ¢ agents that can be adm nistered in conbj atéar%g therapy

i ncl ude, Fatipvase @D ndtonpyip{Neyu (0, nelinavis (iragapate pvirenin Su¥1v2aY), abgeayr
fungal , %H@ﬁ | LIAGGL §: G, L.Clretal KGR O ci dal,
anal gesi 3%5%’??&9’ n o%rﬁggﬁggﬁg%?%%%{eiﬁ ehsi v{é@, gr%’??%l%bgl?’o I al ~ and/ or
st eroi d delagisdin® Résoriptor®) dedbeocd| trizivtis rifgapineciathitamgcing eytheepoidtinh celony

conmbi natign of. |EN-a e 0 e of the follow ng; beta-l.actam

oot ©bi ot prufind g IO St G e sbelCondamaihe fanciifie ARbRS

baci t 5 acinficlessidld ARMHOES Adridhycin HH6REARE; mBfobekate, GspHhdnase @hd t&AbRations
hydrocorti sone, betanethasone, dexanethasone, fluocortol one, prednisolone,
trianci ntheseed, i ndonet haci n, sulindac, acyclovir, amantadine, rimantadine,
reconbi nant soluble CD4 30 (rsCb4), anti-receptor antibodies (e.g., for

rhi noviruses), nevirapine, cidofovir (VistideTM, trisodium

- phos phongogmiitiont hadGours of Mimidiswatel ovi r, pencyclovir, valacyclovir,
nucleic acid/replication inhibitors, zidovudine (AZT, RetroviurTM,

di danosi ne ( diCHENepd pibayire areggnerallypdministaned to ingdiMidnaein@demmulzéen (I\gmip

30,01 URSpllc B St A Gta O i e couREMY BRI EROGECR
27 Mar ch va@DGrieWOHafAaea6clg Rtdpabledféifient aetknuan &7 Me,artrntlawed hot be

(NorviurTM, nelfinavir (ViraceptTM, efavifenz (Sustiva , ahacavir
( Zi agenTRsCUsappinedeaRi] herping @Fﬂ@m@gwly mfﬁwa{akerexew;ﬁ hﬁé{ﬁ$§%ﬂ ““@éﬁci clovir,

p2DU d bl Cotor T orr v T ) =
ol at hi r o S bEA Ly TeR 6t SuBliClibMinck ARk B it L Cep oA o ang
GVt CSF) , "Remingtont: #he Sdiencecand P ectice afBlearinacy's 20threditiving bippincit,Williems, &e

combi hat YRS phgtigeiieh Pheres Bt Aedor e e vizas tORDHES 8RsdfEN and
ribaviri g ale 7%6%?1& ivcoR W illafs & OWilkiRs; A HAndB8oiSof PhaBimhiiiddiat i on (e. g.,

in 10 the sane or separate forrrulrgt ions) with a pharmaceutically
accept abEacipienisi2600)(A.H. Kibbewit di, edas 3'eed. Amer FhamecewricatAsdop. accept abl e

her ei n. Phar RS ATy et FNGRE -BRe el as R B Py B sea 1 n
a vari et eRfibaVkertmdbt Qitsbinatival théthpies, chPbe Sdaiiied rall Faubaitdndod90)

20  intramuscularly, parenterally, or other route. CIFN and ribavirin may be administered by the
same route of administration or by different routes of administration. The therapeutic agents
can be administered by any suitable means including, but not limited to, for example, oral,
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 pharmacenutically acceptable carrier

30  is 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 cartier can be a solid or liquid and the type is generally chosen based on the type of

administration being used.
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"Rem ngton: The Science and Practice of Pharmacy", 20th editj,on
Li ppi ncott, WIllians, & 15 WIkins; Pharnmaceuti cal Dosaged#OWEChz%QWDrug
Del i ver ywaysd/e8wss(1999) H C Ansel et al., eds 7 ed., leqapiswedids
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ribavirin_nay be adm nistered the sane rou dm nistration or by

e, of
di f f er enfli¥i5HFEPCRTONS SRINES 28¢/0p FusPepRons HAdS0BNon @nd GEFHSPENsaf pe
admi ng st eL-8fsiied BonShtd-SRlPestBR Rearults aHd bitthvefeht ft&parktidhs t&Snbiuted OF
exanpl e, oraT', rectal, nasal, topical (including transdermal, aerosol,
buccal afrseifidrivesgerdigranuleagSneh liquig samietsenay contaim,| forénagnple: isuitabinsadvents,
i ntranuscul ar, .i ntravenaus and i ntrader nal g & nt gaves' cal Z%eo;r i njection
nto an BRFCYREYPTRRINIYING AS R PURERHIE ARt diuents, Ky Seieitrs, thckenors Al 0
uni t  dos agidddedh@R BlefBibd RarricRy RO BHIBIE i, RN ¥xAMIIDAdsn BEdanolaign in the art.

Such net hods 1 ncl ude conbi ning the conpounds of the present invention with
a phar mafelyethyleng glyselsepe i@ asualee gpodparigrb.uent  whi ch constitutes one or

nor e, Accessory, | edi ' ahl ri 30 is
sel eg?ed on tﬁk@&%g"iq ‘géh&g}yts%gé gﬁggﬁ%%‘% g&g‘&%%ﬁ?g@ 1?egni iiélndﬁ% andard
phar mace gistam@inveRticicdan®R us&hCcA wiad virkity ofldllivel® depices aRicsybteins atd khown to
acceptabl e" in the sense of being conpatible with the other ingredients of
t he for nthose slgHedmdheat. i nj uri ous to the subject. This carrier can be a
solid or liquid and the type is generally chosen based on the type of
adm ni stration being used. 11 27 March 2006 WD 03/028755 PCT/ US02/ 30445
Exanpl es Deferatihingtuffectivdniesk ofaredtaient i ncl ude | act ose, sucrose, gelatin, agar
and bul k powders. Exanpl es of suitable |iqui d@gﬁé{*\)_e{ﬁ%_i ncl nge wat er ,
phar Faceut i cal'YBethes @ spbise raethodsis effgpiivedn tgating VSnEeton fly 0% gani ¢
S0l vent s gol At Ut Pthe SRR i 80 FnoaSitfitiipoimett! dstbdidted FAHARRDVI ONS,
sol uti ongctgﬁ%l}lg?bgglgpensgé’ﬁrsaﬁgg&ﬁ?rgg%% I on-a onrlesusperﬁs?ons 5
r econst i infectbnf mohadingnbutfroelimited emtivgr fmosies and ef f ervescent preparati ons
reconstituted,.fromeffervesce ranul.es, ch Liguid.carriers
Contain, for dihfime Sun b FeRFERUYHERIITE s RS dr ! veuRRinarary ik
agents, HAaR e 28RS not HnkitkAh Sa qBMBREHSSE1§metadd SN RIaStiord(PER) and

20  abranched DNA (bDNA) test. Quantitative assays for measuring the viral load (titer) of

HCYV 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 anﬁbody (e.g., goat anti-human IgG). See, e.g., Weiss et al. (1995) Mayo Clin.
Proc. 70:296-297; and Gretch (1997) Hepatology 26:435-47S.
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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melting agents. Preferred carriers are edible oils, for ex e rn or
canola oils. Polyethylene glycols, e.g. PEG are also goﬁ@]ﬁ@ﬂ@ﬁ@. 10
Any dr ugwiebinmryg device or systemthat provides for the sosusng;iagi mren of
the instant invention can be used. A wide variety of delivery devices and
syst ens &eeoridatyparametens indedeskitiation of HverHibresiy; andeadaetiominsgruat fezels pfeness
of treatrrea%% 5 V\Veether a subj cit nethod is effective in treating an HCV
i nfecti of ahere ed’é%’g?ﬂ?sﬁgﬁedﬁe Masuri ng viral |oad, or by neasuring a

paramet er assQiver FibebsH felludtol is ddiratihddby, analyeingdi ihgr bivpsy swaipld.i Amt ed to,
liver fibrosis. Viral |oad can be neasured by ngasuri n% the titer or |evel
of vi rus analyseplmdiverihiensy coBprEsd $ssehIeRiico! tHRMAIPEIRONERi ted to, a

quant 51 absSinPRinhilFioR 36ecbA') EEAC! At ofﬁﬁ@fevlgﬂétﬁn?{o??éeiﬁggis% ( bDNA)

test. QJan%lﬁSJta I ve assays suring the vira of HCV RNA
have beenctetye habibd lesidus pf fibodsisaend pyenchymal vavisalbercomdekngdsadstepsedibyc| udi ng

titati ! 1z i pti PCR (RT-.P Anpl.j Moni t of
Roche NGPEERI S PeBFgPIrtve REME T s PSP 9o A S RO 1 bonuct ef ¢
acid) si htol.maﬂliz&?ﬁﬂm (1 D Mt 2H 0B LRNBashE $AYn kDI the

Chi ron Cor Emeryville, 25 Californira).. See, e.g., Getch et al. (1995)
Ann. | nt diver bidisy, a §28: BRgsigasl. Anwnberof sandasdized sepoing spsternpeKistiwlich | oad i s

b ' t he | | of t.i bod : d . '

Y RS G RGeS hr MR B g DR e B

| mrunoas $ay A VALK ARRASeas LhdWig el IsHakasadyssys@eaish of which involve
detection of antibody to HCV contacting a serumsanple with one or nore

b
HCV 30 anti geﬁgl,'ﬂﬁam@ﬂ@m@di‘iehﬁg@ﬁi)‘i camalpp beinepsurrg asqntindictionghegificasdns

usi ng an_enzyne | abel e o] r ' A o tls 1,00 .
Sec. . q o L WA molhGho SeRn mARbls Bt Bt 493k, Bk MMATRRLY D)
(1997) Hepalyglhamyite?N-tdSindliocofapdrellMiehtille, (7St donmiraotyph BV polldgen,r@or t ant
i ndi cators of effectiveness of a dosin regimen, other paraneters can al so

b mbas [T Peeisa PR 854 BRIV LGSO RGN mEREONIEE 2006 WO
R T T T R e W
descri begamela@utamyl transpeptidase.
Another secondary indicator of effectiveness of a treatment regimen is serum levels
of serum alanine aminotransferase (ALT). Serum ALT levels are measured, using standard
20  assays. In general, an ALT level of less than about 80, less than about 60, less than about

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

embodiments, an effective amount of IFNe. is an amount effective to reduce ALT lsvels to

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

U, 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 e_levated serum ALT levels.
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An analysis of a liver biopsy conprises assessnents of t
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27 March 2006 WD 03/028755 PCT/ US02/ 30445 Patients for V\:hf,gM h& toggr apy of
the invention is of particular benefit include treatnent tients,
whi ch include patients who failed to respond to previous HCV therapy
(referred to as "non-responders™) or who initially responded to previous

t herapy, but in whomthe therapeutic response was not maintained (referred
to as "relapsers”). The 5 previous therapy generally can include treatnent
wi t h | Figigimsponot herapy or | FN-a conbi nation therapy, where the

conbi nati on therapy may include adm nistration of IFN-c and an antiviral
agent such as ribavirin. As non-limting exanples, individuals may have an

HCV titer of jat | gagsjg I T G . t about
106, genone é opi eggg#)f Sgégﬁ%f‘%bﬁaf@g&Ngggﬁté?a&n@ ‘%8%%’%?%&&1 Jég]‘;e?esent
i nvent i eediamebewhich éseffdctieetorchieve afsastained viral rédpeonsgiaahn findividasitndingent s

t hereof, it. should be understood by.those skilled in the art that various
changes heli’?ﬁﬂ}ls Eg"lﬁ'b?dggﬁﬁ?}’ @H’u‘i"%h@r%’é viges Silfrerhased berapy 1 Hbsithdepar ti ng

from thepNyRegpy.rit and scope of the invention. In addition, many
nodi fications nmdy be nmade to adapt a particular 15 situation, material,
conposition of matter, process, process step or steps, to the objective,

spirit and sgope the present .i nventi.on. . suc dificatigns are

Pt endeq o Bovi GRE H oRAECH s iedngvidbhtbel SileRa rarecoioved 57

March 2Q88atidred TEN-d-baddd eh@dpyS BhSLRH CIFRIBREhHSy.0n-a (CIFN) and ribavirin in
the preparation of a nedicanment which is efféective to achieve a sustai ned

viral response in an individual having hepatitis Cvirus infection and who

dee of ciai 1 wibe ERRE S P nedtatlis LBk Rty

cessat i enthat thefdigidnsisectiteaSnaMIFNahiee tintdd Par wedMidni@e By 120D mghibavisig i n
claim1, wherein the nedicanent is suitable for being adm nistered so that

the i ndP% GdPr ¢ Badf243¥eeks.FN t hree tines per week and 1000 to 1200 ny
ribavirin per day for a period of 24 weeks.

4, 'The use in claim 1, wherein the medicament is suitable for being administered
so that the individual receives 9ug CIFN three times per week and 1000 to 1200 mg ribavirin
. per day for a period of 24 weeks.

5. The use in claim 1, wherein the medicament is suitable for being administered
so that the individual receives 15pg CIFN three times per week and 1000 to 1200 mg

ribavirin per day for a period of 24 weeks.

6. The use in claim 1, wherein the medicament is suitable for being administered
so that the individual receives 9pug CIFN and 1000 to 1200 mg ribavirin per day for a period
of 24 weeks.

7. The use in claim 1, wherein the medicament is suitable for being administered
so_that the individual receives 9ug CIFN and 1000 to 1200 mg ribavirin per day for a period
of 48 weeks. '
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4. The use in claim1, wherein the nedicanent is suitable b
adm ni stered so that the individual receives 99 CIFN thre%P&Pﬁﬁéﬁﬁgr week
and 1000 to 1200 ng ribavirin per day for a period of 24 weeks. 5. The use
in claiml, wherein the medicanent is suitable for being adm nistered so
that the individual receives 15g CIFN three tines per week and 1000 to 1200
mg ribavirin per day for a period of 24 weeks. 6. The use in claiml1,
~Wwherein the gedi caiense insclsiti 1,aiHeecih Ge theditgnad i suitable fetbeifpditinitetdde

i ndi vi dual ceiyes 99 CLFN and 1000 to 1200 ribavirin per day for a
period SBfh aéﬁi%@l@u abecefyis lpsg GIRN@ngi 1809 to w%gr@gﬁb@‘ﬁ@nmadaf%ﬁt is
SUItab|§ ehiQd 2RI gﬂgdnlnlstered so that the individual receives 9g CFN
and 1000 to 1200 ribavirin per day for a period of 48 weeks. 15 27
March 2006 8. The use in claim1l1, wherein the nedi canent is suitable for
bei ng adm ni stere SO th t. the |nd|%5 . recejves %5% nd 1000 to
1200 g ribavirin ‘épsed‘&f gy 1, yvhepgin { cagyenf isuitablg for misteadaij m 1,
wher ei ns§ Bt tRIhGMIBM rebstv@UIsLBRITENTAE 1060 ﬂﬂlf@@%@hﬁéﬁﬁﬁ ger &9 thigt the

i ndi vi dual receives 15g CIFN and 1000 to 1200 ng Tibavirin pér day for a
‘peri od ofrigBondseiecks10. The use in claim1, wherein the nedicament is
suitable for being adm nistered so that the individual receives 9g CFN
three tines per week and 1000 to 1200 ng ribavirin per day for a period of

48 weeks. 1110, Th e Tﬁé 8sd il cldiml INwherdih teghdilidahfentBALR VTR fir befgHaRMPniktere§200 Ny
ribavirin per y for a perlod of 48 weeks. 12. The use in claiml,

wher ei ns¢ Kit %d?‘&‘élﬁﬁﬂtre‘ieé‘@ SredHFY thige times per wewls #1dsh09P del 1 2Qbme ribevitine

|nd|V|d three tines per week and 1000 to 1200 ng
‘ibavirF Q%ﬁéij dmg%@%d of 48 weeks. 16

11.  The use in claim1, wherein the medicament is 1000 to 1200 mg ribavirin per

day for a period of 48 weeks.
12.  Theuse in claim 1, wherein the medicament is suitable for being administered

so that the individual receives 18ug CIFN three times per week and 1000 to 1200 mg

ribavirin per day for a period of 48 weeks.
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