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by 1 HCV 1nfect10ns occurred from the late 19605 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 quadruple from 1990 to 2015, from 750,000 to over 3 million.

30  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 between the
years of 1965-1985.

35 Chronic hepatitis C virus infection is characterized by intermittent or persistent elevations in
serum alanine aminotransferase (ALT) levels and constant levels of HCV RNA in the circulation.

Currently, approved therapies use alpha interferons derived from natural leukocytes or by
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Figure 1 is a graph depicting a viral kinetics during interferon-a therapy depicted here as
clearance of HCV virus in blood as monitored by the level of viral RNA in serum using a sensitive
30  measurement such as a polymerase chain reaction.
Figure 2 is a graph depicting a profile of serum IFN-a concentration during administration of
a controlled Release Injectible (CRI) system or a zero-order throughput system and bolus. Viral
kinetics following conventional TIW regimen is included to contrast the improvements with a
therapeutic dosing regimen according to the instant invention (see below).
35 Figure 3 is a graph depicting a profile of serum IFN-a concentration during administration of
a controlled release injectible (CRI). In one scenario, the early phase concentration improves the

initial viral decline (see dotted line).
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nont hs, alayd, ga@ioutalbmgk aftgntke beginning of treatment for HCV infection.
The term “second phase decline” as used herein refers to a slower decrease in the level of the
virus over several weeks or months after the EVR.
30 The term “sustained viral response” (SVR; also referred to as a “sustained response” or a
“durable response™), as used herein, refers to the response of an individual to a treatment regimen for
HCYV infection, in terms of serum HCV titer. Generally, a “sustained viral response” refers to no
detectable HCV RNA (e.g., less than about 500, less than about 200, or less than about 100 genome
copies per milliliter serum) found in the patient’s serum for a period of at least about one month, at
35 least about two months, at least about three months, at least about four months, at least about five

months, or at least about six months following cessation of treatment.
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The term “depot” refers to any of a number of implantable, biodegradable or non-
30 biodegradable, controlled release systems that are generally non-containerized and that act as a
reservoir for a drug, and from which drug is released. Depots include polymeric non-polymeric
biodegradable materials, and may be solid, semi-solid, or liquid in form.
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The term “microsphere” (also referred to as “microparticles,” “nanospheres,” or
“nanoparticles™) refers to small particles, generally prepared from a polymeric material and usually
35  having a size in the range of from about 0.01 um to about 0.1 um, or from about 0.1 pm to about 10

pm in diameter.
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example, reference to “a dose” includes a plurality of such doses and reference to “the method”

includes reference to one or more methods and equivalents thereof known to those skilled in the art,
and so forth.

30 The publications discussed herein are provided solely for their disclosure prior to the filing
date of the present application. Nothing herein is to be construed as an admission that the present
invention is not entitled to antedate such publication by virtue of prior invention. Further, the dates
of publication provided may be different from the actual publication dates which may need to be
independently confirmed.
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30 ingredient are denoted by Clmax (Figures 2-5), C2max (Figure 6), etc. Clmax, C2max, etc., are at
or near the maximum tolerated dose (MTD). The serum concentration of IFN-a achieved over a
sustained period of time is denoted Csus (Figures 2-6). Csus is about 50% of the MTD. The amount
of bioavailable antiviral drug is indicated by the area under the serum concentration versus time
profile or area under the curve (AUC). The threshold concentration in serum when adverse effects
35  appear is denoted the MTD.
Current therapies to treat HCV infection suffer from certain drawbacks. Dosing regimens

involving daily (QD), every other day (QOD), or thrice weekly (TTW) injections of IFN-a over
8
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hepatitis viral infection, involving a
during the sustained viral response phase is more rapid (the slope is steeper) than with previous

30  dosing regimens discussed above.

The present invention provides methods of treating hepatitis viral infection, involving a
dosing regimen that provides for a multiphasic serum concentration of antiviral agent. The
multiphasic serum concentration of antiviral agent is achieved with less frequent dosing events than
with current therapies.

35 During a first phase, the serum concentration of IFN-a is high, to provide optimal Cmax

concentrations, and to effect as steep a slope as possible in the viral titer, bringing the viral titer down
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first phase anlqle‘?nsﬁxﬁﬁﬂ%ti&lﬁﬁﬁdé@%@‘eﬂ%ﬁpLﬁ}/egﬁing a hepatitis virus infection. The methods

generally involve administering an antiviral agent at a level and in a manner effective to achieve a

30  multiphasic serum concentration of the antiviral agent. A first phase and a second phase are achieved
with a single dosing event (e.g., installation (e.g., implantation or injection) of a depot; installation of
a continuous infusion device, such as a pump; a combination of a single subcutaneous injection and
installation of a continuous infusion device).
In all embodiments of the invention, the dosing regimens of the methods of the invention
35  achieve serum concentrations of antiviral agent in which the “peaks” (Cmax; the highest serum
concentration of antiviral agent) and “troughs” (Cmin; the lowest serum concentration of antiviral

agent) of serum antiviral agent concentration are reduced or avoided. In all embodiments, the dosing
10
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to about 100 to about enone copi es sone enbodi nents, an
ef f ect i vevirahtisers to wiidetectable levels, e.g., to about 1000 to about 5000, to about 500 to about 1000, or to

about 100 to about 500 genome copies/mL serum. In some embodiments, an effective amount of
antiviral agent is an amount that is effective to reduce viral load to lower than 100 genome copies/mL
30  serum.
The serum concentration of antiviral agent in the second phase is effective to achieve a
sustained viral response, e.g., no detectable HCV RNA (e.g., less than about 500, less than about 200,
or less than about 100 genome copies per milliliter serum) is found in the patient’s serum for a period
of at least about one month, at least about two months, at least about three months, at least about four
35  months, at least about five months, or at least about six months following cessation of therapy.
In some embodiments, at least a third phase follows the first and second phases. In some of

these embodiments, third phase includes administering antiviral agent in a dose effective to achieve a
11
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about 30 pg to about 50 pg. These various doses refer to free interferon and the amounts of the
depots to administer to achieve this will depend on drug loading efficiencies, as discussed below.
Effective dosages of consensus IFN-a include about 3 pg, about 9 pg, about 15 pg, about 18
30  pg, or about 27 pg per dose. Effective dosages of IFN-a2a and IFN-02b range from 3 million
international units (MIU) to 10 MIU per dose. Effective dosages of PEGylated IFN-a2a range from
90 to 180 pg per dose. Effective dosages of PEGylated IFN-a2b range from 0.5 pg/kg body weight
to 1.5 pg/kg body weight per dose.
Patients with chronic hepatitis C generally have circulating virus at levels of 10>-10’ genome
35  copies/ml. In this first phase, the serum concentration of IFN-a. is effective to reduce HCV titer
down to about 5 x 10? to about 10°, to about 10* to about 5 x 10*, or to about 5 x 10° to about 10*

genome copies per milliliter serum.
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from about t3e®érttand aliviral eBfoéty Thuspower a period of from about 48 hours to about 4 days, from about
48 hours to about 7 days, from about 48 hours to about 10 days, or from about 48 hours to about 15
days, after the beginning of the dosing regimen, a serum concentration of IFN-a is achieved (and
30  generally maintained) that is from about 10% to about 15%, from about 15% to about 20%, from
about 20% to about 25%, from about 25% to about 30%, from about 30% to about 35%, from about
35% to about 40%, from about 40% to about 45%, or from about 45% to about 50% of the MTD.
The second concentration of IFN-a, is maintained for a period of from about 24 hours to
about 48 hours, from about 2 days to about 4 days, from about 4 days to about 7 days, from about 1
35  week to about 2 weeks, from about 2 weeks to about 4 weeks, from about 4 weeks to about 6 weeks,

from about 6 weeks to about 8 weeks, from about 8 weeks to about 12 weeks, from about 12 weeks
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enbodi nen fﬁe MAISS provi d& for conbination ther apy conpri sing

adm ni st er| ng Th E&ﬁaaembvdnmtsaﬁidaddnt@ndlthdrdpeuta;pgmtas)ns adpeinistesadclbrimgsthé Eitirg
e soicdt bt Pned Bafthdun. 300 RERANAEANG eldbe bl Bk fieflOR) Bftcihe o TR

conpri ses adnt ni stratr on "ot I'ona such as fFN—y
and/ @5 r idodediments, th«FNda;xonsi tlmhpr:tmcagmt(e)js sdmhlsttehdtfora pmld>ct ofplhaslna(c isser um

concentrat, I r?ap{)ﬁ]é w1tll] &hatt 8t the *Fif lranmen’t et tl%gtﬁl% ﬁnqheapd(a %nal b ag)gtﬂg a ent s%g t he

enbodi nmen ona erap eut e agen I's admnis
entire  begins before the IFN-a treatment begms and ends before the IFN-a treatment ends; treatment w1th

the additional therapeutic agent(s) begins after the IFN-a treatment begins and ends after the IFN-y
treatment ends; treatment with the additional therapeutic agent(s) begins after the IFN-a treatment
30  begins and ends before the IFN-a treatment ends; or treatment with the additional therapeutic
agent(s) begins before the IFN-a treatment begins and ends after the IFN-a treatment ends.
In still other embodiments, the additional therapeutic agent(s) is administered before the
IFN-a treatment begins, and ends once IFN-a treatment begins, e.g., the additional therapeutic agent
is used in a “priming” dosing regimen.
35 IFN-a and IFN-y

In some embodiments, interferon gamma (IFN-y) is administered separately from IFN-a,

e.g., the IFN-y is administered in a separate formulation and in a separate dosing event from IFN-a.
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days, from about 8 days to about 20 days, from about 10 days to about 18 days, or from about 12
days to about 16 days.

30 IFN-y can be administered by any conventional route and means, including, but not limited
to, subcutaneously, intradermally, orally, etc. IFN-y can also be administered by the methods of the
invention, providing for multiphasic serum concentration of IFN-y. Administration can be by
injection, by a continuous infusion device (e.g., a pump), and the like. In many embodiments, IFN-y
is administered subcutaneously by injection.

35
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the entire courSe of N-a treatment, e.g., only during t first phase of
| FN-a t r ead pagvirin. on| y dur| ng the second phase of IFN-a treatnent, or sone
ot her portion jgf. J'Q‘f‘ | FN-a treatnent reginen. 20 ANTI VI RAL AGENTS Any of a
trvir

variety of an Fg%\lents can be delivered using the nmethods of the
i nver’fi on. Any known IFN-a can be used in the instant invention. The term "interferon-alpha" as used

herein refers to a family of related polypeptides that inhibit viral replication and cellular proliferation

and modulate immune response. The term “IFN-a” includes naturally occurring IFN-a; synthetic
IFN-q; derivatized IFN-a (e.g., PEGylated IFN-a, glycosylated IFN-a, and the like); and analogs of
naturally occurring or synthetic IFN-a; essentially any IFN-a that has antiviral properties, as
30  described for naturally occurring I[FN-a.
Suitable alpha interferons include, but are not limited to, naturally-occurring IFN-a
(including, but not limited to, naturally occurring IFN-a2a, IFN-a2b); recombinant interferon alpha-
2b such as Intron®A interferon available from Schering Corporation, Kenilworth, N.J.; recombinant
interferon alpha-2a such as Roferon® interferon available from Hoffmann-La Roche, Nutley, N. J.;
35  recombinant interferon alpha-2C such as Berofor® alpha 2 interferon available from Boehringer
Ingelheim Pharmaceutical, Inc., Ridgefield, Conn.; interferon alpha-n1, a purified blend of natural

alpha interferons such as Sumiferon available from Sumitomo, Japan or as Wellferon® interferon
16
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IFN-y1b (Actimmune®; human interferon) is a single-chain polypeptide of 140 amino acids.

30 It is made recombinantly in E.coli and is unglycosylated. Rinderknecht et al. (1984) J. Biol. Chem.
259:6790-6797.

The IFN-y to be used in the methods of the present invention may be any of natural IFN-ys,
recombinant IFN-ys and the derivatives thereof so far as they have an IFN-y activity, particularly
human IFN-y activity. Human IFN-y exhibits the antiviral and anti-proliferative properties

35 characteristic of the interferons, as well as a number of other immunomodulatory activities, as is

known in the art. Although IFN-y is based on the sequences as provided above, the production of the
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Native | Fu'élécy to r;lrgtler%i}xee l?ey amino acids. Specific amino acid substitutions of interest include conservative
and non-conservative changes. Conservative amino acid substitutions typically include substitutions
within the following groups: (glycine, alanine); (valine, isoleucine, leucine); (aspartic acid, glutamic
30  acid); (asparagine, glutamine); (serine, threonine); (lysine, arginine); or (phenylalanine, tyrosine).
Modifications of interest that may or may not alter the primary amino acid sequence include
chemical derivatization of polypeptides, e.g., acetylation, or carboxylation; changes in amino acid
sequence that introduce or remove a glycosylation site; changes in amino acid sequence that make
the protein susceptible to PEGylation; and the like. Also included are modifications of glycosylation,
35 e.g., those made by modifying the glycosylation patterns of a polypeptide during its synthesis and

processing or in further processing steps; e.g., by exposing the polypeptide to enzymes that affect
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br oduci naBp Sk el BY By depapaL, “E‘%ﬁ%ﬁﬁﬁaﬁabhﬁ?ﬁgﬂbﬁmm w
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Pharmaceuticals, Inc., Costa Mesa, Calif., is scnbed in the Merck Index, compound No. 8199,

30  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).
Liver targeting systems

Antiviral agents described herein can be targeted to the liver, using any known targeting
means. Those skilled in the art are aware of a wide variety of compounds that have been

35  demonstrated to target compounds to hepatocytes. Such liver targeting compounds include, but are
not limited to, asialoglycopeptides; basic polyamino acids conjugated with galactose or lactose

residues; galactosylated albumin; asialoglycoprotein-poly-L-lysine) conjugates; lactosaminated
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becor®s dhsdug é@leewmtw {s@ cgmbinptiontof g ection dsyice fe-hertingepnd needs)
delivery c%)ft%{u%ﬂésdellvery system. The term “continuous delivery system” is used interchangeably herein

with “controlled delivery system” and encompasses continuous (e.g., controlled) delivery devices
(e.g., pumps) in combination with catheters, injection devices, and the like, a wide variety of which
are known in the art. |
30 In some embodiments, the delivery system is a depot system. Depot systems comprise a
matrix in which the IFN-o or other antiviral agent is embedded. The matrix is a polymeric or non-
polymeric substance.
In certain embodiments, drug delivery system comprises a depot.
In some embodiments, the depot comprises a polymeric matrix. For example, a polymeric
35  matrix derived from copolymeric and homopolymeric polyesters having hydrolysable ester linkages
may be used. A number of these are known in the art to be biodegradable and to lead to degradation

products having no or low toxicity. Non-limiting examples of such polymers are polyglycolic adds
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poly(glycolide), poly(caprolactone), polyamides, polyanhydrides, polyamino acids, polyorthoesters,
polycyanoacrylates, poly(phosphazines), poly(phosphoesters), polyesteramides, polydioxanones,
polyacetals, polyketals, polycarbonates, polyorthocarbonates, degradable polyurethanes,

30  polyhydroxybuty-ates, polyhydroxyvalerates, polyalkylene oxalates, polyalkylene succinates,
poly(malic acid), chitin, chitosan, and copolymers, terpolymers, oxidized cellulose, or combinations
or mixtures of the above materials.

Examples of poly(a-hydroxy acid)s include poly(glycolic acid), poly(DL-lactic acid) and
poly(L-lactic acid), and their copolymers. Examples of polylactones include poly(e-caprolactone),

35  poly(8-valerolactone) and poly(y-butyrolactone).

Other additives include non-biodegradable polymers. Non-limiting examples of non-erodible

polymers which can be used as additives include: polyacrylates, ethylene-vinyl acetate polymers,
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In some of these enbodi ments, the depot is a high viscosity liquid such as
a non-polyneric 15 non-water-soluble liquid carrier material, e.g.,
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particularly a pump that is adjustable while in position for delivery (e.g., externally adjustable from

30  outside the patient’s body. Such pumps include programmable pumps that are capable of providing
high concentrations of IFN-a or other antiviral agent over extended periods of time, e.g., 24-72
hours, and to achieve AUC serum IFN-a concentrations to be therapeutically effective.

In some embodiments, the delivery device is a Medipad® device (Elan Pharm Int’l. Ltd.).
Mechanical or electromechanical infusion pumps can also be suitable for use with the present
35  invention. Examples of such devices include those described in, for example, U.S. Pat. Nos.

4,692,147; 4,360,019; 4,487,603; 4,360,019; 4,725,852, and the like. In general, the present methods
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As one NQHa b'rJE ]_Iiélﬂgry Systems (1999) H.C. Ansel et al., eds 7% ed., Lippincott, Williams, & Wilkins;
and Handbook of Pharmaceutical Excipients (2000) A .H. Kibbe et al., eds., 3" ed. Amer.

30  Pharmaceutical Assoc.

IFN-u can be administered together with (i.e., simultaneously in separate formulations;
simultaneously in the same formulation; administered in separate formulations 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 hours, within about 1 hour, within about

35 30 minutes, or within about 15 minutes or less) one or more additional therapeutic agents.
In other embodiments, patients are treated with a combination of IFN-a and ribavirin.

Ribavirin, 1-B-D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide, available from ICN
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1(3 ri bof urangs 2. 4- m de, available fromICN 23
3%3(5@‘2@(15 ﬁ Ué%%%?%%gufs tol‘-ghgaurtﬁéglélﬁi %::og' a'po%ﬁc Costa Mesa, Calif., is
descrl bed in tl)ueerhﬁmngeﬂfatieeqessm@uth No. 8199, El eventh Edition. Its

m.a”“f acture aq’ghefﬂ%g Qyub t g&h%dsls i[ﬁcf(/é B?rgati gs llﬁleéntlf @ usn ctloﬁ C?%I]tljcfl%l%lan The

ribavirin may dmnrstered ora I'n ca .
associ at iRV mifackion, han lmcﬂwtennmtdla'tmmrmeﬁlr#lﬁwdaor bm‘me@wnsepar@mﬁeraswyp@d of
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supp@Si tory, Biiralesd eanrbsdleasueddéamaMSagle tifey phieved prvirupinsefugr. rihese methods

adm ni st i |{d(3 nbuwcule ngﬁmﬁ&d%’ a'qHaN4tafive dllg(hﬁne%sggﬂgaggéi%g ﬁ%lg gﬁd a ﬂghdh\é@ b%k

wi t hout d roylng aCtIV I ngre m ni st bavirin is
admi ni st €bBNA) testafor mglniqumawgwngssay'o‘cfmteﬁ@s}umgd@(wrﬂr'doaddt@@@ﬁﬂcl/m#gve from

about 60%&%&/80&90 'Man} 9&9 a@ys aPJaanla%m commercially, including a quantitative reverse
transcription PCR (RT-PCR) (Amplicor HCV Monitor™, Roche Molecular Systems, New Jersey);
30  and a branched DNA (deoxyribonucleic acid) signal amplification assay (Quantiplex™ HCV RNA
Assay (bDNA), Chiron Corp., Emeryville, California). See, e.g., Gretch et al. (1995) Ann. Intern.
Med. 123:321-329.
As noted above, whether a subject method is effective in treating a hepatitis virus infection,
e.g., an HCV infection, can be determined by measuring a parameter associated with hepatitis virus
35  infection, such as liver fibrosis. Liver fibrosis reduction is determined by analyzing a liver biopsy
sample. An analysis of a liver biopsy comprises assessments of two major components:

necroinflammation assessed by “grade” as a measure of the severity and ongoing disease activity,
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Knodel |, Scheuer, Ludw g, | shak scori n9
term disease progression. See e g, Brunt (2000) Hepatol. 31: 241 246 and METAVIR (1994)

Hepatology 20:15-20. Based on analysis of the liver biopsy, a score is assigned. A number of

standardized scoring systems exist which provide a quantitative assessment of the degree and
30  severity of fibrosis. These include the METAVIR, Knodell, Scheuer, Ludwig, and Ishak scoring
systems.

The METAVIR scoring system is based on an analysis of various features of a liver biopsy,
including fibrosis (portal fibrosis, centrilobular fibrosis, and cirrhosis); necrosis (piecemeal and
lobular necrosis, acidophilic retraction, and ballooning degeneration); inflammation (portal tract

35  inflammation, portal lymphoid aggregates, and distribution of portal inflammation); bile duct
changes; and the Knodell index (scores of periportal necrosis, lobular necrosis, portal inflammation,

fibrosis, and overall disease activity). The definitions of each stage in the METAVIR system are as
25
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Activity ah{f\qﬁﬂ(ageﬁ! ﬁﬁ%féét??ch%&g%%‘f gﬁeﬂﬁnt%@ﬁl%ﬂa in the fibrosis stage based on pre- and post-
therapy liver biopsies. In particular embodiments, a therapeutically effective amount of IFN-a and
30  IFN-y reduces liver fibrosis by at least one unit in the METAVIR, the Knodell, the Scheuer, the
Ludwig, or the Ishak scoring system.

Secondary, or indirect, indices of liver function can also be used to evaluate the efficacy of
treatment. Morphometric computerized semi-automated assessment of the quantitative degree of
liver fibrosis based upon specific staining of collagen and/or serum markers of liver fibrosis can also

35  be measured as an indication of the efficacy of a subject treatment method. Secondary indices of
liver function include, but are not limited to, serum transaminase levels, prothrombin time, bilirubin,

platelet count, portal pressure, albumin level, and assessment of the Child-Pugh score. An effective
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development of liver fibrosis, and includes, but it not limited to, development of ascites, variceal

30 bleeding, portal hypertension, jaundice, progressive liver insufficiency, encephalopathy,
hepatocellular carcinoma, liver failure requiring liver transplantation, and liver-related mortality.

A therapeutically effective amount of antiviral agent is an amount that is effective in
reducing the incidence (e.g., the likelihood that an individual will develop) of a disorder associated
with cirrhosis of the liver by at least about 10%, at least about 20%, at least about 25%, at least about

35  30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, at least about
55%, at least about 60%, at least about 65%, at least about 70%, at least about 75%, or at least about

80%, or more, compared to an untreated individual, or to a placebo-treated individual.
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i ndi vi du or to a placebo-treated individual. 27 WO 03/030923
PCT/ US02/ 3083 7A therapeutically effective amount of antiviral agent is one that is effective to increase liver

30  function by at least about 10%, at least about 20%, at least about 30%, at least about 40%, at least
about 50%, at least about 60%, at least about 70%, at least about 80%, or more. For example, a
therapeutically effective amount of antiviral agent is an amount effective to reduce an elevated level
of a serum marker of liver function by at least about 10%, at least about 20%, at least about 30%, at
least about 40%, at least about 50%, at least about 60%, at least about 70%, at least about 8§0%, or

35  more, or to reduce the level of the serum marker of liver function to within a normal range. A
therapeutically effective amount of IFN-y is also an amount effective to increase a reduced level of a

serum marker of liver function by at least about 10%, at least about 20%, at least about 30%, at least
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Example 1:
35 An individual presenting with an HCV infection is treated with IFN-a.. A typical patient

presents with about 10° to 107 genome copies of HCV per milliliter serum. IFN-a is administered in a
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29 WO 03/030923 PCT/ US02/ 30837 drug delivery systemthat includes IFN-a in
at a concentration of the anmounts of 63-189 g for release over one week or
126- 378 gwbas/os@kase over two week tinme periods. In one PETIUES92/8(837
treatment reginmens, IFN-(err) is adm nistered using a subcutaneous punp to
achi eve zero order input |levels at 40c{sms) g/ day infusion of the drug
subcut an sy 5 The concentration of IFN-a in the serum as well as the
viral titspatisglaimedise red at various tinme points, e.g., O hour, 6 hours,
12 hours, 24 hours, 48 hours, 4 days, 7 days, 15 days. The results are
shown in Figures 6. e s. ar.e. conti nued for eri pd of six
ronths ever s ront b A Beey B rEPREYFRETT SeBieAad Mg B BhER o i ¢
admi nisst eo@grisig:a range of from 200ng to 500 ng in a volune of from about
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fashion. While the present |nvent| on has been descrl bed with reference to

t he specific enbodifen L of illed
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step or steps,4.to tThe nebjodof ¢lsie 1, spereintlF¥ads adoopistersdl inadepptr esent i nvent i on.
Al'l  such nodifications are intended to be within the scope of the clains
appended hereto. 30 WD 03/030923 PCT/ US02/ 30837 CLAIMS What is clained
is: 1. A nethdd forThemsodefclbiapawhereis IN-giiy administbred by eontingpus mfisingi vi dual |

t he r@t hod 5 conprising: adm nistering a conposition conprising
interteron-a (IFN-a) in an anount effective to achieve a first serum
concentration 6f | Ateanethodof ¢laimef, wheraigtsaid bentinu@e Jafesfion adminitinetionaachitved at ed
dose (MIQ) CF; hi,h @ first period of time of about 24 to 48 hours, followed
by a seconé1 oncent ration

7. The method of claim 1, wherein IFN-o. is administered by a single subcutaneous

25  injection followed by continuous infusion using a pump.

8. A method of treating hepatitis C virus infection in an individual, the method
comprising:
administering IFN-a in a dosing regimen comprising a first phase and a second phase,

30  wherein, in the first phase, a first serum concentration of IFN-a is achieved that is at least about 80%
of the maximum tolerated dose (MTD) within a first period of time of about 24 hours, wherein in the
second phase, the ratio of the highest IFN-a serum concentration to the lowest serum IFN-a
concentration, measured over any 24-hour period during the second phase, is less than 3, and wherein
the highest concentration of IFN-a during the second phase is about 50% or less than the MTD.
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of IFN-a that is about 50% or |ess than the MID, which second concentration
is maintained for a 10 second period of tinme of at |east seven days. 2. The
met hod ofwolgiosn9d3 wherein a sustained viral response i s &chi@omsns33. The
met hod of claim1, further conprising admnistering IFN-y for a period of
from 15 aboutg.1 dapheinfthalofdlaikB, dbysinlies ticofalibHighe T84 sofimonddtation 4.
The nmethod of claim wherein |FN-a is admnistered jn .a. depot. 5.

met hod oft® BEAFWfshser &t epnpqagation; weagyred fyer pry 4dh°b'§lp"6t9ﬂf’ E%SCF?{'F*ﬁT“b‘ﬁ

20 6. Thermmkthbo@fl. cl aim 5, wherein said continuous infusion
admnistration is achieved wth a punp. 7. The nethod of claim11, wherein
|FN-a is adm nistered by a single subcutaneous 25 injection followed by
conti suous i nflesi om msthodyfotrEutifiphepdtitisAC viRishigfekctioh i anaadividgaleaéthéd s C virus
infection in.an individual, the nmethod conprising: admnistering IFN-a in
a dosi ng PEBIHE conprising a first phase and a second phase, 30 wherein,

in the first Qh@&ﬁstera:gfalcmposﬁﬁﬁ usmprisiheeodsemus Birerfefon o NIRN)iis abaiduay ed t hat

is at |lea out . 80% _of t t hi first
or o oRTere Renigpe bR eL LY Reciha ISl ot Mt L{ T
of the hitgbatt dbdeMADY @vithimaddst@eriddradtime bf ibout TachohwfoBdweldyrsedohd\- a

ss Phago e anar S et 10 o BERIIS TR S50 EReaBGBM G the
second phas@aing fabosecordpeial of itieef htleast debm doffD. 35 31 WO 03/ 030923

PCT/ US02/ 30837 9. The nethod of claim8, wherein the ratio of the highest
| FN-a serum concentration to the | owest serum | FN-a concentration, neasured
over any 24-hdur pex melodiefiticntingthepatiie Corrds péctiodn anindtvidwal, the mehodt 1. 5 10.
A et hod for . tﬁeatl ng hepatitis Cvirus infection in an individual, the

met hod conf) kSl ng: adm nistering a conposition conprising consensus

i nt ertfber on-a (aﬁ‘inﬁhﬁtermg camseranOllita (AFN eio idoeng @gmhpmlsmgfalﬁrsmhaseam

Gose. (< efitot Sy Uthe St hse A3t ceBRELhoCiB o Ay B Tnat 8P 01 2
second 10eastn1noetr&0?/<atﬁtlmmaxfmt@h F—)ertthhctomi @ EBpwithib fitsbperibd eftindefmbout @4 |ver
lenst seqoRooUpRariheieba ke BB SRR CRSBEAENBREL B e IR °7 2
an i ndi viscwenl CIFNwenmurdtmd, meagurt dvst any 24-hBurgerivddwing therserond e suisss IR 3a
(AF : e,
ner an, o BREA BR TERRASS LELRR et 8 ecBAAREA el b EGAR R AR

achi eved M’ﬁlat is at

12. A method of treating hepatitis C virus infection in an individual, the method
comprising:
25 administering IFN-a in a dosing regimen comprising a first phase and a second phase,

wherein, in the first phase, a first serum concentration Clmax of IFN-a is achieved within a first
period of time of about 24 hours, wherein in the second phase, a Csus is achieved that is about 50%
of Clmax or less, and wherein the area under the curve, defined by IFN-a serum concentration as a
function of time, during any 24-hour time period in the second phase is no greater than the area under

30  the curve of day 2 to day 3 as shown in Figure 2.

13. A method of treating hepatitis C virus infection in an individual, the method
comprising:
administering consensus IFN-a (CIFN) in a dosing regimen comprising a first phase and a
35  second phase, wherein, in the first phase, a first serum concentration C1max of CIFNis achieved
within a first period of time of about 24 hours, wherein in the second phase, a Csus is achieved that is

about 50% of C1max or less, and wherein the area under the curve, defined by CIFN serum
32



| east about 80% of the maxi mumtol erated dose (MID) wwthin a first period
of tinme of about 24 hours, wherein in the second phase, the ratio of the
hi ghest GVBN3m&MeIn concentration to the | owest serum Cl FRCTarso®sissat i on,
measured over any 24-hour period during the second phase, is |less than 3,
20 and whenehfiationas b iigbisitof amedribg @ty 2o tirkd feNodl i thé\@céaphsse GO Ergdiase i s
about SOW | ess D, 12. A nethod_of treating hepatitis C virus
i nfectiorl ?Hh%ﬂeﬁﬂﬁ$€£ﬁﬁwwem}ﬁ%zﬁﬁéﬁaésQESHﬁﬁF§Wﬁ 25 adninistering

| FN-(err) in a dosing reginmen conprising a first phase and a second phase,
wherein, in the first phase, a first serumconcentration C1 nmax of IFN-a
is achieved within a first period of tine of about 24 hours, wherein in

t he second phase, a Csus is achieved that is about 50% of C 1 nax or |ess,
and wherein the area under the curve, defined by IFN-a serum concentration
as a function of time, during any 24-hour tine period in the second phase
is no greater than the area under 30 the curve of day 2 to day 3 as shown
in Figure 2. 13. A nethod of treating hepatitis C virus infection in an

i ndi vidual, the nethod conprising: adm nistering consensus IFN-a (CIFN) in
a dosing reginen conprising a first phase and a 35 second phase, wherein,
inthe first phase, a first serumconcentration C1L max of CIFNi s achi eved
within a first period of time of about 24 hours, wherein in the second
phase, a Csus is achieved that is about 50% of C 1 nmax or |ess, and
wherein the area under the curve, defined by CIFN serum 32 WO 03/ 030923
PCT/ US02/ 30837 concentration as a function of tinme, during any 24-hour
time period in the second phase is no greater than the area under the
curve of day 2 to day 3 as shown in Figure 2. 5 33
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